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Bioethics could be defined as the study of ethical issues 
and decision-m

aking associated w
ith the use of living 

organism
s. Bioethics includes both m

edical ethics and 
environm

ental ethics. Bioethics is learning how
 to bal-

ance different benefits, risks and duties. Concepts of 
bioethics can be seen in literature, art, m

usic, culture, 
philosophy, and religion, throughout history. Every cul-
ture has developed bioethics, and the 56 chapters in 
this book cover a w

ide range of topics.  They can be 
used as an introduction to bioethics, and m

any use as 
teaching resources w

ritten from
 a cross-cultural per-

spective by a experts around the w
orld.

Life is som
ething w

e are all in together. This book is in-
tended to m

ake people think, respect, love, and ques-
tion. In the figure w

e can ask can love be sucked dry, or 
does our ow

n heart and love grow
 the m

ore w
e give? 

W
e hope that this book w

ill help readers develop their 
ow

n bioethics. The contributions of m
any persons are 

acknow
ledged at the end.

Preface



In order to have a sustainable future, w
e need to prom

ote bio-
ethical m

aturity. W
e could call the bioethical m

aturity of a 
society the ability to balance the benefits and risks of applica-
tions of biological or m

edical technology. It is also reflected in 
the extent to w

hich public view
s are incorporated into policy-

m
aking w

hile respecting the duties of society to ensure individ-
ual's inform

ed choice. Aw
areness of concerns and risks should 

be m
aintained, and debated, for it m

ay lessen the possibility 
of m

isuse of these technologies. O
ther im

portant ideals of bio-
ethics such as autonom

y and justice need to be protected and 
included w

hen balancing benefits and risks.

Bioethics is not about thinking that w
e can alw

ays find one cor-
rect solution to ethical problem

s.  Ethical principles and is-
sues need to be balanced. M

any people already attem
pt to do 

so unconsciously. The balance varies m
ore betw

een tw
o per-

sons w
ithin any one culture than betw

een any tw
o. A m

ature 
society is one that has developed som

e of the social and behav-
ioural tools to balance these bioethical principles, and apply 
them

 to new
 situations raised by technology. 
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The title of this book is Bio-
ethics Across Cultures. The 
chapters can provide readers 
w

ith a range of ideas.  The 
book is intended to be used 
at a variety of levels and at 

different levels of fam
iliarity w

ith the m
aterial. M

any have been 
tested as teaching m

aterials and edited over the past decade. 
They are com

bined here in one form
ulation that includes the 

curriculum
 of a Bioethics course that I teach, but som

e teachers 
m

ay w
ish to use only som

e of the chapters. 

The w
ord versions of the  previous edition of this book, called a 

Cross Cultural Introduction to Bioethics, can be dow
nloaded 

for free from
 w

w
w

.eubios.info.  The different sections m
ay fit 

into the curriculum
 across several years of education, supple-

m
enting existing courses in disciplines such as social studies, 

ethics, biology, philosophy, science, m
edicine, environm

ental 
sciences, history and language classes. 

For those w
ho w

ould like to read m
ore please refer to the refer-

ences in the last section.  A m
ore detailed description of the 

foundations of bioethics appears in the electronic edition, D
ar-

ryl M
acer, B

ioethics is Love of Life (Second Edition 2015).  
A detailed discussion of the history of bioethics and biotechnol-
ogy is in D

arryl M
acer, Shaping G

enes and B
ioethics (Sec-

ond Edition, forthcom
ing 2015).

The books are published by E
ubios E

thics Institute, in coop-
eration w

ith the A
m

erican U
niversity of Sovereign N

a-
tions (http://w

w
w

.ausn.info), w
hich w

e have established and 
is offering since 2014 a M

asters D
egree in Bioethics and G

lobal 
Public H

ealth, w
hich includes the use of these and m

any other 
m

aterials, and brings together over seventy experts in bioethics 
across the w

orld as faculty.  As w
e use advanced publishing tech-

nology, com
bined w

ith intensive courses all around the w
orld 
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and integrated com
bination program

s of residential and on-
line group sessions, and individualised teaching, bioethics for 
all is now

 in reach around the w
orld. 

The m
aterials in this book m

ay also prom
ote the reflections 

on the U
niversal D

eclaration on Bioethics and H
um

an R
ights 

(2205), the aim
s of w

hich are listed in the excerpt follow
ing. 

Bioethics is a topic that all governm
ents have agreed to w

ork 
together, so let us try to do this in a w

ay that respects the dig-
nity and integrity of all people to think for them

selves, and 
m

ake decisions that affect every aspect of our life.

Feedback is w
elcom

e by em
ail: darryl@

eubios.info

https://w
w

w
.facebook.com

/EubiosEthicsInstitute

This edition w
as published in O

ctober 2015.

U
niversal D

eclaration on B
ioethics and H

um
an R

ights (2005)
Article 2 – Aim

s
The aim

s of this D
eclaration are:

(a)  to provide a universal fram
ew

ork of principles and procedures to 
guide States in the form

ulation of their legislation, policies or other in-
strum

ents in the field of bioethics; 
(b)  to guide the actions of individuals, groups, com

m
unities, institu-

tions and corporations, public and private; 
(c) to prom

ote respect for hum
an dignity and protect hum

an rights, by 
ensuring respect for the life of hum

an beings, and fundam
ental free-

dom
s, consistent w

ith international hum
an rights law

;
(d)  to recognize the im

portance of freedom
 of scientific research and 

the benefits derived from
 scientific and technological developm

ents, 
w

hile stressing the need for such research and developm
ents to occur 

w
ithin the fram

ew
ork of ethical principles set out in this D

eclaration 

and to respect hum
an dignity, hum

an rights and fundam
ental free-

dom
s; 

(e)  to foster m
ultidisciplinary and pluralistic dialogue about bioethical 

issues betw
een all stakeholders and w

ithin society as a w
hole; 

(f)  to prom
ote equitable access to m

edical, scientific and technological 
developm

ents as w
ell as the greatest possible flow

 and the rapid shar-
ing of know

ledge concerning those developm
ents and the sharing of 

benefits, w
ith particular attention to the needs of developing countries; 

(g)  to safeguard and prom
ote the interests of the present and future 

generations; 
(h)  to underline the im

portance of biodiversity and its conservation as 
a com

m
on concern of hum

ankind.
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Enjoy the path of learning throughout your life!

Please enjoy the book!  G
reetings from

 D
arryl, the author.
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Bioethics and 
the ethics of 
science and 
technology

This chapter introduces several topics in 
bioethics, through its history as the love 
of life, and asks w

hat are m
oral agents.
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M
aking Choices, D

iversity and Bioethics

1.1.1, D
id you m

ake any difficult choices recently?

Society is facing m
any im

portant dilem
m

as about the use of 
science and technology.  These decisions affect the environ-
m

ent, hum
an health, society and international policy.  In or-

der to resolve these issues and to develop principles for deci-
sion m

aking, w
e need to involve w

isdom
 from

 m
any fields 

such as anthropology, sociology, biology, m
edicine, religion, 

psychology, philosophy, environm
ental sciences and econom

-
ics. Science and technology occurs in the context of societies 
that have different philosophical and religious values.

 

The term
 bioethics rem

inds us 
of the w

ords biology and ethics. 
N

ew
 technology can be a catalyst for us to think about life is-

sues.  Som
e exam

ples include environm
ental pollution, organ 

transplantation, genetic engineering, and assisted reproduc-
tive technologies.  These have stim

ulated research into bioeth-
ics in the last few

 decades.  
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Bioethics can be defined as the study of ethical 
issues and decision-m

aking associated w
ith the 

use of living organism
s. This section aim

s to 
explain that:
1.

Bioethics is not about thinking that w
e can 

alw
ays find one correct solution to ethical 

problem
s. There can be different choices m

ade 
after ethical reflection.

2.
Fundam

ental 
ethical 

principles 
can 

aid 
decision-m

aking.
3.

Bioethics is learning how
 to balance different 

benefits, risks and duties. 

A
uthor: D

arryl M
acer, N

ew
 Zealand



W
e cannot avoid m

aking decisions about these issues due to 
the rapid developm

ent of science and technology as w
ell as 

the increasing deterioration of our environm
ent.  These deci-

sions m
ust be m

ade by everyone regardless of their social or 
econom

ic status in life.  The m
ore possibilities w

e have, the 
m

ore decisions w
e have to m

ake.  An extensive education is no 
guarantee that w

e can m
ake better decisions. W

e often do not 
use w

hat w
e have learned in textbooks in real life.  It is also im

-
portant to look at how

 w
e can find som

e balance w
hen faced 

w
ith conflicting ideals.

!

U
niversal D

eclaration on B
ioethics and H

um
an 

R
ights (2005)

Article 5 – Autonom
y and individual responsibility

The autonom
y of persons to m

ake decisions, w
hile taking re-

sponsibility for those decisions and respecting the autonom
y 

of others, is to be respected. For persons w
ho are not capable 

of exercising autonom
y, special m

easures are to be taken to 
protect their rights and interests.

1.1.2. A
utonom

y

Q
1. Look around you and see som

ething 
you, and each other person has done to 
m

ake them
 look different to other per-

sons? 

W
hat have you and others done to look the sam

e? 

Autonom
y is a w

ord that com
es from

 the G
reek for “self-rule”, 

and it w
as first used to apply to the autonom

y of city-states 
nearly 3,000 years ago. Today it is usually applied to individu-
als. W

hy w
ould w

e have self-rule? Let us take an exam
ple. It is 

easy to see that people are different, if w
e look at our faces, 

sizes and the clothes that w
e w

ear. This is also true of the per-
sonal choices that w

e m
ake. W

e m
ay decide to play soccer, 

read a book, or w
atch television. W

e m
ay be pressured by peo-

ple around us to behave in one w
ay, but ultim

ately it is our 
choice. There is a duty to let people m

ake their ow
n choices, 

and also corresponding responsibilities of individuals tow
ards 

society. 

The challenge of respecting people as equal persons w
ith their 

ow
n set of values is a challenge for us all. Autonom

y is also ex-
pressed in the language of rights, by recognizing the right of 
individuals to m

ake choices. 

O
ne of the assum

ptions of m
odern ethics is that all hum

an be-
ings have equal rights. In 1948 the U

niversal D
eclaration on 

H
um

an R
ights w

as agreed at the U
nited N

ations, and follow
-

ing that it has been used in International Conventions on dif-7



ferent expressions of hum
an rights, and in the law

s and consti-
tutions of m

any countries. It states that there are universal hu-
m

an rights, w
hich should be protected, and recognized. W

e 
can argue for the foundation of hum

an rights from
 secular phi-

losophy or religion. This is different from
 saying everyone is 

of equal use to the w
orld. The concept of hum

an rights tries to 
separate hum

an beings from
 the concept of how

 useful a per-
son is.

Q
2. If you visit a doctor do you m

ake treat-
m

ent decisions on your ow
n or in discussion 

w
ith other fam

ily m
em

bers, and the doctor?

Q
3. W

hat are the lim
its to personal choice?

  Q
4. W

hat factors could w
e use to m

ake such de-
cisions in our daily lives? 

Q
5. W

hen w
e m

ake decisions for ourselves do w
e 

also have responsibility for w
hat happens?

Q
6. W

hen is the legal age of responsibility in your 
country?

!
!

1.1.3. Justice

O
ur ow

n autonom
y is lim

ited by balancing our desires w
ith re-

spect for the autonom
y of other individuals in society, and in 

our w
orld. W

ith every increase in rights com
es a proportion-

ate increase in responsibilities (duties to use that right or 
pow

er in a responsible m
anner). Those w

ho claim
 that individ-

ual autonom
y com

es above societal interests need to rem
em

-
ber that a m

ajor reason for protecting society is that it in-
volves m

any lives. W
e should give every m

em
ber in society 

equal and fair opportunities in life: this is justice. John R
aw

l's 
book "A Theory of Justice" proposes that a just w

orld w
ould 

be organized in a w
ay that people w

ould not be so disadvan-
taged no m

atter w
hich position they w

ere born in, socially and 
genetically.

The ethical principles of social justice and legal justice m
ay be 

different because legal justice has to define the m
inim

um
 com

-
m

on norm
s to stop the abuse of people. W

e m
ay be ethically 

expected to do better than that.

U
niversal D

eclaration on B
ioethics and H

um
an 

R
ights (2005)

Article 10 – Equality, justice and equity
The fundam

ental equality of all hum
an beings in dignity and 

rights is to be respected so that they are treated justly and eq-
uitably.

8



D
ifferent people have different goals and can have different 

values. D
iversity is part of w

hat w
e call being hum

an. W
e 

should not expect all people to balance the sam
e values in the 

sam
e w

ay all the tim
e. D

iversity of attitudes and characters of 
hum

an individuals are represented in any one society. It is a 
paradox that although not everyone has the sam

e opinion, w
e 

are in fact not that different. A failing of hum
an thought is 

that people view
 their society as being different from

 another, 
w

ith sw
eeping generaliza-

tions. Such thinking is 
often tied to discrim

ina-
tion. 

Future generations are 
also an essential part of 
society. 

People's 
w

ell-
being 

should 
be 

pro-
m

oted, and their values 
and 

choices 
respected 

but at the sam
e tim

e, lim
its m

ust be placed on the pursuit of 
individual autonom

y.  This is called intergenerational justice 
or equity. D

ifferent theories of ethics are discussed in other 
chapters in this book.

Q
7. “A

ll hum
an beings have equal rights.” D

o 
you agree or disagree w

ith this statem
ent? W

hat is 
the difference betw

een the theory, the law
s on hu-

m
an rights, and the description of the real w

orld? 

Q
8. W

hat things can you see that your grand-
children m

ight not be able to see in the w
orld w

hen 
they live?

Q
9. W

hat can you do to m
ake the situation in the 

w
orld better for others? N

ow
 and in the future?

!
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1.1.4. B
enefits      

M
any m

edical and industrial technologies are challenging be-
cause they involve technology w

ith both benefits and risks. A 
fundam

ental w
ay of reasoning that people have is to balance 

doing good against a risk of doing harm
. R

isk assessm
ent and 

cost-benefit analysis are tools com
m

only used in environ-
m

ental science, econom
ics and m

edicine (see specialized sec-
tions for applications).

M
ost people believe hum

an beings are spiritual beings, shar-
ing em

otions such as love and hate, greed and generosity. O
ne 

of the philosophical ideas of society is to pursue progress. This 
is a pow

erful argum
ent for further research into w

ays of im
-

proving health and agriculture, and living standards. To at-
tem

pt to do good is called the principle of beneficence. 

Benefits m
ay be prom

oted by those m
arketing a technology, 

but there are usually possi-
ble risks that there could 
be a harm

. A beneficial 
technology 

should 
be 

m
ade to overcom

e a prob-
lem

 in a better w
ay than 

now
. W

e alw
ays have to 

ask w
ho benefits and w

ho 
is at risk of harm

.  

Q
10

. Think of cases w
here w

e need to bal-
ance the benefits of som

e action that restricts the 
autonom

y of persons to m
ake free choices?          

 
Q

11. C
hoose one exam

ple of a technological 
advancem

ent, and in a class group, identify the bene-
fits and risks of this new

 technology. H
ave different 

people say one benefit and one risk, going around 
the class. H

ow
 m

any can you think of? A
re the bene-

fits and risks sim
ilar for different technologies.      

!
!

!                

U
niversal D

eclaration on B
ioethics and H

um
an 

R
ights (2005)

Article 4 – Benefit and harm
In applying and advancing scientific know

ledge, m
edical prac-

tice and associated technologies, direct and indirect benefits 
to patients, research participants and other affected individu-
als should be m

axim
ized and any possible harm

 to such indi-
viduals should be m

inim
ized.

10



1.1.5. R
isks and Precaution    

!

The precise outcom
e of w

hat w
e do in nature or m

edicine is 
not alw

ays certain. This uncertainty can be called a risk of fail-
ure or chance of success. Ignorance of the consequences 
should m

ake us act w
ith caution in using new

 techniques. In 
our actions w

e try to m
inim

ize or avoid doing harm
.  Balanc-

ing the benefits and risks of scientific technology are not al-
w

ays easy, but a first step is to identify the possible benefits 
and risks to different people and parts of our w

orld. M
any of 

the things w
e do today have not been used for m

any years, 
like driving cars, taking chem

ical drugs, or even going to 
school.

The precautionary principle has been defined in various 
w

ays, but a w
orking definition suggested by U

N
ESCO

 is: 
W

hen hum
an activities m

ay lead to m
orally unacceptable 

harm
 that is scientifically plausible but uncertain, actions 

shall be taken to avoid or dim
inish that harm

. M
orally unac-

ceptable refers to harm
 to hum

ans or the environm
ent that is 

threatening to hum
an life or health, or serious and effectively 

irreversible, or inequitable to present or future generations, or 
im

posed w
ithout adequate consideration of the hum

an rights 
of those affected. The judgm

ent of plausibility should be 
grounded in scientific analysis. Analysis should be ongoing so 
that chosen actions are subject to review

. U
ncertainty m

ay ap-

ply to, but need not be lim
ited to, casuality or the bounds of 

the possible harm
. Actions are interventions that are under-

taken before harm
 occurs that seek to avoid or dim

inish the 
harm

. Actions should be chosen that are proportional to the 
seriousness of the potential harm

, w
ith consideration of their 

positive and negative consequences, and w
ith an assessm

ent 
of the m

oral im
plications of both action and inaction. The 

choice of action should be the result of a participatory process.

Q
12. Can you think of any technology that you 

think is to risky to be used now
? If you can, 

think about the current technologies w
e use in 

that area for that goal? Looking back, do you 

11

Tsunam
is have affected m

any coastal areas over history.
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think the current  technology causes harm
s also? H

ow
 can w

e 
assess technology?   

Tsunam
i w

arning stones in Japan have w
arned future genera-

tions not to build villages in the sam
e valleys that have fre-

quently had tsunam
is, up to 30m

 high. U
nfortunately these 

w
arnings are often ignored.

There is a risk of harm
 from

 not using new
 technology also, if 

w
e do nothing new

 and just continue the current w
ays. A fail-

ure to attem
pt to do good is a form

 of doing harm
. W

e can 
also use the term

 non-m
aleficence for the principle to do no 

harm
. 

W
hile hum

an rights protect us, w
e derive these legal princi-

ples from
 ethical principles. W

e w
ill discuss m

oral agents in 
section 3, after exam

ining m
ore of the history of ethical 

thought in section 2.

U
niversal D

eclaration on B
ioethics and H

um
an 

R
ights (2005)

Article 18 – D
ecision-m

aking and addressing bioethical issues
1. Professionalism

, honesty, integrity and transparency in 
decision-m

aking should be prom
oted, in particular declara-

tions of all conflicts of interest and appropriate sharing of 
know

ledge. Every endeavour should be m
ade to use the best 

available scientific know
ledge and m

ethodology in addressing 
and periodically review

ing bioethical issues.
2. Persons and professionals concerned and society as a w

hole 
should be engaged in dialogue on a regular basis.
3.O

pportunities for inform
ed pluralistic public debate, seek-

ing the expression of all relevant opinions, should be pro-
m

oted.

1.6. W
hat is a scientific question? 

Bioethics m
ust have a basis from

 all data, including reasoning, 
philosophy and biological know

ledge. Bioethics considers 
both biological data and values. There are m

any non-scientific 
questions, like ‘W

hat is the value of life?’, ‘W
hat is the value of 

love?’, and ‘W
hat is the m

eaning of existence?’. Scientific ques-

12
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Q
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M
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tions are those w
e can disprove by experim

ent; w
hereas, there 

are m
any issues in bioethics that w

e cannot test in the labora-
tory. W

e still enjoy flow
ers, and value biodiversity, but in differ-

ent w
ays over tim

e. 

W
e need to reflect on these issues as a com

m
unity. Science can 

help us m
ake decisions that w

ill balance all these principles, 
along w

ith value questions. W
hat is bioethics in your com

m
u-

nity? Let us explore together. Consider the flow
ers in the gallery 

of pictures, and the m
any chapters in this book.

W
hy do w

e like different flow
ers? W

hy do w
e like different ethi-

cal theories? W
hy do people m

ake different decisions regarding 
the balancing of ethical principles?  O

ver tim
e m

any persons in 

pow
er have com

m
itted atrocities against others because of their 

different view
s of ethics, and w

hat is “civilised” and w
hat is not. 

Even today in m
any countries the sam

e historical event is taught 
in different w

ays, through different lens, by different groups of 
people. W

e need to learn our lessons and respect others as our 
different traditions have led to different conclusions at different 
tim

es and places.

13
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This section gives a m
ore theoretical background 

to different theories of ethics, introducing ethics 
theories.  

This section aim
s to show

 that:

1.
Concepts of bioethics can be seen in literature, 
art, m

usic, culture, philosophy, and religion, 
through history.

2.
Bioethics includes both m

edical ethics and 
environm

ental 
ethics, 

and 
problem

s 
of 

different scales. 

3.
There 

are 
various 

theories 
of 

ethics, 
and 

respect or love of life is a com
m

on thread 
betw

een them
. 

S
E

C
TIO

N
 2

Ethics in H
istory and Love of Life

1.2.1. D
efinitions of 

E
thics and M

orals 

In 
this 

section 
the 

w
ord ethics is used, al-

though 
som

e 
w

riters 
m

ay use the term
 m

or-
als. 

D
efinitions below

 are 
ad

ap
ted 

from
 

th
e 

U
N

ESCO
/IU

BS/Eubios Bioethics D
ictionary:

E
thics is a system

 of m
oral principles or standards governing 

conduct. 1. a system
 of principles by w

hich hum
an actions and 

proposals m
ay be judged good or bad, right or w

rong; 2. A set 
of rules or a standard governing the conduct of a particular 
class of hum

an action or profession; 3. Any set of m
oral princi-

ples or values recognized by a particular religion, belief or phi-
losophy; 4. The principles of right conduct of an individual. 
Ethical behavior requires the ability to reason, to understand 
the consequences and to m

ake choices about one’s actions. 
[Latin ethicus or G

reek ethikos pertaining to "ethos" or charac-
ter].

Traditional ethics w
as divided into substantive ethics or m

eta 
ethics. Substantive ethics deals w

ith "w
hat are the rules?" and 

includes the utilitarian and K
antianism

 concepts, often both 
agree on practical applications. In K

antianism
 actions m

ust 
subscribe other people as "ends in them

selves" and not as 
m

eans to the ends of others, or for self-gratification. In utili-
14
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tarianism
 actions are assessed on the basis of their anticipated 

consequences (good actions m
axim

ize happiness or m
inim

ize 
unhappiness).

M
oral  1. of or concerned w

ith the judgm
ent of the goodness 

or badness of hum
an actions and character; that is, pertaining 

to the discernm
ent of good and evil 2. the lesson or principle 

contained in or taught by a fable, story, or event 3. rules or 
habits of conduct, especially sexual, w

ith reference to stan-
dards of right and w

rong.

M
oral philosophy is designed to teach goodness or correctness 

of character and behavior; that is, instructive of w
hat is good 

and bad according to an established code of behavior.

M
orality is the generally accepted standards of right and 

w
rong conduct.

U
niversal D

eclaration on B
ioethics and H

um
an 

R
ights (2005)

Article 3 – H
um

an dignity and hum
an rights 

1. 
H

um
an dignity, hum

an rights and fundam
ental free-

dom
s are to be fully respected. 

2. 
The interests and w

elfare of the individual should have 
priority over the sole interest of science or society.

1.2.2. Theories of E
thics 

O
ne distinction betw

een theories of ethics through history is 
w

hether they focus on the action, the consequences, or the m
o-

tives. Action based theories m
ay also be deontological theo-

ries, 
w

hich 
exam

ine 
the 

concepts 
of 

rights 
and 

duties. 
W

hereas consequence-based theories are teleological ones, 
w

hich are based on effects and consequences.  If w
e use the im

-
age of w

alking along the path of life, a teleologist tries to look 
w

here 
decisions 

lead, 
w

hereas 
a 

deontologist 
follow

s 
a 

planned direction. 

W
hen faced w

ith seem
ingly com

plex m
oral choices to analyze 

these it is necessary to break dow
n ethical dilem

m
as to m

an-
ageable problem

s.  For exam
ple, if w

e give a person dying of 
cancer the drug m

arijuana to ease the pain, w
e can focus upon 

these three aspects, the action of giving the drug (w
hich in 

m
ost countries is illegal), the consequences that the pain m

ay 
be eased w

hile using the drug (though there is scientific uncer-
tainty on the effects), or the m

otive that w
e w

ant to help.  H
ow

-
ever, w

e can also focus on any of three aspects w
ith a different 

view
, for exam

ple, the action to give a drug that is not fully un-
derstood (if 
any 

are!), 
th

e 
con

se-
quence that 
o

th
ers 

in 
th

e 
ro

o
m

 
m

ay not like 
the 

sm
ell, 

or 
the 

m
o-

tive 
to 

re-
sp

ect 
th

e 
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person’s choice. The theories below
 focus on different parts of 

the total ethical equation needed to approach bioethics. In 
other w

ords despite the presence of different ethical theories, 
in reality m

ost of us use a m
ixture of these w

hen attem
pting to 

solve m
oral dilem

m
as.

A num
ber of religious based theories of ethics are deontologi-

cal because they follow
 religious principles or law

s. D
espite 

the scientific w
orld view

 that is prevalent am
ong academ

ics, 
sociological research show

s that close to 90%
 of the people in 

the w
orld find religions to be a m

uch m
ore im

portant source 
of guidance in life than science. In questions of ethics, often 
people refer to religious, or deontological ethical norm

s and 
values. Any theory of bioethics that w

ill be applied to peoples 
of the w

orld m
ust be acceptable to the com

m
on trends of m

a-
jor religious thought, and m

ust also be tolerant of differences.

M
oral theories w

hich focus on the act rather than conse-
quences consider m

oral rules.  There are different types of 
rules.  Instrum

ental rules are those that prescribe an action be-
lieved to contribute to the attainm

ent of a goal, for exam
ple, 

m
ake sure you w

ash the vegetables w
ell before eating them

 
(so you do not get sick).  W

hen it com
es to a restaurant how

-
ever, the restaurant has to follow

 som
e instrum

ental rules pre-
scribed by authority, for exam

ple, the toilet should not be in 
the kitchen. The problem

 is to decide w
hich rules should be 

follow
ed, as som

e rules do not bring benefit to anyone.

U
tilitarianism

 
is 

one 
consequentialist 

ethical 
theory 

that 
m

akes us think about the greatest good (pleasure) for the 

greatest num
ber, and the least harm

 (pain) for the least num
-

ber.  H
ow

ever, som
etim

es it is very difficult to assign values to 
these pains and pleasures for different people. H

ow
 do w

e bal-
ance protecting one person's autonom

y or interests w
ith pro-

tecting everyone else's autonom
y or interests?
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Q
1. D

o you think that “the greatest good for the 
greatest num

ber” can be achieved?

Aristotle in N
icom

achean Ethics w
rote that m

orality is the pur-
suit of a “final good” or “suprem

e good”.  This m
ay be ac-

cepted, but the question rem
ains as to how

 to define w
hat is 

the final good?  The final good w
as often interpreted as happi-

ness, w
hich leads us to one of the m

ain teleological theories, 
utilitarianism

.  U
tilitarianism

 looks at the consequences of an 
action, and is based on the w

ork of Jerem
y Bentham

 (1748-
1832) and John Stuart M

ill (1806-1873). There are historical 
sim

ilarities to other scholars in different cultures, for exam
ple 

w
hat M

o Tzu had taught in China in the 6th century B.C.  “The 
principle of utility asserts that w

e ought alw
ays to produce the 

m
axim

al balance of happiness/pleasure over pain, or good 
over harm

, or positive value over disvalue.” 

Initially philosophers w
ho follow

ed this w
ay of thinking fo-

cused on the value of happiness; how
ever, recently other in-

trinsic values including friendship, know
ledge, health, beauty, 

autonom
y, achievem

ent and success, understanding, enjoy-
m

ent and deep personal relationships have been included.  
U

tilitarianism
 m

ay appear cold and calculating, but it has 
been said by its founders and others to be an expression of 
brotherly love. U

tilitarianism
 is internally coherent, sim

ple 
and com

prehensive and can resolve dilem
m

as. W
e can also ar-

gue for the happiness of potential people, thus applying it to 
questions of hum

an reproduction 

H
ow

ever, there are probably no pure consequentialists. If 
there is little difference in consequences, m

ost people w
ould 

consider it w
rong to break a prom

ise, and w
ould decide based 

on that com
m

itm
ent.  All societies accept som

e type of prop-
erty rights, and m

ost do not accept stealing from
 the rich to 

give to the poor, even though this w
ould help m

ore people.  
H

ow
ever, m

any societies accept differential tax scales, taxing 
the higher incom

e earners increasingly m
ore.  M

ost people ap-
preciate good m

otives over bad ones, although the conse-
quences m

ay be the sam
e. Also consequentialist thinking 

m
ight allow

 violations of hum
an rights, and could excessively 

lim
it autonom

y.

Another ethical problem
 of utilitarianism

 is that the interests 
of the m

ajority outw
eigh the interests of a m

inority, because 
utility should be m

axim
ized. In this w

ay it is consistent w
ith 

dem
ocracy, and the system

 of referendum
s to decide public 

policy and law
.  M

aking m
ost people happy m

ost of the tim
e is 

m
ore im

portant, even though a few
 persons or organism

s m
ay 

be unhappy.  H
ow

ever, to m
ake people happy is one of the cen-

tral goals of love.

Virtue ethics m
ean that the m

oral decision is judged by the in-
tentions of the person, for exam

ple, the intention of jum
ping 

in the river to save the drow
ning person w

as a good intention. 
U

nfortunately both persons died w
ould be a consequence of 

that. Another consequence could be both are saved, or the at-
tem

pt did not w
ork.
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Confucius 
(c.551-479 

BCE) 
w

as 
a 

philoso-
pher of ancient China. 
The teachings of Con-
fucius w

ere recorded 
by his students, espe-
cially 

in 
the 

book 
know

n as Lun Yu (or 
in English: Analects). 
Confucius stressed the 

im
portance of acquiring virtue and acting according to proper 

m
oral behavior. H

is teaching places special em
phasis on the 

im
portance of fam

ily, and on filial obligations tow
ards par-

ents. The father-son relationships is one of the Five R
elation-

ships. The five relationships are: relationship betw
een a father 

and son, ruler and m
inister, husband and w

ife, elder brother 
and younger brother, friend and friend. This fram

ew
ork de-

fined by Confucius had profound im
pact upon the countries 

and cultures of East Asia. 

Buddha is the title of G
autam

a Shakyam
uni, born in N

epal, ap-
prox 6th century BCE. G

autam
a w

as born to a w
ealthy fam

ily, 
and at first his parents shielded him

 from
 the unpleasantness 

of the outside w
orld. H

ow
ever, eventually G

autam
a w

as faced 
w

ith real-life exam
ples of sickness, poverty, old age and suffer-

ing. These things troubled him
, and he set out to exam

ine the 
problem

 of suffering in the w
orld and how

 to elim
inate it. A 

key point in his teaching is that if an individual is unable to 
break free from

 the cycle of suffering in this lifetim
e, that indi-

vidual is reborn to continue the quest for the release from
 suf-

fering (K
arm

a). Buddha's teachings focus on the problem
 of 

suffering, its causes, and w
ays to reduce and elm

inate it. In a 
m

ore general sense, the term
 "buddha" is applied to other indi-

viduals w
ho have m

anaged to achieve the release from
 the cy-

cle of suffering. The tw
o m

ajor branches of Buddhism
 are 

Theravada (school of the Elders) and M
ahayana (lit. "G

reat Ve-
hicle"). Buddhist ethics is very influential in East Asia. There 
are useful texts on ethics or m

orals such as the ten com
m

and-
m

ents of Judaism
, five pillars of Islam

 and Buddha's Eight-
fold path to w

isdom
. For m

ore exam
ples of philosophy, W

est-
ern and Eastern religions please see general introductions to 
Ethics and R

eligion.

An alternative theory of ethics is based on obligations and is 
shaped from

 the w
ork of Im

m
anuel K

ant (1724-1804). Al-
though he w

rote from
 a Christian background, like utilitarian-

ism
, it uses secular argum

ents w
hich are w

idely applicable.  
K

ant argued in the Critique of Practical R
eason that m

orality 
is grounded in pure reason, not in tradition, intuition, con-
science, em

otion or attitudes such as sym
pathy. W

e could see 
this as follow

ing the tradition of Francis Bacon, in O
f Love, 

w
here he w

rote “It is im
possible to love and be w

ise”. K
ant re-

garded hum
an beings as creatures w

ith rational pow
ers to re-

sist desire, the freedom
 to resist desire, and the capacity to act 

by rational considerations. H
e said w

e m
ust act for the sake of 

obligation and m
ade categorical im

peratives, one being “I 
ought never to act except in such a w

ay that I can also w
ill that 

m
y m

axim
 becom

e a universal law
”. In general, K

ant has a 
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problem
 w

ith conflicting obligations, for exam
ple, betw

een 
tw

o prom
ises if both are absolute.

Another fam
ous im

perative of K
ant is "O

ne m
ust act to treat 

every person as an end and never as a m
eans only", w

as also 
re-w

orded w
ith love.  In D

octrine of Virtue he restricts respect 
to a refusal to abase any other person as a m

ere m
eans to m

y 
ends, and construes love as m

aking another’s ends m
y ow

n. 
H

ow
ever, if som

eone agrees to do som
ething for som

eone 
else, as in w

ork, it is ethically acceptable if the person is 
treated w

ith respect. K
ant considered beneficence m

ore ra-
tional than love, and in Foundations of the M

etaphysics of 
M

orals, he w
rote, “...love as an inclination cannot be com

-
m

anded. But beneficence from
 duty, also w

hen no inclinations 
im

pels it and even w
hen it is opposed by a natural and uncon-

querable aversion, is practical love, not pathological love; it re-
sides in the w

ill and not in the propensities of feeling, in princi-
ples of action and not in tender sym

pathy; and it alone can be 
com

m
anded”.

 Q
2. H

ave you read any of the classic books 
on ethics? For exam

ple, J.S. M
ill’s book “U

tilitarian-
ism

 is only 16 pages long! W
e can actually read 

som
e books on ethics from

 G
reece or C

hina for exam
-

ple, w
ritten 2,50

0
 years ago. W

hy do you think 
these w

ritings survived so long? 

                                   

  A
ctivity 1:  D

iscuss these questions on val-
ues, and reflect upon w

here values com
e from

.

W
hat are values?  

 
 

W
hat are your personal values?

W
hy do you value them

?   

W
hat are the values in your society?

H
ow

 do you m
ake choices? 

Are your choices based on your values?

W
hat values w

ould be useful in society?

1.2.3. G
lobal and Local E

thics

A popular phrase in the environm
ental m

ovem
ent is "Think 

G
lobally, Act Locally". There are large and sm

all issues that 
w

e can apply ethical analysis to. W
e can think of problem

s 
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that involve a single person.  W
e can think of global problem

s.  
O

ne exam
ple is the depletion of the ozone layer.  This results 

in increased U
V radiation w

hich affects all living organism
s.  

This problem
 could be solved by individual action to stop us-

ing ozone-depleting chem
icals, if alternatives are available to 

consum
ers.   H

ow
ever, global action w

as needed in order to 
control the problem

, and still is.  The M
ontreal Protocol, an 

international convention to stop the production of m
any 

ozone-depleting chem
icals is one of the exam

ples of applying 
universal environm

ental ethics. 

Another 
problem

 
is 

greenhouse 
w

arm
ing, 

w
hich 

results 
m

ainly from
 energy use.  Although w

e can urge governm
ents 

and industries to m
ake better policies to reduce greenhouse 

gas em
ission, this problem

 can only be solved by individual ac-
tion to reduce energy use.  W

e could do this by consum
ing 

less, turning off lights, building m
ore energy efficient build-

ings and shutting doors.  These are all sim
ple actions that eve-

ryone m
ust do if w

e are concerned about the future of our 
planet.  At present, energy consum

ption could be reduced by 
50-80%

 through lifestyle change.  N
ew

 technology m
ay help, 

but lifestyle change can have a m
ore im

m
ediate effect. G

lobal 
citizens should be conscious about how

 they use resources.

Som
etim

es if w
e perform

 som
e action, w

e w
ill find it easier to 

perform
 another. There is the idea of a slippery slope. This ex-

pression envisages a slope w
here once footing is lost it cannot 

be regained. W
hile w

e m
ay not do any direct harm

 w
ith the ap-

plication w
e have now

, once w
e accept doing one thing and 

draw
ing a line from

 another, later on w
e m

ay find an inability 

to draw
 a line. Considering the boundary betw

een treating 
short persons to becom

e average height and m
aking people 

tall to play basketball easier.

!            
!            

!            
!

1.2.4. H
istorical theories of bioethics 

Bioethics is both a w
ord and a concept.  The w

ord com
es to us 

only from
 1927 in G

erm
an coined by Fritz Jahr, and 1970 

w
hen first used in English by Van R

. Potter in a book called 
Bioethics: A Bridge to the Future, yet the concept com

es from
 

a hum
an heritage thousands of years old. This heritage can be 

seen in all cultures and religions, and in ancient w
ritings from

 
around the w

orld.  W
e in fact cannot trace the origin of bioeth-

ics back to their beginning, as the relationships betw
een hu-

m
an beings w

ithin their society, w
ithin the biological com

m
u-

nity, and w
ith nature and G

od, are form
ed at an earlier stage 

than our history can tell us.  

There are at least three w
ays to view

 bioethics:

1. D
escriptive bioethics is observations and descriptive inter-

pretations of the w
ay people view

 life, their m
oral interactions 

and responsibilities w
ith living organism

s in their life.

2. Prescriptive bioethics is to inform
 or try to tell others w

hat 
is ethically good or bad, and w

hat principles are m
ost im

por-
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tant in m
aking such decisions.  It m

ay also be to say that som
e-

one or som
ething has rights, and that others have duties to 

them
.

3. Interactive bioethics is discussion and debate about 1 and 2 
above betw

een people, groups w
ithin society, and com

m
uni-

ties.

D
eveloping and clarifying prescriptive bioethics allow

s us to 
m

ake better choices, and choices that w
e can live w

ith, im
prov-

ing our life and society.  The choices that need to be m
ade in 

the m
odern biotechnological and genetic age are m

any, ex-
tending from

 before conception to after death - all of life.  The 
tim

ing of reproduction, contraception, and m
arriage choice 

are not new
.  Euthanasia, a good death, is also an old choice, 

forced upon us by our m
ortality.  

In order to inform
 our prescriptive bioethics w

e need to de-
scribe the bioethics that people have been follow

ing, and the 
bioethic that they have today, i.e. to have Bioethics for the Peo-
ple by the People. 

W
e can find various defini-

tions of bioethics. The sim
-

plest being consideration 
of the ethical issues raised 
by questions involving life 
(“bio”).  W

e could include 
all 

issues 
of 

environ-
m

ental ethics and m
edical 

ethics, 
as 

w
ell 

as 
ques-

tions I face each day, like “W
hat food should I eat?”, “H

ow
 is 

the food grow
n?”, “W

here should I live and how
 m

uch distur-
bance of nature should I m

ake?”, “W
hat relationships should I 

have w
ith fellow

 organism
s including hum

an beings?”, “H
ow

 
do I balance the quality of m

y life w
ith developm

ent of love of 
m

y life, other’s lives and the com
m

unity?”, and so m
any m

ore 
you can think of. The history of bioethical reasoning is influ-
enced by both our genes, and the environm

ental and social 
forces that shaped and continue to shape these genes into the 
people, society and cultures that w

e have.  W
e now

 have the 
pow

er to change not only our ow
n genes, but the genes of 

every organism
, and the pow

er to rem
odel w

hole ecosystem
s 

of the planet, w
hich has m

ade m
any focus on biotechnology 

applications; how
ever, the key questions are m

ore basic. W
e 

have been destroying ecosystem
s w

ith som
e technologies. 

N
ew

 technology has nevertheless been a catalyst for our think-
ing about bioethics, w

hich have been stim
uli for research into 

bioethics in the last few
 decades. In the past m

any of these 
questions w

ould be sim
ply called ethics, but in popular de-

bates today the term
 bioethics is broad.

1.2.5. Love and ethics

The “love of life” is the sim
plest and m

ost all encom
passing 

definition of bioethics, and it is universal am
ong all peoples of 

the w
orld. Love is the biological heritage given to us by our 

genes, the capacity that evolved in us to allow
 us to overcom

e 
selfishness that destroys harm

ony w
ithin a com

m
unity.  O

ur 
social heritage also gives us love, as the society tries to pursue 
harm

ony betw
een individuals and com

m
unities.  Love is the 
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m
essage of our spiritual heritage, across each culture they say 

G
od is love.  Ethics is the concept of love, balancing benefits 

and risks of choices and decisions. 

The balancing of principles, self-love (related to the principle 
of self-rule, autonom

y), love of others (justice), loving life (do 
no harm

) and loving good (beneficence) can provide us w
ith a 

vehicle to express our values according to the desire to love 
life.  H

ow
ever, in the end, w

e are left w
ith a sim

ple fact of life, 
there are often no clear black and w

hite answ
ers to our dilem

-
m

as.  R
arely can m

ost real life situations be seen in sim
ple 

black and w
hite.  As a society w

e need to understand the diver-
sity w

hich is univer-
sal, 

and 
tolerate 

w
ith love w

hat w
e 

can.  There com
es a 

tim
e for protection 

of 
others, 

but 
w

e 
can rem

em
ber the 

spirit of love w
hich 

says do not judge.

Em
pedocles 

(w
ho 

lived in Sicily, 5th 
century 

B
.C

.) 
as-

sum
ed that in na-

ture there are posi-
tive forces w

hich he 
called, 

Love 
and 

H
ate, or H

arm
ony 

and D
iscord.  These forces are w

hat cause the four elem
ents 

(earth, air, fire and w
ater) to interm

ingle and later to sepa-
rate.  Love causes the elem

ents to be attracted to each other 
and to built up in som

e particular form
 or person.  The 1997 

m
ovie The Fifth Elem

ent, took up this them
e, w

ith the fifth 
and essential elem

ent to the universe being love. Em
pedocles 

considered that love w
as a governing principle w

hich held 
things in unity.

There have been m
ore books w

ritten about the subject of love 
than any other subject. A selection of quotations about love is 
presented in the appendix below

, suggesting that love of oth-
ers as a principle of ethics in literature is universal in scope.
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1.2.6. Q
uotations on Love

C
onfucius, A

nalects (C
hina, 6th C

entury B
.C

.)

To love a thing m
eans w

anting it to live.

Can there be a love w
hich does not m

ake dem
ands on those 

w
ho are the objects of love

E
rich From

m
, The A

rt of Loving (G
erm

any, 1956)

If I truly love one person I love all persons, I love the w
orld, I 

love life.  If I can say to som
ebody else, ‘I love you’, I m

ust be 
able to say ‘I love in you everybody, I love through you the 
w

orld, I love in you also m
yself’.

M
o Tzu (C

hina, 6th C
entury B

.C
.)

It should be replaced by the w
ay of universal love and m

utual 
benefit...It is to regard other people’s countries as one’s ow

n.  
R

egard other people’s fam
ilies as one’s ow

n. R
egard other peo-

ple’s person as one’s ow
n. Consequently, w

hen feudal lords 
love one another, they w

ill not fight in the fields. W
hen heads 

of fam
ilies love one another, they w

ill not usurp one another. 
W

hen individuals love one another, they w
ill not injure one an-

other. W
hen ruler and m

inister love each other, they w
ill be 

kind and loyal. W
hen father and son love each other, they w

ill 
be affectionate and filial. W

hen brothers love one each other, 
they w

ill be peaceful and harm
onious. W

hen all people in the 
w

orld love one another, the strong w
ill not overcom

e the 
w

eak, the m
any w

ill not oppress the few
, the rich w

ill not in-
sult the poor, the honoured w

ill not despise the hum
ble, and 

the cunning w
ill not deceive the ignorant.  Because of univer-

sal love, all the calam
ities, usurpations, hatred, and anim

osity 
in the w

orld w
ill be prevented from

 arising.

M
ahatm

a G
andhi (India, 1927)

Love is the strongest force the w
orld possesses and yet it is the 

hum
blest im

aginable. The m
ore efficient a force is, the m

ore 
silent and subtle it is. Love is the subtlest force in the w

orld.

...To see the universal and all-pervading Spirit of Truth face to 
face one m

ust be able to love the m
eanest of creation as one-

self.

...The path of self-purification is hard and steep.  To attain to 
perfect purity one has to becom

e absolutely passion-free in 
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thought, speech and action; to rise above the opposing cur-
rents of love and hatred, attachm

ent and revulsion.

Pierre Teilhard de C
hardin, The Phenom

enon of M
an 

(France, 1959)

Love alone is capable of uniting living beings in such a w
ay as 

to com
plete and fulfill them

, for it alone takes them
 and joins 

them
 by w

hat is deepest in them
selves.

I C
H

IN
G

 (C
hina, 6th C

entury B
.C

.), translated and ex-
plained by R

ichard W
ilhelm

H
ere the source of a m

an’s strength lies not in him
self but in 

his relation to other people. N
o m

atter how
 close to them

 he 
m

ay be, if his center of gravity depends on them
, he is inevita-

bly tossed to and fro betw
een joy and sorrow

.  R
ejoicing to 

high heaven, then sad unto death -  this is the fate of those 
w

ho depend upon an inner accord w
ith other persons w

hom
 

they love. H
ere w

e have only the statem
ent of the law

 that this 
is so. W

hether this condition is felt to be an affliction or the su-
prem

e happiness of love, is left to the subjective verdict of the 
person concerned.

C
harles D

arw
in, The D

escent of M
an (E

ngland, 1875)

It is certain that associated anim
als have a feeling of love for 

each other, w
hich is not felt by non-social adult anim

als. H
ow

 
far in m

ost cases they actually sym
pathize in the pains and 

pleasures of others, is m
ore doubtful, especially w

ith respect 
to pleasures.

John Stuart M
ill, U

tilitarianism
 (E

ngland, 1861)

In the golden rule of Jesus of N
azareth, w

e read the com
plete 

spirit of the ethics of utility. To do as you w
ould be done by, 

and to love your neighbour as yourself, constitute the ideal per-
fection of utilitarian m

orality.

R
.M

. 
H

are, 
U

tilitarianism
 

in 
C

hildress 
(E

ngland, 
1981)

U
tilitarianism

 is the extension into philosophy of the Chris-
tian doctrine of agape.

C
o

n-
f

u-
ciu

s, 

A
nalects (C

hina, 6th C
entury B

.C
.)

62. Zigong asked: “Is there a single w
ord such that one could 

practice it throughout one’s life?” The M
aster said “R

eciproc-
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ity perhaps? D
o not inflict on others w

hat you yourself w
ould 

not w
ish done to you?”

5.11. Tzu-kung said, “W
hat I do not w

ant others to do to m
e, I 

do not w
ant to do to them

.” Confucius said, “Ah Tz’u! That is 
beyond you”.

H
illel, The B

abylonian Talm
ud (Seder M

o’ed) (Per-
sia, 30 A

.D
.)

W
hat is hateful to you, do not to your neighbour that is the 

w
hole Torah, w

hile the rest is the com
m

entary thereof; go and 
learn it.

Jesus C
hrist, G

ospel according to St. John 15: 12-13 
(Palestine, c. 27 A

.D
.)

M
y com

m
andm

ent is this: love one another, just as I love you. 
The greatest love a person can have for his friends is to give 
his life for them

.

M
artin Luther K

ing, Jr. (U
SA

, 1961)

Agape is m
ore than rom

antic love, agape is m
ore than friend-

ship.  Agape is understanding, creative, redem
ptive, good w

ill 
to all m

en. It is an overflow
ing love w

hich seeks nothing in re-
turn.  Theologians w

ould say that it is the love of G
od operat-

ing in the hum
an heart. So that w

hen one rises to love on this 
level, he loves m

en not because he likes them
, not because 

their w
ays appeal to him

, but he loves every m
an because G

od 
loves him

.  And he rises to the point of loving the person w
ho 

does an evil deed w
hile hating the deed that the person does.  

I think this is w
hat Jesus m

eant w
hen he said “love your ene-

m
ies”.  I’m

 very happy that he didn’t say like your enem
ies, be-

cause it is pretty difficult to like som
e people. Like is sentim

en-
tal and it is pretty difficult to like som

eone bom
bing your 

hom
e; it is pretty difficult to like som

ebody threatening your 
children; it is difficult to like congressm

an w
ho spend all of 

their tim
e trying to defeat civil rights. But Jesus says love 

them
, and love is greater than like.

Soren K
ierkegaard, W

orks of Love (D
enm

ark, 1847)

Erotic love is determ
ined by the object; friendship is deter-

m
ined by the object; only love to one’s neighbour is deter-

m
ined by love. Since one’s neighbour is every m

an, uncondi-
tionally every m

an, all distinctions are indeed rem
oved from

 
the object.

The category neighbour is just like the category hum
an being. 

Everyone of us is a hum
an being and at the sam

e tim
e the het-

erogeneous individual w
hich he is by particularity; but being a 

hum
an being is the fundam

ental qualification.

B
oethus, The C

onsolation of Philosophy 3 (R
om

e, 
524 A

.D
.)

W
ho w

ould give a law
 to lovers?  Love is unto itself a higher 

law
.

Plautus, C
urculio (R

om
e, 2nd century B

.C
.)

Find m
e a rational lover and I’ll give you his w

eight in gold.
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Fyodor D
ostoyevsky, N

otes from
 U

nderground 2.4. 
(R

ussia, 1864)

W
ith 

love 
one 

can 
live 

even w
ithout happiness.

V
irgil, E

clogues III (It-
aly, 37 B

.C
.)

Love conquers all.

V
ictor H

ugo, Les M
iser-

ables (France, 1862)

The suprem
e happiness of life is the conviction that w

e are 
loved.

E
rich From

m
, The Sane Society (G

erm
any, 1955)

Erotic love begins w
ith separateness, and ends in oneness.  

M
otherly love begins w

ith oneness, and leads to separateness.

A
ristotle, N

icom
achean E

thics (G
reece, 4th century 

B
.C

.)

Those w
ho love because of utility love because of w

hat is good 
for them

selves, and those w
ho love because of pleasure do so 

because of w
hat is pleasant to them

selves, and not in so far as 
the person is the m

an he is, but in so far as he is useful or 
pleasant. And thus these friendships are only incidental; for it 
is not as being the m

an he is that the loved person is loved, 
but as providing som

e good or pleasure. (VIII, 3.1156a14-19)

Perfect friendship is the friendship of m
en w

ho are good, and 
alike in virtue; for these w

ish w
ell alike to each other qua 

good, and they are good in them
selves. N

ow
 those w

ho w
ish 

w
ell to their friends for their sake are m

ost truly friends; for 
they are so disposed by reason of the friends them

selves, and 
not incidentally. (1156b7-11)

Leo Tolstoy, A
nna K

arenina (R
ussia, 1873-6)

If so m
any m

en, so m
any m

inds, certainly so m
any hearts, so 

m
any kinds of love.

M
aharishi (India, 1970)

All love is directed to the self...The purpose of love is the ex-
pansion of the self.

E
uripides, A

lcestis (G
reece, 5th century B

.C
.)

You love your life; but then, so do all m
en!

St. Paul, Paul's First Letter to the C
orinthians 13:1, 4-

7 (Turkey, 53 A
.D

.)

I m
ay be able to speak the languages of m

en and even of an-
gels, but if I have no love, m

y speech is no m
ore than a noisy 

gong or a clanging bell. (1) Love is patient and kind; it is not 
jealous or conceited or proud; love is not ill-m

annered or self-
ish or irritable; love does not keep a record of w

rongs; love is 
not happy w

ith evil, but is happy w
ith the truth. Love never 

gives us; and its faith, hope and patience never fail. (4-7)
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Paul Tillich, The E
ternal N

ow
 (U

SA
, 1963)

O
ne cannot be strong w

ithout love. For love is not an irrele-
vant em

otion; it is the blood of life, the pow
er of reunion of 

the separated.

Sophocles, O
edipus at C

olonus (G
reece, 401 B

.C
.)

O
ne w

ord frees us of all the w
eight and pain of life: That w

ord 
is love.

St. John, First Letter of St. John 4: 7-8, 12 (Palestine, 
1st century A

.D
.)

D
ear friends, let us love one another, because love com

es from
 

G
od. W

hoever loves is a child of G
od and know

s G
od. W

ho-
ever does not love does not know

 G
od, for G

od is love. (7-8)

N
o one has ever seen G

od, but if w
e love one another, G

od 
lives in union w

ith us, and his love is m
ade perfect in us. (12)

D
alai Lam

a X
IV

, The Pow
er of C

om
passion (Tibet, 

1995)

The basic aim
 of m

y explanation is to show
 that by nature w

e 
are com

passionate, that com
passion is som

ething very neces-
sary and som

ething w
hich w

e can develop. It is im
portant to 

know
 the exact m

eaning of com
passion. D

ifferent philoso-
phies and traditions have different interpretations of the 
m

eaning of love and com
passion. Som

e of m
y Christian 

friends believe that love cannot develop w
ithout G

od’s grace; 
in other w

ords, to develop love and com
passion is based on a 

clear acceptance or recognition that others, like oneself, w
ant 

happiness and have the right to overcom
e suffering. O

n that 
basis one develops som

e kind of concern about the w
elfare of 

others, irrespective of one’s attitude to oneself. That is com
pas-

sion.

M
oses M

aim
onides, Prayer of a Physician (Palestine, 

11th century)

Endow
 m

e w
ith strength of heart and m

ind so that both m
ay 

be ever ready to serve the rich and the poor, the good and the 
w

icked, friend and enem
y.

Jean-Paul Satre, The W
ords (France, 1964)

W
hen w

e love anim
als and children too m

uch, w
e love them

 at 
the expense of m

en.

H
an Y

u (C
hina, 8th century, A

.D
.)

U
niversal love is called hum

anity. To practice this in the 
proper m

anner is called righteousness. To proceed according 
to these is called the W

ay. To be sufficient in oneself w
ithout 

depending on anything outside is called virtue. H
um

anity and 
righteousness are definite values, w

hereas the W
ay and virtue 

have no substance in them
selves.

Saint A
ugustine, O

n the Trinity V
II, x, 14 (N

um
idia, 

400-416)

27



Love ... is a certain life w
hich couples or seeks to couple to-

gether som
e tw

o things, nam
ely him

 that loves and that w
hich 

is beloved.

J.C
.F. von Schiller, Phantasie an Laura (G

erm
any, 

18th century)

Love guides the stars tow
ards each other, the w

orld plan en-
dures only through love.

Saint Jerom
e, Letter to E

ustochius (Palestine, 4th 
century)

It is hard for the hum
an soul not to love som

ething, and our 
m

ind m
ust of necessity be draw

n to som
e kind of affection.

Thom
as A

quinas, C
om

m
entary on D

ivine N
am

es (It-
aly, 13th century)

A thing is said to be loved, w
hen the desire of the lover re-

gards it as his good.  The attitude of disposing of the appetite 
to anything so as to m

ake it its good is called love.  W
e love 

each thing inasm
uch as it is our good.

D
ante A

lighieri, Purgatorio (Italy, 13th century)

N
either Creator nor creature, m

y son, w
as ever w

ithout natu-
ral or rational love.

Joseph Fletcher, Situation E
thics (U

SA
, 1966)

Love is freedom
 to put hum

an need before anything else.

The B
eatles, The E

nd (E
ngland, 1969)

And in the end, the love you m
ake is equal to the love you 

take.

Sting（
the Police), M

essage In A
 B

ottle (E
ngland, 

1979)

Love can m
end your life but it can break your heart.

Stevie W
onder, H

eaven is 10 zillion light years ago 
(U

SA
, 1980s)

W
hy can’t the light of G

od shine love in every soul?

B
uddha, G

radual Sayings A
.iii.443 (India, 6-4th cen-

tury B
.C

.)

(A description of six praisew
orthy results that inspire a m

onk 
to develop the perception of suffering w

ith regard to all condi-
tioned phenom

ena):

1. the perception of nirvana w
ill becom

e established am
ong all 

conditioned phenom
ena,

2. the m
ind w

ill turn aw
ay from

 all realm
s,

3. the m
onk w

ill see the peace w
hich is nirvana,

4. inherent tendencies [to defilem
ents and rebirth] w

ill be de-
stroyed,

5. the m
onk w

ill have com
pleted his tasks,

6. the m
onk w

ill have served the teacher w
ith acts of love.
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Friedrich N
ietzsche, Thus Spoke Zarathustra (G

er-
m

any, 1883-92)

W
e love life, not because w

e are used to living but because w
e 

are used to loving.!    
!   

!

Possible activities

 A
ctivity 2: D

efine each of the follow
ing w

ords:

Science and Technology 
 

 
 

M
orality

Assisted R
eproductive Technologies  

 
D

ecision m
aking

  D
eterioration

     
O

rgan Transplantation

Conflicting Ideals 
 

G
enetic Engineering 

A
ctivity 4: M

ake a poster suggesting w
ays w

e can 
save energy.

A
ctivity 5: W

rite a letter to your local new
spaper ex-

pressing your concern about:

 
A. 

depletion of the ozone layer; or

 
B. 

greenhouse w
arm

ing 

A
ctivity 6: W

rite an argum
entative essay on life-

style change.  A
re you w

illing to m
ake a lifestyle 

change or not? D
efend your point-of view

s.

 A
ctivity 3. D

efine each of the follow
ing term

s:29

   Ethics  
G

lobal Problem
s 

 
D

epletion

   O
zone Layer 

 
U

V radiation 
Individual action

Energy Efficient 
   Energy Consum

ption         Ban

          Lifestyle Change           G
reenhouse w

arm
ing

      O
zone-D

epleting C
hem

icals           U
niversal

Environm
ental Ethics  

     International Convention
 



S
E

C
TIO

N
 O

B
JE

C
TIV

E
S 

This section is designed to introduce w
ays to 

distinguish 
betw

een 
different 

living 
organism

s, 
and other beings, in term

s of their m
oral status. 

This section aim
s to:

1) Explain w
hat a m

oral agent is, and w
hy it is 

im
portant to decide w

hat is a m
oral agent. 

2)Explain the m
oral significance of causing pain.

3)Com
pare the characteristics and changes in the 

genom
es of hum

ans and chim
panzees as one 

exam
ple.

S
E

C
TIO

N
 3

M
oral Agents

1.3.1. D
ifferences betw

een individuals

All people are m
em

bers of H
om

o sapiens, one of the m
illions 

of species alive on Earth. There is a long history of coexistence 
of different species together on the earth, in a variety of eco-
logical system

s. W
hen it com

es to m
oral issues, fundam

en-
tally w

e should ask w
hether hum

ans are a special form
 of life. 

Are hum
ans different from

 other living creatures?  By com
par-

ing hum
ans w

ith other species, w
e m

ay be able to understand 
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A
uthor: D

arryl M
acer, N

ew
 Zealand

The cow
s in the N

ew
 Zealand field live in an envi-

ronm
ent the envy of m

ost hum
an beings in the 

planet.

 G
allery: A

 nice life until the abattoir



both the differences and sim
ilarities betw

een living organ-
ism

s. 

Q
1. D

o you think you have a responsibility 
tow

ards anim
als? P

lants? B
acteria? Fungi? R

ocks?  
W

hat does responsibility m
ean?

The concept of m
oral status is central to w

hether a being can 
be ascribed intrinsic m

oral values in ethical debates. 

To m
ake an ethical decision m

eans balancing alternatives, and 
benefits and risks of harm

. O
ne w

ay to do this is to think 
about the factors that are involved on each side before m

aking 
decisions. D

ifferent people m
ay do this a little differently; per-

haps the final question of anim
al rights is how

 m
uch right do 

people have to choose different answ
ers. Perhaps the m

ost im
-

portant lesson to learn is that life is not so easy, and neither is 
bioethics.

1.3.2. C
apacity to feel pain

In m
ost people's m

inds there are som
e differences betw

een 
anim

als and plants. O
ne significant difference betw

een som
e 

anim
als and plants is the capacity to feel pain as w

e know
 it. 

Beyond the m
otivations behind w

hat w
e are doing, another im

-
portant criteria w

e use in judging the use of anim
als is avoid-

ing the infliction of pain. Pain is m
ore than sim

ple sensation 

of the environm
ent. W

hile plants do send ionic potential sig-
nals in response to harm

, sim
ilar in som

e w
ays to action poten-

tials in anim
al nerves, the difference is in the processing of 

those signals to becom
e the perception of pain. Som

e distin-
guish pain from

 "suffering", but they are both departures from
 

the ideal of avoiding harm
. Suffering can be defined as pro-

longed pain of a certain intensity, and it is claim
ed that no in-

dividual can suffer w
ho is incapable of experiencing pain. The 

capacity for suffering and/or enjoym
ent has been described as 

a prerequisite for having any m
oral interests. 
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Judging pain is subjective, and there are parallels in the w
ay 

anim
als and hum

ans respond. M
any of the neurotransm

itters 
are sim

ilar betw
een higher anim

als and hum
ans. It is possible 

that anim
als do have a different quality of "pain", as the fron-

tal region of the cerebral cortex of hum
ans is thought to be in-

volved in feelings of anxiety, apprehension, suffering and 
other com

ponents of pain. This region is m
uch sm

aller in ani-
m

als, and if surgically treated in hum
ans it can m

ake them
 in-

different to pain. There are differences seen in the types of 
pain receptors; som

e respond to m
echanical stim

uli, som
e to 

noxious or irritant chem
icals, and som

e to severe cold or heat. 

 
Q

2. Is pain alw
ays bad? Is causing pain bad?

Q
3. D

o different people feel the sam
e am

ount of 
pain?

Q
4. If w

e anesthetise a m
ouse so it does not feel 

pain, do you think w
e can do w

hatever w
e like to 

that m
ouse? W

hat are som
e of the other factors that 

are im
portant in deciding how

 w
e think it is ethical 

to treat anim
als? 

1.3.3. C
an anim

als think? 

It is accepted that hum
ans possess unique m

oral w
ills, and 

m
ost w

ant to exercise choice and their autonom
y. People have 

been conducting psychological experim
ents and observing ani-

m
al behaviour in attem

pts to answ
er w

hether anim
als also 

have som
e capacity for free m

oral judgm
ent.  Based on anim

al 
research, it has been discovered that som

e anim
als are clearly 

self-aw
are such as higher apes, and som

e w
hales and dol-

phins. 
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C
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er

Q
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W
hat are  m

oral agents?

A
.

M
ount Everest

B
.

A hippopotam
us

C
.

A m
ushroom

D
.

A K
ing Cobra



Chim
panzees have been taught to com

m
unicate in hum

an lan-
guages, for exam

ple sign language or com
puter sym

bols. 
Som

e m
others also taught their babies how

 to “talk” to hu-
m

ans.  This has given us a new
 w

ay of looking at other species. 
Behaviour is determ

ined by genes, environm
ent, and m

oral 
choices.  

In 
1993 

a 
book 

called 
"T

he 
G

reat 
A

pe 
P

roject" 
<http://w

w
w

.greatapeproject.org/> w
as published calling for 

equal rights for chim
panzees, gorillas, and orangutans w

ith hu-
m

an beings (w
ho are also a higher prim

ate species). It is 
claim

ed that these four species of higher prim
ates form

 a 
m

ore natural group to confer ethical duties on, rather than hu-
m

ans as the only species having rights.  

Q
6. D

iscuss the G
reat A

pe P
roject in class. C

an you 
think of any reasons to think that w

e have m
ore du-

ties to hum
an beings than other prim

ates?

        

 Q
7. In alm

ost all societies a m
oral rule is w

e do not 
eat hum

ans. W
hat about for other species?  

Q
8. D

o other species also have the capacity to love 
anim

als from
 different species.

Q
9. D

o you think w
e should eat w

hales? H
ow

 m
uch 

do you think dolphins and w
hales can think? H

ow
 

does intelligence depend on the environm
ent?

!            
!              

!

1.3.4. The C
ase of C

him
ps and H

um
ans 

The origins of our selfish and altruistic behaviour are funda-
m

ental to how
 w

e behave, and these behaviours are seen 
am

ong all living organism
s to different degrees. 
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W
e can com

pare the behavior and genetic differences betw
een 

hum
an beings and other anim

als.  O
ur closest genetic relation 

is the chim
panzee follow

ed by the gorilla. O
n 1 Septem

ber 
2005, the first com

prehensive com
parison of the genetic blue-

prints of hum
ans (H

om
o sapiens) and chim

panzees (Pan trog-
lodytes) show

ed that our closest living relatives share 98.7 per-
cent of our D

N
A sequence. This w

as reported by an interna-
tional research consortium

 (the Chim
panzee Sequencing and 

Analysis Consortium
) in the journal N

ature. The chim
p se-

quence draft represented the first non-hum
an prim

ate ge-
nom

e and the fourth m
am

m
alian genom

e described in a m
a-

jor scientific publication. A draft of the hum
an genom

e se-
quence w

as published in February 2001, a draft of the m
ouse 

genom
e sequence w

as published in D
ecem

ber 2002 and a 
draft of the rat sequence w

as published in M
arch 2004. The 

essentially com
plete hum

an sequence w
as published in O

cto-
ber 2004. Since then w

e have seen m
any genom

e sequences 
com

pleted.

"As our closest living evolutionary relatives, chim
panzees are 

especially suited to teach us about ourselves," said the study’s 
senior author, R

obert W
aterston, M

.D
., Ph.D

., chair of the D
e-

partm
ent of G

enom
e Sciences of the U

niversity of W
ashington 

School of M
edicine in Seattle. "W

e still do not have in our 
hands the answ

er to a m
ost fundam

ental question: W
hat 

m
akes us hum

an? But this genom
ic com

parison dram
atically 

narrow
s the search for the key biological differences betw

een 
the species." 

The D
N

A used to sequence the chim
p genom

e cam
e from

 the 
blood of a m

ale chim
panzee nam

ed Clint at the Yerkes N
a-

tional Prim
ate R

esearch Center in Atlanta. Clint died in 2004 
from

 heart failure at the relatively young age of 24 (m
ost 

chim
ps live closer to 40-50 years old), but tw

o cell lines from
 

the prim
ate have been preserved at the Coriell Institute for 

M
edical R

esearch in Cam
den, N

.J.

The consortium
 found that the chim

p and hum
an genom

es 
are very sim

ilar and encode very sim
ilar proteins. The D

N
A se-

quence that can be directly com
pared betw

een the tw
o ge-

nom
es is alm

ost 99 percent identical. W
hen D

N
A insertions 

and deletions are taken into account, hum
ans and chim

ps still 
share 96 percent of their sequence. At the protein level, 29 per-
cent of genes code for the sam

e am
ino sequences in chim

ps 
and hum

ans. In fact, the typical hum
an protein has accum

u-
lated just one unique change since chim

ps and hum
ans di-

verged from
 a com

m
on 

ancestor 
about 

6 
m

il-
lion years ago.

To put this into perspec-
tive, the num

ber of ge-
netic 

differences 
be-

tw
een 

h
um

an
s 

an
d 

ch
im

p
s 

is 
ap

p
roxi-

m
ately 

60 
tim

es 
less 

than that seen betw
een 

hum
an and m

ouse and 
about 10 tim

es less than 
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betw
een the m

ouse and rat. O
n the other hand, the num

ber of 
genetic differences betw

een a hum
an and a chim

p is about 10 
tim

es m
ore than betw

een any tw
o hum

ans.

The researchers discovered that a few
 classes of genes are 

changing unusually quickly in both hum
ans and chim

panzees 
com

pared w
ith other m

am
m

als. These classes include genes 
involved in perception of sound, transm

ission of nerve sig-
nals, production of sperm

 and cellular transport of electrically 
charged m

olecules called ions. R
esearchers suspect the rapid 

evolution of these genes m
ay have contributed to the special 

characteristics of prim
ates, but further studies are needed to 

explore the possibilities.

The genom
ic analyses also show

ed that hum
ans and chim

ps 
appear to have accum

ulated m
ore potentially deleterious m

u-
tations in their genom

es over the course of evolution than 
have m

ice, rats and other rodents. W
hile such m

utations can 
cause diseases that m

ay erode a species’ overall fitness, they 
m

ay have also m
ade prim

ates m
ore adaptable to rapid envi-

ronm
ental changes and enabled them

 to achieve unique evolu-
tionary adaptations, researchers said.

D
espite the m

any sim
ilarities found betw

een hum
an and 

chim
p genom

es, the researchers em
phasized that im

portant 
differences exist betw

een the tw
o species. About 35 m

illion 
D

N
A base pairs differ betw

een the shared portions of the tw
o 

genom
es, each of w

hich, like m
ost m

am
m

alian genom
es, con-

tains about 3 billion base pairs. In addition, there are another 
5 m

illion sites that differ because of an insertion or deletion in 

one of the lineages, along w
ith a m

uch sm
aller num

ber of chro-
m

osom
al rearrangem

ents. M
ost of these differences lie in 

w
hat is believed to be D

N
A of little or no function. H

ow
ever, 

as m
any as 3 m

illion of the differences m
ay lie in crucial 

protein-coding genes or other functional areas of the genom
e.

A sm
all num

ber of other genes have undergone even m
ore dra-

m
atic changes. M

ore than 50 genes present in the hum
an ge-

nom
e are m

issing or partially deleted from
 the chim

p genom
e. 

The corresponding num
ber of gene deletions in the hum

an ge-
nom

e is not yet precisely know
n. For genes w

ith know
n func-

tions, potential im
plications of these changes can already be 

discerned.

For exam
ple, the researchers found that three key genes in-

volved in inflam
m

ation appear to be deleted from
 a com

m
on 

ancestor of hum
ans and chim

ps in the chim
p genom

e, possi-
bly explaining som

e of the know
n differences betw

een chim
ps 

and hum
ans in respect to im

m
une and inflam

m
atory re-

sponse. O
n the other hand, hum

ans appear to have lost the 
function of the caspase-12 gene, w

hich produces an enzym
e 

that m
ay help protect other anim

als against Alzheim
er’sdis-

ease.  U
p to 75%

 of the 30,000 genes that both chim
panzees 

and hum
ans have m

ay be involved in determ
ining our behav-

iour. A scientific question w
ould be to exam

ine how
 sim

ilar 
the D

N
A of hum

ans, chim
panzees and m

ice are. The com
plete 

genom
e sequence of hundreds of species is available on the 

Internet.
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The researchers found six regions in the hum
an genom

e that 
have strong signatures of selective evolutionary changes over 
the past 250,000 years. O

ne region contains m
ore than 50 

genes, w
hile another contains no know

n genes and lies in an 
area that scientists refer to as a "gene desert." Intriguingly, 
this gene desert m

ay contain elem
ents regulating the expres-

sion of a nearby protocadherin gene, w
hich has been im

pli-
cated in patterning of the nervous system

. A seventh region 
w

ith m
oderately strong signals contains the FO

X
P2 and CFTR

 
genes. FO

X
P2 has been im

plicated in the acquisition of 
speech in hum

ans. CFTR
, w

hich codes for a protein involved 
in ion transport and, if m

utated, can cause the fatal disease 
cystic fibrosis, is thought to be the target of positive genetic se-
lection in European populations (i.e. it w

as favoured because 
if you have only one copy of the m

utated allele you have resis-
tance to certain infectious diseases).

The chim
p and hum

an genom
e sequences, along w

ith those of 
a w

ide range of other organism
s such as m

ouse, honey bee, 
roundw

orm
 and yeast, can be accessed through the follow

ing 
public genom

e brow
sers on the Internet: (G

enBank) at N
IH

's 
N

ational Center for Biotechnology Inform
ation (N

CBI); the 
U

CSC G
enom

e Brow
ser (w

w
w

.genom
e.ucsc.edu) at the U

ni-
versity of California at Santa Cruz; the Ensem

bl G
enom

e 
Brow

ser (w
w

w
.ensem

bl.org) at the W
ellcom

e Trust Sanger In-
stitute and the EM

BL-European Bioinform
atics Institute;  the 

D
N

A D
ata Bank of Japan (w

w
w

.ddbj.nig.ac.jp); and EM
BL-

Bank (w
w

w
.ebi.ac.uk/em

bl/index.htm
l) at the European M

o-
lecular Biology Laboratory's N

ucleotide Sequence D
atabase. 

 Q
9. D

oes it change your opinion of chim
-

panzees to know
 there are less than 10

0
 genes differ-

ent betw
een them

 and hum
ans?

Q
10. H

ow
 m

uch do you think behaviour is geneti-
cally, socially and/or 

 environm
entally influenced, 

and how
 can w

e study this?
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There is a long history of special relationships 
betw

een other anim
als and hum

ans, for exam
ple, 

the use of anim
als in farm

ing or as dom
estic 

com
panions. U

ses of anim
als in factory farm

ing 
and scientific experim

ents has stim
ulated interest 

in w
hether anim

als have particular rights. 

This section aim
s to show

:

1.
Factors that people use to claim

 that anim
als 

have rights.

2.
W

ays that society regulates the use of anim
als;

3.
Sources of the intrinsic and extrinsic value of 
living organism

s.

S
E

C
TIO

N
 4

Ethical Lim
its of Anim

al U
se

1.4.1. W
hat are anim

al rights?

Anim
als are used in m

any w
ays by people. D

o anim
als have a 

right to live w
ithout pain caused by people? D

o they have a 
right to live free? If anim

als have rights then hum
an beings 

have corresponding duties tow
ards them

. W
hile w

e w
ould all 

agree that w
e have som

e duties to anim
als, there is disagree-

m
ent about just how

 m
any and w

hat kind of duties w
e have. 

W
e com

e across these issues every day w
hen w

e eat m
eat, play 

w
ith our pets, or use products m

ade from
, or tested by, ani-

m
als. 

Anim
als w

hich feel pain are called sentient anim
als. In prac-

tice one im
portant criteria w

e use in judging the use of ani-
m

als is how
 m

uch pain is caused. Let us consider som
e of the 

factors that people use to discuss anim
al rights.

Q
1. C

an you think of the w
ays anim

als are 
used in society? W

hat are som
e exam

ples of cruelty 
to anim

als w
e see in society?

!
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1.4.2. Intrinsic and extrinsic ethical factors for ethi-
cal use of anim

als

W
e can think of ethical factors w

ithin an organism
 itself (in-

trinsic factors), and others that are external to it (external fac-
tors). A sum

m
ary of som

e factors for judging anim
al use is be-

low
. 

Intrinsic E
thical Factors:

-Pain  
- Self-aw

areness 
- Conscious of others 
- Ability to plan for the future  
- Value of being alive

E
xtrinsic E

thical Factors:

- H
um

an N
ecessity / D

esire  
- H

um
an sensitivity to anim

al suffering  
- Brutality in H

um
ans  

- Effect on other anim
als 

- R
eligious status of anim

als  
- W

hat is natural

W
e can see there is value in som

ething being alive w
hen w

e ob-
serve the w

ay m
ost people protect life. Various qualities in ani-

m
als increase their ethical status, including the capacity to 

feel pain, self-aw
areness, being conscious of others, and an 

ability to plan for the future.

M
any extrinsic factors are im

portant in deciding w
hether it is 

ethical to use anim
als or not. D

estruction of nature and life by 
hum

ans is caused by tw
o hum

an m
otives - necessity (needs) 

and desire (w
ants). It is m

ore ethically acceptable to cause 
harm

 if there is som
e necessity for survival than if there’s sim

-
ply desire for m

ore pleasure. 

If w
e are going to harm

 life, a departure from
 the ideal of do-

ing no harm
, or love of life, it should be for a very good rea-

son. Such a reason m
ight be survival, and w

e can see this as 
natural - all organism

s consum
e and com

pete w
ith others. 

Plants com
pete w

ith each other for space to grow
, anim

als eat 

plants or other anim
als, bacteria and fungi also com

pete for 
resources and space - som

etim
es killing other organism

s, at 
other tim

es com
peting w

ithout killing, and also cooperating in 
m

utual sym
biosis (see section B1.3). This distinction is re-
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quired ever m
ore as hum

an desire continues to destroy the en-
vironm

ent of the planet, including m
any endangered anim

al 
species, and even w

hole ecosystem
s. 

O
ther extrinsic factors that are im

portant include hum
an sen-

sitivity to suffering, or the effects of upsetting other anim
als. 

Being cruel to anim
als m

ay also lead to brutality tow
ards peo-

ple. There is debate over w
hat is the natural w

ay to treat ani-
m

als, as it changes betw
een culture.

Certain 
relig-

ions give spe-
cial status to 
s

o
m

e 
a

n
i-

m
als, 

for 
ex-

am
ple, H

indu 
religion gives 
cow

s 
a 

high 
status so that 
few

 
H

in
d

u 
persons 

w
ill 

kill 
cow

s 
for 

food. This also m
eans that in India anim

als are not used in 
school experim

ents. There is a trend in all countries for less 
use of anim

als in schools for teaching, and experim
entation.

Q
2. D

o you agree or disagree that it is som
etim

es 
necessary to harm

 anim
als so that you can live?

 

  
   Q

3. D
o w

e need to test the safety of cos-
m

etics and personal hygiene products using ani-
m

als?(C
osm

etics are used by both m
en and w

om
en, 

e.g. 
deodorants). 

H
ave 

you 
heard 

of 
any 

shops 
w

hich claim
 not to sell cosm

etics tested on anim
als? 

Q
4. W

ho decides w
hat is necessity and w

hat is de-
sire? A

t hom
e? A

t school? In your country? 

1.4.3. A
nim

al E
xperim

ents 

The issue of anim
al experim

ents has caused m
ore debate than 

eating anim
als. It is a little ironic because in m

ost countries 
the scale of anim

al use for food is m
uch greater than it is for 

experim
entation, and eating anim

als is a choice based on de-
sire m

ore than necessity. That desire is supported by long 
standing cultural traditions and cuisines. H

ow
ever, from

 a 
m

oral point of view
, som

e anim
al experim

ents are done w
ith 

the hope of directly saving hum
an life in m

edical research. O
n 

the other hand, luxury products such as cosm
etic testing can 

be said not to be necessary. In the past decade, there have 
been less anim

al experim
ents conducted, and w

e can expect 
m

ore ethical alternatives to continue to be developed using al-
ternative m

ethods for testing product safety. These m
ay also 

prove cheaper and m
ore efficient.  

These alternatives include com
puter m

odels, use of isolated 
cell culture, and com

parisons to already existing data.
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Som
e factors used in guidelines to assess w

hether or not ani-
m

als should be used in experim
ents, include:

-Aim
 of the experim

ent 

-R
ealistic potential to achieve goals 

-Species of anim
al 

-Possible pain

- D
uration of discom

fort or distress

-D
uration of experim

ent  (in term
s of lifespan) 

- N
um

ber of anim
als 

-Q
uality of anim

al care 

-Available alternatives to the experim
ent

-Credibility of the researchers

At the practical level, the feeling of pain is the first m
ajor guid-

ing principle for anim
al treatm

ent. There is a debate about 
self aw

areness, w
hich w

ould be necessary for anim
als to ex-

press autonom
y, and about w

hether they are capable of think-
ing, or a certain degree of perception and cognition. These con-
cerns are one reason w

hy researchers try to choose the ani-
m

als “low
er” on the evolutionary scale for experim

ents and 
product testing.  

 
Q

5.  W
hat are the differences betw

een us-
ing an anim

al killed accidentally and one that w
as 

grow
n and killed especially for an experim

ent? D
o 

you think w
e should kill anim

als for experim
ents?

Q
6. It is a requirem

ent in certain schools to 
dissect anim

als in biology class. If you don’t think it 
is ethical to do so, do you think that you can tell 
your teacher that you don't w

ant to dissect an ani-
m

al because it goes against your beliefs? W
ould you 

dissect an anim
al just in order to pass a course? 
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Q
7. D

iscuss w
hat benefits and w

hat 
you learnt from

 any anim
al experi-

m
ents you m

ay have done in class? 
D

id it change your attitude tow
ards 

anim
als? D

id it m
ake you m

ore or 
less sensitive to anim

als?

Q
8. C

an you find exam
ples of m

edi-
cal 

advances 
in 

w
hich 

anim
al 

re-
search w

as essential?

Q
9. W

hat is the proper w
ay to look 

after anim
als used in experim

ents? 
A

re 
there 

an
y 

special 
treatm

en
ts 

given to dead anim
als in your country? In Japan, a 

shrine is often m
ade to pay respect to experim

ental 
anim

als, and rem
em

brance services are held annu-
ally at m

any universities. D
o you think that cultural 

practice could w
ork in your country?

1.4.4. E
ating m

eat and farm
ing

Som
e people choose not to eat anim

als.  A vegetarian is a per-
son w

ho does not eat anim
als. A vegan is one w

ho doesn’t eat 
any anim

als or anim
al products (m

ilk, eggs, etc.) or use ani-
m

al products (e.g. leather). It can have som
e health advan-

tages to eat less m
eat to low

er the level of saturated fat, espe-
cially in m

iddle-aged persons living in countries w
here people 

eat too m
uch. Som

e choose not to eat anim
als for m

oral or re-
ligious reasons.  Eating m

ore plants also has environm
ental 

advantages as food and energy is w
asted in the transfer from

 

plants to anim
als. H

ow
ever, except for South Asia, 

m
ost people today say it is natural for us to eat 

som
e m

eat or fish. Even if w
e do eat anim

als w
e 

should m
inim

ize the harm
 w

e cause. M
any people 

w
ill continue to eat anim

als, and practical ethics 
m

ust im
prove the ethical treatm

ent of all anim
als. 

O
ne area of particular concern is w

hether farm
 ani-

m
als should be kept in a field, a caged box, or a fac-

tory farm
.  The confinem

ent of anim
als, such as 

veal calves, pigs and poultry in sm
all cages has led 

som
e countries to set m

inim
um

 enclosure areas 
for each anim

al. It has been illegal to use so-called 
"battery cages" in Sw

itzerland for chickens since 1992, but con-
cerned countries need to also reduce dem

and by restricting im
-

ports or products from
 such farm

s. 

Each society has to decide how
 m

uch m
ore they are prepared 

to pay for better treatm
ent of anim

als, such as the costs of 
elim

inating battery farm
ing. Another exam

ple is using the pro-
tein bovine grow

th horm
one in cow

s to m
ake them

 produce 
about 10%

 m
ore m

ilk.  
Thus there is som

e cost 
in production of not us-
ing 

new
 

anim
al 

treat-
m

ents 
such 

as 
bovine 

grow
th horm

one to pro-
duce 

cheaper 
m

ilk 
or 

m
eat. 

 It is also im
por-

tant to consider the ef-
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fects of policies on the different com
m

unities involved in agri-
culture, as w

ell as the rights of consum
ers and the anim

als 

them
selves.Q

10
. D

o you know
 any vegetarians? W

hy 
did they choose not to eat m

eat? 

Q
11. W

hat do you know
 about factory farm

s? W
hat 

are the ethical and health advantages and disadvan-
tages of factory farm

ing in different environm
ents? 

D
o you think it is w

rong to keep anim
als in sm

all 
cages?

Q
12. D

o you have som
e anim

al products in the super-
m

arkets close to you that are priced because of 
claim

ed ethical advantages? D
o you think organic 

food (food grow
n w

ithout the use of artificial pesti-
cides, fertilizers or genetic m

odification) is better 
for you? W

hat about free range eggs com
pared to 

ones m
ade in a battery chicken farm

?

1.4.5. Zoos

Another ethical question that can be asked is w
hether w

e 
should keep anim

als in zoos.  Zoos and w
ildlife parks have 

value in preservation of endangered species, and in gaining 
public support for conservation cam

paigns. An understanding 
of life and ecology can m

ake people appreciate anim
als m

ore. 
There is a trend for zoos to give anim

als greater space and free-
dom

 w
hich m

eets m
ore of the natural requirem

ents of ani-
m

als. 

Q
13. D

o you have local anim
al parks to visit? D

o you 
think zoos and w

ildlife parks help to preserve endan-
gered species?
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E
thics and food

C
heck A

nsw
er

Q
uestion 1 of 2

W
here do you get your m

eat?

A
.

Farm
s m

ade on land that changed 
natural habitat to farm

land

B
.

H
unt w

ild anim
als in their natural 

C
.

G
row

 anim
als in our garden

D
.

G
et m

eat from
 the superm

arket



Q
14. Should w

e capture anim
als for the purpose of 

keeping them
 in zoos, and under w

hat conditions 
w

ould the capture and keeping of anim
als be ethical? 

!
!  

!   
!

Q
15. D

o you think that anyone should be able 
to do fishing for recreation? W

hat do you think 
about hunting of anim

als for fun, such as fox hunt-
ing or hunting deer for their antlers as a trophy? 

Q
16. In a few

 places w
here tourism

 is essential for 
the m

oney to keep a w
ildlife park, the park m

ay al-
low

 
som

e 
trophy 

hunting 
of 

w
ild 

anim
als. 

H
ow

 
w

ould you balance the ethical issues of the individ-
ual anim

als versus the ecosystem
-w

ide issue of the 
financial survival of the w

ildlife park? W
hat are 

som
e alternatives for financial survival of the park?

A
ctivity 1. C

an you think of intrinsic, and extrinsic 
ethical factors that could be w

eighed w
hether you 

should use the follow
ing anim

als in biology classes? 

a) 
D

issection of cow
 eyeball. 

b) 
Frog dissection.

c) 
K

eeping w
oodlice at school. 

d) 
C

atching butterflies to bring to school. 

e)
O

ther cases you have used in class.

1.4.6. D
o w

e need to teach using A
nim

al E
xperim

ents?

In a survey of bioethical issues conducted in Australia, N
ew

 
Zealand and Japan, there w

as m
uch division over w

hether ani-
m

al experim
ents w

ere necessary or not. Som
e teachers took 

strong positions on either side of the question w
hether som

e 
anim

al experim
ents are necessary to teach biology in high 

school. There are also m
any types of experim

ent, for exam
ple, 

observation in nature, in the class, dissection, and som
e experi-

m
ents w

ere described that caused painful death to vertebrates. 
The purpose of this sum

m
ary is not to take sides, but w

e 
should ask the question w

hat type of experim
ent is necessary, 

and how
 m

uch is learnt. O
ne key lesson for students is m

odera-
tion and balancing. R

ather than having extrem
e view

s being 
argued in the class this issue allow

s students to im
agine w

hat 
it is like to be another anim

al.

It is not likely that anyone w
ill actually go on to do experi-

m
ents on chim

panzees in their life. H
ow

ever, it is extrem
ely 

likely that everyone w
ill eat fish, sw

at a fly, cook a steak, use 
products or drugs developed w

ith anim
al experim

ents, and at 
least use the m

oney supported by exports of anim
al products 
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for your education. If you are studying biology, you probably 
w

ant to understand how
 anim

als can live, and som
etim

es you 
need to see anim

al experim
ents, w

hether in life, or on video, 
or in a book. The im

pressions from
 each exam

ple can be differ-
ent. 

The data being obtained from
 anim

al experim
ents does have 

im
plications for all thinking beings about our place in the 

w
orld, so the issue can be related to m

any topics. Absolutes 
are often difficult, but it is ethically im

portant to m
ake bal-

anced choices. It is ethically consistent to try to use low
er or-

ganism
s, cells, or com

puter m
odels for anim

al experim
ents; 

but at som
e stage of testing, both anim

al and hum
an trials are 

necessary. 

Perhaps w
e can say that if w

e study ourselves, one anim
al, w

e 
w

ill learn a lot about anim
al physiology, behaviour and the 

w
onders of life.  K

eep your eyes open w
hen you are living,and 

you w
ill learn a lot. O

f course do not intentionally injure your-
self, but if you do so accidentally, there is a lot to learn.
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N
anotechnology is a new

 area of science and 
technology that is being w

idely supported. The 
application 

of 
the 

precautionary 
principle 

to 
consider this is one of the em

erging trends in new
 

areas of science and technology. 

This section aim
s to:

1.
D

efine nanotechnology.

2.
G

ive an idea of spending on nanotechnology by 
developed and developing nations.

3.
O

verview
 potential effects of nanotechnology 

on 
relations 

betw
een 

hum
ans 

&
 

w
ith 

the 
environm

ent.

S
E

C
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N
 5

Ethics and N
anotechnology

1.5.1. N
anoparticles, N

anoscience &
 N

anotechnology 

“N
anotechnology” has created a fevered pitch for m

any scien-
tists and technologists around the w

orld. There is a long his-
tory of advancem

ents in science and technology. Like radio 
transm

itters, com
puter transistors and genetic m

odification, 
nanotechnology has quite astounding potential to revolution-
ise our w

ay of life on Earth. 

“N
ano-” refers to one-billionth – for exam

ple, 1 nanom
etre = 

10-9 m
etres, or one-billionth of a m

etre – the tiny scale of at-
om

s and m
olecules.  A nanoparticle (Figure 1) is a very tiny 
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state of m
atter w

hich has dim
ensions in the range less than 

100 x 10
-9 m

etres, or 100 nanom
etres. O

rganic m
olecules w

ith 
different electrical and m

echanical properties and w
hich are 

am
enable 

to 
m

anipulation 
at 

this 
scale 

are 
know

n 
as 

fullerenes, nam
ed after poet and inventor Buckm

inster Fuller. 
Exam

ples 
include 

carbon 
nanotubes 

and 
buckm

inster-
fullerene (C

60 ), a soccer ball shaped arrangem
ent of carbon at-

om
s. N

anoscience is the study of phenom
ena and m

anipula-
tion of such m

aterials at atom
ic, m

olecular, and m
acrom

olecu-
lar sizes, a scale at w

hich the properties of m
atter are signifi-

cantly different. The great physicist R
ichard Feynm

an’s 1960 
talk “There’s Plenty of R

oom
 at the Bottom

” w
as the first to hy-

pothesise that atom
s and m

olecular system
s could be poten-

tially m
anipulated into useful structures and devices. 

Q
1. D

escribe the nano scale. A
re there tiny 

particles sm
aller than nanoparticles?

A
ctivity: A

sk the students to look through a 
clinical m

icroscope at a m
icroscopic slide, then look 

at the sam
e slide w

ithout the use of the m
icroscope. 

W
hat scales are involved? H

ow
 and w

hy can w
e 

m
ore clearly see the m

atter on the slide through a 
m

icroscope than using the naked eye?

N
anotechnology is the design, characterization, production 

and application of structures, devices and system
s at the scale 

of atom
s and m

olecules, by controlling the shape and arrange-
m

ent of nano-scale configurations dependent upon their tech-
nological utility. The term

 w
as defined in detail by Eric D

rex-
ler in his 1986 philosophical w

ork “Engines of Creation: The 
Com

ing Era of N
anotechnology”. The concepts and potentials 

he outlines are truly m
ind-boggling, including an end to m

ost 
hum

an labour and the instant m
anufacture of any m

aterials 
from

 com
puterised input of the com

ponent elem
ents.  

1.5.2.  Funding for N
anotechnology

N
anotechnologies are attracting increased investm

ent from
 

governm
ents and industry around the w

orld. Total global an-
nual spending is thought to be around U

SD
10 billion. Just the 

U
S N

anotechnology R
esearch and D

evelopm
ent Act (2003) 
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allocated alm
ost U

SD
3.7 billion to fund nanotechnologies dur-

ing 2005-2008. This com
pares w

ith just U
SD

750 m
illion 

spent in 2003. Betw
een 2001 and 2003, the Japanese G

overn-
m

ent doubled its nanotechnology funding to U
SD

800 m
illion. 

W
ithin Europe alone about U

SD
2 billion is currently spent on 

nanotechnology research and developm
ent per annum

.

D
eveloping countries have also ventured into huge budgeting 

for nanotechnology research. O
n one hand it increases their 

m
arket econom

y, but the budget of a country should not be at 
the expense of the poor or the basic needs of com

m
on hu-

m
ans. At this juncture in the progress of nanotechnology, 

there is a need for public aw
areness and dialogue in each coun-

try w
ith developm

ent and venture investm
ent into nanotech-

nologies. The good fruits of science and technology should 
reach all the people of the w

orld irrespective of caste, creed, 
class, religion or region. The application of these m

aterials in 
the industrial, biom

edical and environm
ental fields are yet to 

be studied in detail, but im
m

ediate prom
ise is being show

n in 
field of m

edical diagnostics and therapeutics (BioN
anotechnol-

ogy). The classic theoretical exam
ple is the injection of nano-

particles into the bloodstream
 to sw

eep the arteries clear of 
cholesterol. 

The other m
ajor developm

ent attracting m
assive research is a 

branch of the technology know
n as ‘m

olecular electronics’ – 
the construction of m

iniature netw
orked com

puters from
 ar-

rangem
ents of organic m

olecules including fullerenes, D
N

A, 
pieces of m

icro-organism
s and other m

icroscopic electro-
chem

ical analogues of circuits, gears, logic gates, diodes, resis-

tors, sw
itches and transistors. The existence of life and the 

D
N

A storage of inform
ation im

ply that the physics and chem
-

istry can be m
ade to w

ork if only w
e could m

ore efficiently m
a-

nipulate the com
ponents. M

olecular com
puters w

ill elim
inate 

the com
ing bottleneck in the m

iniaturisation of m
icrochips, 

but the pow
er of such m

achines m
ay also rem

ove som
e of the 

existing barriers to the evolution of artificial intelligence. This 
is a global project w

ith great uncertainties, and m
ay w

ell in-
volve ethical risks to hum

anity proportional only to the poten-
tial benefits.

Q
2. Find the annual budget of your country on nano-

technology?

 1.5.3. M
olecular A

ssem
blers

Presently m
ore nanom

aterials are synthesized by ‘top dow
n’ 

chem
ical and physical m

ethods. But D
rexler’s original vision 

w
as of the ‘bottom

-up’ approach to engineering at the nano 
scale. H

e envisaged self-replicating ‘m
olecular assem

blers’. 
Sim

ilar to recent attem
pts at creating artificial life, this ap-

proach tries to incorporate biological and evolutionary charac-
teristics such as replication, heredity, learning, adaptation 
and self-organisation. The potential future engineering of m

o-
lecular assem

blers is great cause for ethical concern, because 
of the risks of them

 running out of control by accident or ter-
rorism

. The potential applications of nanotechnology to w
ar-

fare and w
eapons of m

ass destruction are discussed in detail 
in the ‘Peace and Peacekeeping’ section. Endow

ing technolo-
gies w

ith the characteristics of life is inviting them
 to enter 
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into com
petition w

ith other form
s of life such as ecosystem

s 
and hum

an biology. N
anotechnology has been the first tech-

nology to ignite fears of an end to all carbon-based life on 
Earth, w

ith the theoretical ‘gray goo catastrophe’ in w
hich rep-

licating m
olecular assem

blers dism
antle all of the carbon 

m
olecules they com

e into contact w
ith to m

ake m
ore and 

m
ore of them

selves in an open-ended chain reaction

1.5.4. B
alancing the E

thics of N
anotechnology

As ethicists our concern is to investigate the potential benefits 
of new

 technologies…
 w

ith the risks and potential conse-
quences. Legitim

ate concerns have recently been explored, 
but the precautionary principle m

ust investigate the potential 
benefits as w

ell as the risks that nanotechnology poses. Bene-
fits for developing countries have not been clearly defined by 
the developed nations, threatening to derail the developm

ent 
of this field in low

-and m
iddle incom

e countries as w
as the 

case w
ith genetically m

odified crops. This consequence can be 
avoided by increasing public aw

areness of the risks and bene-
fits of nanotechnology and by encouraging governm

ents in the 
developing w

orld, in consultation w
ith their people, to balance 

the risks and benefits of nanotechnology for them
selves. It 

m
ust be rem

em
bered how

ever that it is very difficult to unlink 
scientific discovery from

 subsequent technological use of that 
inform

ation. Scientists and engineers should be bound by ethi-
cal considerations and codes of professional conduct (such as 
the H

ippocratic O
ath in m

edicine) w
hich deter som

e of the po-
tential negative im

pacts of their research. Barriers to the devel-
opm

ent of technology include w
hether to do the science (re-

search and developm
ent stage), w

hether to publish the infor-
m

ation (academ
ic journals and m

edia editors), and the ethics 
of engineers (design, engineering and production stages).

Som
e potential benefits:

¬ 
W

ill N
anotechnologies help in developing renew

able en-
ergy sources?

¬ 
W

ill N
anotechnology reduce hunger in the developing 

Countries?

¬ 
W

ill N
anotechnology prom

ote good health (free from
 TB, 

H
IV/AID

S etc.)?

¬ 
W

ill N
anotechnology im

prove w
ater and sanitation condi-

tions in the w
orld?

¬ 
W

ill N
anotechnology eradicate child labour?

Som
e potential consequences:

¬ 
Are there risks of accidents w

hen dealing w
ith replicating 

m
olecular assem

blers?

¬ 
W

ill nanotechnology be used in m
ilitary technologies or 

terrorist situations?

¬ 
W

ill nanotechnology cause harm
 to ecological system

s?

¬ 
W

ill nanotechnology be harm
ful w

hen breathed in?

¬ 
H

ow
 w

ill nanotechnology im
pact hum

an labour m
ar-

kets?
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Q
3. A

re you for or against huge funding for 
nanotechnology in developing countries? W

hy?

Q
4. Think that you are a nanotechnology re-

searcher. If an ordinary person com
es to you and 

asks about your w
ork w

ill you tell the facts about 
the technology or w

ill you like to convince him
 of the 

advantages of that technology?

Q
5. List the m

ajor research laboratories and scien-
tists in your country w

here nanoscience and technol-
ogy research are in progress.

G
roup or individual activity. W

rite on the advan-
tages or disadvantages of nanotechnologies, get the 
opinion of all the groups and record it. Subm

it the 
proposal draft to the concerned authorities of the 

school/college/university.

Q
6. W

hat products of nanotechnology can 
you see now

 in society?

U
niversal D

eclaration on B
ioethics and H

um
an 

R
ights (2005)

Article 20 – R
isk assessm

ent and m
anagem

ent 
Appropriate assessm

ent and adequate m
anagem

ent of risk re-
lated to m

edicine, life sciences and associated technologies 
should be prom

oted.
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PTE

R
 2

Environm
ental 

Ethics

In order to have a sustainable future, w
e need to 

prom
ote bioethical m

aturity. W
e could call the 

bioethical m
aturity of a society the ability to bal-

ance the benefits and risks of applications of tech-
nology, and the im

pact of our choices on the envi-
ronm

ent. It is also reflected in the extent to w
hich 

public view
s are incorporated into policy-m

aking 
w

hile respecting the duties of society to ensure in-
dividual's inform

ed choice. Aw
areness of con-

cerns and risks should be m
aintained, and de-

bated, for it m
ay lessen the possibility of m

isuse 
of technologies. O

ther im
portant ideals of bioeth-

ics such as autonom
y and justice need to be pro-

tected and included w
hen balancing benefits and 

risks of using the environm
ent. There are a num

-
ber of exam

ples explored in this chapter, from
 

use of cars to ecotourism
.



S
E

C
TIO

N
 O

B
JE

C
TIV

E
S

Ecology is the biological science of living relation-
ships.

This section aim
s to:

1.
Introduce ecology and how

 life is defined.

2.
Show

 how
 life is categorised and organised. 

3.
Explain living system

s, processes and 
interactions.

S
E

C
TIO

N
 1

Ecology and Life
2.1.1. E

cology - basic ingredients

Biology is the scientific study of life. Ecology is the branch of 
biology w

hich investigates living relationships - the science of 
organization and interaction betw

een different organism
s, liv-

ing system
s they inhabit and their physical environm

ents. 
There is m

uch less research into the large-scale system
s of 

ecology com
pared to the sm

all-scale system
s of m

olecular biol-
ogy. As w

e see the fragility of our w
orld, the future of life de-

pends on hum
an understanding of this subject. W

e need m
ore 

ecologists if w
e are to m

anage the m
any predictions of global 

ecological crisis.

O
f particular concern are the abundance of life and the distri-

bution of life. Three prim
ary subjects studied by ecology are:

 
1. O

rganism
s 

 
2. Interactions 

 
3. Com

m
unities 

To these traditional ar-
eas of discussion in ecol-
ogy m

ust be added a 
fourth 

m
ajor 

concern, 
since life cannot be con-
sidered in isolation from

 the im
pacts and pressures placed on 

it by relentless forces of global change, industrial technology 
and the expansion of hum

an-dom
inated ecosystem

s:

 
4. Ecological ethics

51

A
uthor: M

organ Pollard, A
ustralia



Q
1. W

hat other areas of know
ledge do you 

think are im
portant for a young ecologist to have a 

w
orking know

ledge of, beyond 'natural' ecosystem
 

interactions?

Q
2. A

re the soil, w
ater and sky parts of the ecologi-

cal com
m

unity?

                      
       !

2.1.2. E
cology - the cast of characters 

Life is defined by science to have particular characteristics: 
birth, m

etabolism
 (synthesis of energy from

 the environ-
m

ent), grow
th, replication (capacity for reproduction), heredi-

tary variation, adaptation (evolution by natural selection), in-
ner program

 (D
N

A, genetics), organic (carbon-based) chem
is-

try 
in 

an 
aqueous 

m
edium

, 
system

s 
behaviour 

(self-
organization, feedback) and com

plexity (em
ergent properties 

like consciousness). Also relevant to the future of life are sys-

tem
s w

hich display m
ost of the above characteristics and be-

haviours, having their ow
n w

ays of 'living'. These include vi-
ruses, ideas (the 'm

em
e'), hum

an institutions, technologies, 
softw

are (e.g. 'genetic' algorithm
s), and possible future devel-

opm
ents in artificial intelligence and nanotechnology. 

The classification of living organism
s into a logical hierarchy 

of groups is called taxonom
y. Biology subdivides life in the fol-

low
ing m

anner: K
ingdom

, Phylum
, Class, O

rder, Fam
ily, G

e-
nus and Species. A com

m
only used five-kingdom

 system
 is 

Anim
alia, Plantae, Fungi, Protista and M

onera (bacteria). 
Com

m
unities are assem

blages of species in the sam
e habitat. 

Species are one of the fundam
ental units of biology (along 

w
ith genes, organism

s and com
m

unities), referring to a geneti-
cally and anatom

ically distinctive groups of organism
s capa-

ble of breeding. Species are w
ritten dow

n in italics w
ith a capi-

talised genus nam
e follow

ed by the species nam
e (e.g. the hu-

m
an species is H

om
o sapiens). 

H
abitat is the hom

e or environm
ental space in w

hich an organ-
ism

 lives and grow
s. Exam

ples show
n in Table 1 are large-

scale habitats, but boundaries typically m
erge. H

abitats range 
dow

n in size to a particular forest com
m

unity, leaf, pond or 
the specific localised conditions of m

icrohabitat. Each species 
has its ecological niche, or the tactics or role to play in the 
com

m
unity as defined by its food, shelter, foraging habitat, 

m
ating season and interactions w

ith other individuals and spe-
cies. K

eystone species play key roles, linking together com
m

u-
nity and ecosystem

 structure (e.g. the dom
inant vegetation 

type of a habitat, specialised m
icro-organism

s etc.), m
aking 
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them
 essential conservation targets. An ecosystem

 is the col-
lected cast of characters, connected in a balanced perform

ance 
of netw

orked system
s, subsystem

s, processes, flow
s and cycles. 

Conservation effort is m
ost effectively directed at larger-scale 

units such as com
m

unities, habitats, ecosystem
s and vulner-

able biodiversity hotspots (Figure 1).

Biodiversity refers to the variety of life, and is studied at the 
scales of genetic diversity, species diversity and ecosystem

 di-
versity. There have been around 1.8 m

illion species so far de-
scribed, but the m

ajority of invertebrates and m
icro-organism

s 
rem

ain undiscovered. Estim
ating the total num

ber of species 
uses extrapolation from

 ecological m
odels, scaling up a w

ell 
know

n region or taxon to the global level. M
ost estim

ates range 
from

 10 to 50 m
illion, but perhaps even up to 100 m

illion spe-
cies alive on Earth. Around 13,000 new

 species are catalogued 
each year. There are so m

any kinds of insects that a young 
ecologist on a trip to the Am

azon could easily discover and 
nam

e a new
 species of beetle. The inventory of life is the m

ost 
exotic unm

apped territory rem
aining to science.

 
Q

3. W
here does the hum

an species fit into 
the above cast of characters?

Table 1: Large scale com
m

unities and habitats (also 
called ecotypes or biom

es

Polar (Arctic)::Land of the polar bear

Coniferous Forest: :N
orthern cold-tem

perate pine forest (also called bo-
real forest or taiga)

D
eciduous Forest::D

istinctly seasonal forests w
hich shed their leaves in 

w
inter

M
ontane: :H

igh-altitude (cold-adapted) m
ountain ecosystem

s

Tem
perate R

ainforest::M
id-latitude m

oist closed-canopy evergreen for-
est

Tropical R
ainforest: :W

arm
 m

oist closed forest containing Earth's great-
est biodiversity

Coral R
eefs: :Tropical coral reef containing the greatest m

arine biodiver-
sity

O
ceans: :Littoral (shallow

), neritic (continental shelf) &
 oceanic (deepw

a-
ter)

R
iparian: :R

ivers, lakes and deltas, the essential fresh w
ater habitats 

Estuarine: :Intertidal bays &
 river m

ouths essential as fish nursery-
grounds 

Sclerophyll Forest: :M
ainly hard-leaved (dry-adapted) forests such as 

Eucalyptus

Savannah::D
ry grasslands w

ith w
idely-dispersed trees, such as the Afri-

can plains

D
eserts::Arid (low

 rainfall) environm
ent w

ith little perm
anent vegeta-

tion
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Polar (Antarctic): :Land of the penguin

Figure 1: 
 B

iodiversity H
otspots (know

n forest &
 

heath habitats only)

1.3. E
cology - the action

H
ow

 do organism
s and com

m
unities change and arrange, and 

how
 have the characteristics and diversity of life changed over 

the long term
? This is the subject of evolution, and the discov-

ery by Charles D
arw

in (O
n The O

rigin of Species by M
eans of 

N
atural Selection, 1859) of a m

echanism
 by w

hich a lineage 
can adapt into greater com

plexity through a series of incre-
m

ental changes to suit its environm
ent. N

atural selection is 
the 'survival of the fittest' idea, w

here evolutionary success in 
the struggle for life goes to those replicators (e.g. genes, organ-
ism

s) best adapted to reproduce descendants in com
petition 

w
ith other living form

s. Sm
all genetic changes w

hich are adap-
tive to the environm

ent w
ill bestow

 com
petitive advantage, 

and aid the m
anoeuvre of the lineage into new

 niches.

In building up civilizations, the hum
an species has also de-

signed its institutions around m
odels of com

petition and the 
struggle for fitness (w

itness m
ajor historical activities such as 

w
arfare, econom

ics and politics). Alm
ost forgotten in all this 

com
petitive activity has been the m

ore fundam
ental interac-

tion exem
plified by ecology: nam

ely cooperation. 

Fundam
entally, the functioning of ecosystem

s is a broadly co-
operative enterprise. A base fram

ew
ork of cooperation m

ust 
underlie com

petitive surface activity; for exam
ple even ruth-

less business com
petition m

ust rely upon adherence to a coop-
erative fram

ew
ork of financial and trade regulations. M

odels 
of cooperation (e.g. open-source softw

are, m
ultilateral agree-
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m
ents) are increasingly recognised as necessary m

odels for 
the future.

Close cooperation betw
een tw

o or m
ore species is referred to 

as sym
biosis, or a sym

biotic relationship. It's called m
utual-

ism
 w

hen both species benefit from
 the association, com

m
en-

salism
 w

hen only one species gains advantage, and parasitism
 

w
hen dam

age is done to the host. Specialised cooperation in-

creases dependence of one species on the evolutionary success 
of the other. In som

e sense, the w
hole plant and anim

al king-

dom
s are in broad m

utual sym
biosis, w

ith anim
al respiration 

involving conversion of oxygen into carbon dioxide, and plant 
photosynthesis involving conversion of sunlight and carbon 
dioxide into energy and oxygen (w

hich is w
hy tropical rainfor-

ests are the 'lungs of the Earth'). Fungi and bacteria are de-
com

posers, creating life after death by recycling dead nutri-
ents into a form

 usable by plants. Another exam
ple of m

utual 
sym

biosis is plants and their pollinators, a delicate evolution-
ary dance betw

een nectar-producing flow
ers and pollen-

transporting insects. 

Q
4. 

The hum
an species is constantly inter-

acting w
ith natural ecosystem

s of the E
arth. D

oes 
hum

an activity generally seem
 to be in cooperation 

w
ith, or in com

petition w
ith nature? 

             !
                          !
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biosis

C
heck A

nsw
er

W
hat kinds of sym

biotic relationships do w
e 

have? 

A
.

Com
m

ensalism

B
.

M
utualism

C
.

Parasitism

D
.

All correct



1.4. E
cosystem

s - structure and function

Com
m

oners' law
s of ecology ('Ecology for Beginners')

 
a) everything is connected to everything else

 
b) everything m

ust go som
ew

here

 
c) nature know

s best

 
d) there's no such thing as a free lunch.

As the nam
e im

plies, an ecosystem
 is a type of com

plex sys-
tem

, the structure and function of w
hich can be described by 

system
s theory. The difference betw

een a system
 and a bundle 

of parts is that the elem
ents of a system

 are functioning to-
gether as an interconnected w

hole. At its sim
plest, a system

 is 
a w

eb or netw
ork, a m

odel highlighting the intersection points 
(nodes) and flow

 routes (links). For exam
ple, a food w

eb is a 
netw

ork flow
 diagram

 w
ith a series of links betw

een predators 
and their prey. Flow

s m
ay be one-w

ay or both w
ays along a 

link, and m
atter or energy are often transform

ed at a node. 
Analysis of how

 factors change w
ith tim

e is the study of sys-
tem

 dynam
ics. System

 dynam
ics are driven by a series of op-

erations called processes. Exam
ples of ecological processes in-

clude chem
ical transform

ation, genetic exchange and m
ass 

transfer, and actions at such m
icro-scales have im

pacts at the 
scale of organism

s and com
m

unities.

Com
plexity theory is the study of natural inform

ation patterns 
and the predictability of system

s. Just because a system
 is 

com
plex (w

hich m
eans unpredictable) doesn't im

ply that it's 

com
plicated (w

hich m
eans difficult to understand). Actually, 

one of the am
azing things about system

s is that they have com
-

m
on features and follow

 sim
ilar general rules across m

any dif-
ferent scales and levels of organisation.
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K
now

ledge of system
s and com

plexity allow
s connections be-

tw
een m

any different disciplines to becom
e apparent.

System
s are com

posed of m
any subsystem

s 'nested' hierarchi-
cally w

ithin them
. Com

plex interactions and cybernetic feed-
back (flow

s of changes w
hich are self-reinforcing or self-

regulating) in the subsystem
s result in unpredictable collec-

tive behaviours in large-scale system
s called em

ergent proper-
ties - the em

ergence, at a certain level, of new
 order and sim

-
plicity from

 a sea of com
plexity. For exam

ple, science tries to 
'explain' life as an em

ergent property of interacting m
olecular 

subsystem
s. In any case, the im

portant thing is that w
hen 

nodes or links are altered or rem
oved, a system

 m
ust find sta-

bility by rearranging itself into a new
 structure. The dilem

m
a 

for ecology is that hum
an rearrangem

ent of its parts, tow
ards 

and beyond unknow
n thresholds (breaking-points), is likely to 

cause life-threatening non-linear dynam
ics (dram

atic changes 
or phase shifts) in the stability and habitability of the entire 
global ecosystem

.

Q
5. C

om
pare and contrast any tw

o system
s of 

your choice.

A
ctivity: This sim

ple natural scene could be from
 

your local backyard or park. 

!

D
raw

 a quick sketch or netw
ork flow

 diagram
 show

-
ing hidden ecological interactions (e.g. predator-
prey relations) and cycles (e.g. energy, m

atter). 

In
vo

lve 
o

th
er 

im
p

o
rta

n
t 

n
o

d
es 

(e.g
. 

m
icro

-
organism

s, soil) beyond the existing sun, bird, liz-
ard, caterpillar, and plants (represented here by 
B

odhi leaves).  
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Sam
ple answ

er to Student A
ctivity 

Basic netw
ork diagram

 show
ing flow

s of energy and m
atter through a 

sim
ple ecosystem

 (extra m
arks for additional features; for exam

ple cy-
cles of respiratory and photosynthetic gases, or even the role of the cat-
erpillar in pollination after m

etam
orphosis).

!
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Biodiversity is genetic, taxonom
ic and ecosystem

 
variety. W

hat is the significance of species extinc-
tion?

This section aim
s to:

1.
H

ighlight the im
portance of biodiversity and 

its loss.

2.
D

iscuss extinction and past/present m
ass 

extinctions. 

S
E

C
TIO

N
 2

Biodiversity and Extinction
2.2.1. B

iodiversity.

Biodiversity is the variety and richness of life on earth, m
eas-

ured at different levels such as the diversity of genes, species, 
higher taxonom

ic groups, and ecosystem
s. G

enetic diversity 
increases reproductive fitness, allow

ing outbreeding and adap-
tation to environm

ental change. Species diversity is required 
for the effective functioning of ecological com

m
unities. Ecosys-

tem
 diversity provides habitat and the highest-level richness 

of the w
orld. In sim

ple term
s, biodiversity m

akes life m
ore in-

teresting.
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Attem
pts to resurrect extinct species (popularised by 'Jurassic 

Park') have not yet been successful. A project of the Australian 
M

useum
 to resurrect the thylacine, or Tasm

anian tiger, has re-
cently been cancelled. Another project unable yet to be com

-
pleted w

as to resurrect the m
am

m
oth from

 tissue sam
ples pre-

served in perm
afrost. M

ixing of genetic m
aterial w

ith that of a 
host egg cell does not reproduce the pure original form

. 

Cloning research and cryopreservation (preservation by freez-
ing) of D

N
A, cells, gam

etes and em
bryos in genom

e resource 
banks, despite lim

ited current applications, are potential in-
vestm

ents in the future of conservation. The first successful 
natural breeding of cloned m

ale and cloned fem
ale Am

erican 
w

ildcats w
as reported in August 2005, w

hich offers proof of 
principle for efforts to clone extinct species. It w

ill need to be 
tested over further generations how

ever.

Seed banks and captive breeding program
m

es in zoos are also 
very im

portant for endangered species. H
ow

ever, technologi-
cal breeding m

ethods m
ust not also breed com

placency. After 
all, it w

ill be technically im
possible to replicate or replace the 

m
ost im

portant unit of biodiversity - viable w
hole ecosystem

s.

Q
1. 

D
iscuss differences betw

een prevention 
and cure. C

an extinction be ‘cured’?

U
niversal D

eclaration on B
ioethics and H

um
an 

R
ights (2005)

Article 17 – Protection of the environm
ent, the biosphere and 

biodiversity
D

ue regard is to be given to the interconnection betw
een hu-

m
an beings and other form

s of life, to the im
portance of appro-

priate access and utilization of biological and genetic re-
sources, to respect for traditional know

ledge and to the role of 
hum

an beings in the protection of the environm
ent, the bio-

sphere and biodiversity.

Q
2. 

H
o

w
 

a
r

e 
seed 

ban
ks 

useful 
for 

conservation 
and 

agri-
culture? 

2.2.2. B
iodiversity - the 

dram
a

Extinction is the death, and 
loss for ever from

 the Earth, of a genetic lineage of a species. 
Extinction can be view

ed as a tragedy, although it has hap-
pened throughout biological history. Even from

 a purely hu-
m

an centered view
, ignoring any intrinsic m

oral value of life, 
extinction m

eans w
e lose essential ecosystem

 support serv-
ices, potential new

 inform
ation, ideas, patterns, processes, 

foods, chem
icals, products and m

ay im
pact on other eco-

nom
ic, aesthetic and spiritual values.
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Threatened species are those at risk of extinction, indicated by 
rapid decline of population, lim

ited extent of occurrence, m
od-

els of ecological disturbance or fluctuation, projected habitat 
loss or fragm

entation, and/or low
 absolute num

ber of rem
ain-

ing individuals. Along the descending journey, threatened spe-
cies pass through the categories of 'vulnerable', 'endangered', 
'critically endangered' and 'extinct in the w

ild'. A 'ghost spe-
cies' is a non-viable population, or the ‘living dead’ w

ith negli-
gible chance of escaping extinction.

W
hat happens to an ecosystem

 w
hen som

e of its inhabitants 
go extinct? Feedback interactions occur, and the fluctuations 
of the adjusting system

 put further species at risk. If a key-
stone species is affected, the repercussions m

ay include rapid 
and dram

atic unravelling of the w
hole com

m
unity. As a w

ell-

know
n exam

ple, hunting of the north-eastern Pacific sea-otter 
for its fur allow

ed its sea-urchin prey to grow
 to excessive 

population size, resulting in the decline of beautiful kelp for-
ests in favour of an exposed-seabed com

m
unity w

ith reduced 
biota. Sim

ilarly, if a seem
ingly-successful population expands 

beyond the lim
its of its food or resource-base, loss of equilib-

rium
 and catastrophic population decline typically follow

, un-
leashing the 'Four H

orsem
en': conflict, fam

ine, pestilence and 
death. 

R
isk factors w

hich m
ake a group m

ore susceptible to extinc-
tion include som

e of the follow
ing characteristics: sm

all popu-
lation size (rarity is the predom

inant risk factor), narrow
 geo-

graphic distribution, niche or habitat specificity, large body 
size, sym

biotic dependence on other species (e.g. for pollina-
tion), narrow

 diet, low
 dispersal ability, slow

 reproduction, 
m

orphological ornateness, susceptibility to stress, and steno-
typy (or specialised lifestyle w

ith lim
ited adaptability). Bad 

luck can perhaps also be m
entioned, as there seem

s to be a 
random

 com
ponent to the fossil record of m

ass extinctions. 
Furtherm

ore, w
eird and w

onderful adaptations, seem
ingly 

beneficial over the short term
, such as over-reliance on sym

-
biosis or strange features resulting from

 evolutionary arm
s 

races, m
ay in fact be detrim

ental to survival over the longer 
term

, leading unw
itting species dow

n a potentially dead-end 
path know

n as an evolutionary cul-de-sac.
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Q
3. 

Is it possible that the hum
an species is 

in an evolutionary cul-de-sac (dead end street)? 
W

hich 
behaviours, 

seem
ingly 

adaptive 
over 

the 
short term

, m
ay be disadvantageous to our survival 

over the longer term
? 

                                      !

2.2.3. E
xtinction

Five m
ass extinction events of the geological record are 

flagged and graphed by loss of w
hole fam

ilies in Figure 2. The 
big five should act as w

arnings. They m
arked the end of the O

r-
dovician, D

evonian, Perm
ian, Triassic and Cretaceous (extinc-

tion of the dinosaurs) geological periods, and seem
 to have 

been caused at different tim
es by com

binations of clim
ate 

change, com
et or m

eteorite im
pact, super-volcanism

, m
arine 
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regression and/or broad ecological restructuring or collapse. 
A case in point is death by suffocation, such as w

hen the evolu-
tionary blossom

ing of photosynthesis created a (then) toxic 
oxygen-rich atm

osphere, or during the Perm
ian extinction 

w
ith up to fifty percent less oxygen postulated for a tem

porary 
period. M

ass extinctions m
ay occur over m

illions of years, or 
m

ay take only a few
 decades depending on w

hether the cause 
is gradual (uniform

itarianism
) or suddenly nonlinear (catas-

trophism
). R

esearchers have differing opinions on the causes 
and history of extinction as interpreted from

 the fossil record. 
D

espite vigorous debate about the past, m
ost experts in evolu-

tion or ecology display uncanny agreem
ent about the present. 

As an exam
ple in the follow

ing quote, from
 w

ithin a m
inority 

view
 - uniform

itarian argum
ent - for gradual change during 

past eras, w
e nevertheless see em

erge the m
ajority-view

 w
hich 

is w
arning of catastrophism

 for the present era.

"Although the fossil evidence does not support the concept of 
historical m

ass extinctions or m
ass killings, there is a cata-

strophic extinction event occurring in contem
porary tim

e. R
a-

ven (1990) has estim
ated that, by the first quarter of the 21st 

century, the w
orld w

ill have lost 2 m
illion out of a m

inim
al 

w
orld total of 10 m

illion anim
al species and about 65,000 

out of 300,000 species of vascular plants. These losses, due 
to habitat destruction by hum

ans, are occurring w
ith a rapid-

ity that is unprecedented in Phanerozoic tim
e. H

istoric extinc-
tion episodes w

ere so gradual that m
any lineages w

ere able 
to accom

m
odate in an evolutionary and ecological sense. The 

tem
po of the current extinctions precludes any such adjust-

m
ents."  

John Briggs (1994) 'M
ass Extinctions: Fact or Fallacy?' p.235-6 

Q
5. 

E
veryone dies. B

ut can H
om

o sapiens, 
the hum

an species, go extinct? H
ow

 likely do you 
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R
isk factors for extinction

C
heck A

nsw
er

W
hich are risk factors for extinction?  

A
.

Sm
all population size

B
.

N
arrow

 niche and diet

C
.

Slow
 reproduction

D
.

All of the above



think it m
ight be over short, m

edium
 and long tim

e-
scales? W

hat are the alternatives to extinction?

Com
m

unities have developed in nature.

G
allery: H

ow
 do hum

an beings live in nature?
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S
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B
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C
TIV

E
S

This section aim
s to introduce concepts of ecocen-

trism
 and stew

ardship, and to encourage aw
are-

ness of ecological ethics. 

S
E

C
TIO

N
 3

Ecological Ethics
2.3.1. Points of V

iew
                 

Ecological ethics has typically been subsum
ed by anthropocen-

tric (hum
an-centred) and individual-centric concerns (for ex-

am
ple, the focus on individual m

oral choice and autonom
y in 

recent ethics). A biocentric view
point is the view

 from
 an indi-

vidual living organism
, like a tree or a dog.  Ecocentrism

 is to 
view

 a problem
 from

 the perspective of a w
hole ecosystem

, 
and it com

es from
 an aw

areness that w
e are only part of a 

larger system
. 
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Ecological ethics education can be m
ade even m

ore effective 
w

ith understanding of actions played out at the system
s level 

and group level. Concepts of collective w
isdom

 and hum
an m

a-
turity as a species are im

portant here. H
om

o sapiens is a 
young and new

 species, having been around for less than 
200,000 years or so. Ethical choices and consequences ought 
to be assessed on the scale of large groups, at the system

s 
level, over the long term

, to non-hum
an as w

ell as to hum
an 

life and w
ellbeing.

Q
1. C

an you think of occasions w
hen you view

 
ethical questions ecocentrically?

U
niversal D

eclaration on B
ioethics and H

um
an 

R
ights (2005)

Article 3 – H
um

an dignity and hum
an rights 

1. 
H

um
an dignity, hum

an rights and fundam
ental free-

dom
s are to be fully respected. 

2. 
The interests and w

elfare of the individual should have 
priority over the sole interest of science or society.
U

niversal D
eclaration on B

ioethics and H
um

an 
R

ights (2005)
Article 3 – H

um
an dignity and hum

an rights 
1. 

H
um

an dignity, hum
an rights and fundam

ental free-
dom

s are to be fully respected. 
2. 

The interests and w
elfare of the individual should have 

priority over the sole interest of science or society.

2.3.2. The G
aia H

ypothesis

Alm
ost the largest relevant system

 and scale is the planet as a 
w

hole, also know
n as G

aia, nam
ed after the G

reek m
other god-

dess of the Earth. Jam
es Lovelock's hypothesis, proposed in 

G
aia - A N

ew
 Look at Life on Earth (1979), view

s the planet as 
a living super-organism

. As w
ell as life adapting to its environ-

m
ental conditions, it proposes that the hom

eostatic (or bal-
anced and self-organising) planet, the sum

 of all its living in-
teractions, in turn acts to optim

ise surface conditions for the 
m

aintenance of life. 

Q
2. D

o you think our planet as a w
hole can be 

classified as one living organism
?

2.3.3. Stew
ardship      

H
um

ans are not the only anim
als to feel em

otions and pain 
(dam

aged ecosystem
s in fact exhibit w

idespread anim
al suffer-

ing), but our species has exhibited conscience and intelli-
gence. W

e invented tools and civilisations, and derived m
an-

agem
ent and ethical system

s beyond w
hat w

e know
 are the ca-

pabilities of other know
n form

s of life. W
ith such pow

er also 
com

es responsibility. In this case our responsibility is stew
ard-

ship, or the protective guardianship of Spaceship Earth and its 
living system

s. Should w
e be technocentric, placing trust in fu-

ture technology to save us from
 the m

ess w
e m

ake of the 
Earth, or should w

e be ecocentric and rem
ain w

ithin know
n 
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lim
its and principles of ecology w

ith adequate precaution, pre-
vention and preservation of critical life-support processes?

W
e are probably not alone across the m

yriad galaxies, just as 
w

e no longer think w
e're at the centre of the solar system

 or 
universe. There’s a theory w

hich says that lack of verifiable 
contact 

w
ith 

extraterrestrials 
is 

because 
'intelligent' 

life 

quickly tends to destroy itself w
ith its ow

n technology! Instead 
of such a gloom

y prognosis, taking a different path w
e could 

yet add to G
aia's definitional features of life - like providing

                
!

replication and heredity through 'terraform
ing', the potential 

future technology of seeding other planets. This w
ould of 

course open up a w
hole new

 ethical debate, but w
ill w

e be 
around long enough for our technology to progress that far? 
W

e can be, but only if w
e choose soon, and utilise the scien-

tific and ecological m
anagem

ent tools of the subject know
n as 

environm
ental science. 

Sustainable living involves not just efficient agriculture, but 
also m

inim
izing our energy use and pollution. The type of re-

search that is required for a transition to a lasting earth is of 
three broad types.  O

ne is the use of science to discover the 
w

orkings of nature, such as elem
ental cycles, and developing 

technology for energy and resource conservation.  Another is 
econom

ic system
s that are consistent w

ith sustainable living. 
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W
e need a fresh approach to add to the battle of protecting 

the environm
ent.  In the long term

 the m
ost im

portant ap-
proach is a lasting change of hum

an attitudes to those that are 
com

patible w
ith sustainable life.  W

e need lifestyle change.  
W

e cannot isolate any environm
ental problem

 from
 the w

hole 
crisis of m

odern life.  The environm
ent is influenced m

ainly 
by hum

an behaviour, national and international developm
ent, 

econom
ics and politics.

Q
3. C

onsider the table on the follow
ing page and 

consider w
here your com

m
unity is in the evolution 

of ecological ethics? D
o you think there are som

e dif-

ferences in the evolution of these concepts in differ-
ent cultures?     

68
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oral decision-m
aking

C
heck A

nsw
er

W
hat view

point do you m
ost often use for 

decision m
aking?

A
.

Anthropocentrism

B
.

Biocentrism

C
.

Ecocentrism

D
.

Cosm
ocentrism



!
!
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B
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C
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E
S

Environm
ent includes both natural and hum

an sys-
tem

s.

This section aim
s to:

1.
Survey the w

ide range of environm
ental 

problem
s.

2.
Introduce a basic understanding of 
environm

ent, science, m
easurem

ent and 
m

odels.

3.
D

em
onstrate environm

ental science and 
m

anagem
ent tools, techniques and solutions.

 

S
E

C
TIO

N
 4

Environm
ental Science

* 
W

orld Scientists' W
arning to H

um
anity from

 the U
nion 

of Concerned Scientists  (signed by 1600 leading scientists 
from

 71 nations, 1992): 

"H
um

an beings and the natural w
orld are on a collision 

course... N
o m

ore than one or a few
 decades rem

ain before 
the chance to avert the threats w

e now
 confront w

ill be lost 
and the prospects for hum

anity im
m

easurably dim
inished. 

W
AR

N
IN

G
: W

e the undersigned, senior m
em

bers of the 
w

orld’s scientific com
m

unity, hereby w
arn all hum

anity of 
w

hat lies ahead. A great change in our stew
ardship of the 

Earth and life on it is required, if vast hum
an m

isery is to be 
avoided and our global hom

e on this planet is not to be irre-
trievably m

utilated." 
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                                      !

 2.4.1. E
nvironm

ental Problem
s

M
uch attention has been focused in previous decades on prob-

lem
s of the environm

ent, hum
an nature and hum

an govern-
ance…

 but the current century is alm
ost certainly the m

ost haz-
ardous that hum

ans have ever entered, and m
ay be our last un-

less w
e can shift the attention of our leaders and the global 

pow
er they w

ield tow
ards the solutions - and act on them

! Spe-
cific problem

s m
ust be identified and understood, but squish-

ing m
any into Table 1 m

akes extra room
 to identify m

ore tools 
and techniques from

 am
ong the solutions.

Q
1. W

hat do you think are the m
ost ur-

gent environm
ental problem

s in the w
orld today, 

and w
hat are their m

ain causes? 

2.4.2. E
nvironm

ental Science

Environm
ental Science is the study and im

plem
entation of sys-

tem
s, m

ethods and tools for predicting, analysing, solving and 
preventing large-scale ecological and social problem

s.

W
ar:An industrialised form

 of violent m
ass organised acquisi-

tion of pow
er

Conflict:Land, m
oney &

 resources the real reason (religion/
culture often just an excuse)

Poverty:Inequality causes conflict, suffering, environm
ental &

 
psychological dam

age

G
reed:Lust for kinds of pow

er, such as m
oney, tends to cor-

rupt m
oral concerns

O
ver-Population:First 200,000 years to 0CE: 0.2 billion; 

1850 1 bill; 1960 3 bill; 1999 6 billion

O
ver-Production:Econom

ic system
 geared to constant grow

th, 
ready to supply any dem

and 

O
ver-Consum

ption:Cultural system
 constantly encouraging 

desire, consum
erism

 &
 m

aterialism

O
ver-D

evelopm
ent:W

ealthy nations w
asting lim

ited resources 
at the expense of poor nations 

H
abitat D

estruction:Land-clearing for agriculture, grazing, for-
estry, m

ining, urban spraw
l etc 

H
abitat D

egradation:D
ecline in ecological function, integrity, 

fertility, biodiversity, aesthetics etc 
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Fragm
entation:Isolated fragm

ents of habitat becom
e ecologi-

cally disconnected &
 vulnerable  

Ecosystem
 Collapse:D

ram
atic restructuring of com

m
unities 

due to key extinctions or changes

D
eforestation:Clearing or burning of forests &

 rainforest for 
tim

ber or other land-use   

D
esertification:Previously productive land becom

ing infertile, 
arid or saline (salty)

R
iver D

ecline:Turbidity (m
uddiness), eutrophication (algal 

bloom
s), eco-disruption (dam

s)

O
verfishing:M

ost fisheries have been show
n to be harvested 

beyond sustainable lim
its

Pollution:Pesticides, fertilisers, sew
age, petrochem

ical sm
og, 

acid rain, landfill w
astes

Clim
ate Change:G

lobal w
arm

ing, G
reenhouse Effect, El N

ino, 
rising tem

perature &
 sea levels

O
zone D

epletion:Loss of the atm
ospheric layer w

hich protects 
life from

 harm
ful U

V radiation

Coral Bleaching:Im
pending large-scale death of the second 

m
ost biodiverse ecosystem

Pest Species:N
atives displaced by introduced species (preda-

tion, w
eeds, hybridisation etc) 

D
isease Epidem

ics:Evolution of new
 diseases, epidem

ics (ex-
tensive), pandem

ics (global)

Food Supply:Preventable hunger/disease kills about 40 m
il-

lion people/year (~100,000/day!) 

W
ater 

Supply:Fresh 
w

ater 
crises, 

w
aterborne 

disease, 
drought, diversion from

 ecosystem
s 

N
uclear Legacy:N

uclear w
aste rem

ains toxic thousands of 
years longer than storage m

ethods

R
esource D

ecline:N
on-renew

able depletion, slow
 transfer to 

renew
able resources &

 energy

Loss of Biodiversity:Ecosystem
s, habitats, species and local 

populations lost to extinction 

Extinction:Conservative estim
ate (W

ilson) of 74 species lost 
forever each new

 m
orning

Apathy:I don’t w
ant to know

 either. D
on’t care.

Ignorance:The unknow
n &

 uncertain. W
hat you don’t know

 
can’t hurt you…

 or can it? 

U
nhappiness:U

nrealistic expectations, rising rates of depres-
sion, anxiety &

 youth suicide

U
nease:Trying to be 'norm

al' in a prevailing clim
ate of fear 

and paradox

E
nvironm

ent is …

a) influences and conditions external to the genes;

b) the physical surroundings of a living organism
;

c) natural ecosystem
s w

hich surround hum
ans;
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d)the total biophysical w
orld including hum

ans and our sys-
tem

s;

e) the total biophysical w
orld and its connected sphere of 

know
ledge and inform

ation; all of the above, including em
o-

tion, behaviour, culture and consciousness of life.

             
!

Q
2. W

hich of the above definitions of 'E
nvi-

ronm
ent' do you think is m

ost useful?

Are there benefits to looking at the answ
er in different w

ays? 

Science is a rational m
ethod for discovering w

hether the be-
haviour of the w

orld conform
s to certain theoretical ideas. The 

scientific m
ethod begins w

ith a theory or hypothesis, w
hich 

proposes som
e solution to a specific question or problem

, and 
then uses logical analysis and system

atic m
easurem

ent to find 
evidence in the form

 of data to either falsify or help support  
the hypothesis. The experim

ent is a series of controlled obser-
vations w

hich can be quantified and replicated. Further scien-

tific principles include objectivity (a value-neutral position), 
reductionism

 (analysis of the parts), sim
plicity (elegance), par-

sim
ony (m

inim
ised assum

ptions), quantification (statistical 
m

easurem
ent), testability, predictive and explanatory pow

er, 
logical consistency, and (usually) general agreem

ent w
ith exist-

ing 
know

l-
edge. Even 

after 
all 

th
is, 

an 
exp

o
sed 

n
ew

 
th

e-
ory 

m
ust 

still 
sur-

vive 
criti-

cal inspec-

tion of its m
ethods, results and assum

ptions - by a scientific 
com

m
unity pervasively in a sceptical and analytical m

ood. 

Ideas that are open to all these tests and survive them
 are 

m
ore likely to be true.
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Q
3. 

Should scientific inform
ation be the m

a-
jor driver of environm

ental decisions over com
pet-

ing short-term
 political or econom

ic objectives?

2.4.3. E
nvironm

ental Science Solutions: tools and 
techniques

Tools and Techniques #1:  M
easurem

ent Statistics ensure 
that data are quantified for interpretation, a fundam

ental re-
quirem

ent of science. D
ata by them

selves (num
bers, raw

 
facts) are m

eaningless until they can be organised into infor-
m

ation (patterns, statistics) w
hich can be graphed and ana-

lysed. Statistics m
ay be either descriptive or inferential (infer-

ence is the assum
ption that m

easures of a sam
ple set can be 

extrapolated to the w
hole set). Precision is how

 closely the 
m

easurem
ent is m

ade, and accuracy refers to how
 correctly it 

is m
ade. Exam

ples of basic descriptive statistics are m
easures 

of central tendency (estim
ating the m

iddle of data) including 
m

ean (average), m
edian and m

ode, and m
easures of disper-

sion (estim
ating the spread of data) including variance, stan-

dard error, standard deviation and range. D
on’t w

orry, so long 
as you know

 the basic statistical principles of w
hat you’re try-

ing to find in data and how
 the data are arranged, a com

puter 
can do the hard m

aths for you!

Tools and Techniques #2:  M
odels are sim

plified representa-
tions of the real-w

orld system
s of the environm

ent. They 

m
ake things clearer by cutting aw

ay the non-relevant parts to 
better illustrate fundam

ental structures, functions, processes 
and connections. These things are represented by specific 
icons representing inputs, outputs, m

aterial flow
s, options, de-

cisions etc. A m
ap is a m

odel of the landscape, a graph is a sci-
entific m

odel, and an engineer’s blueprint is a technological 
m

odel. M
odels are pow

erful tools and can be used to describe, 
explain, predict, prescribe or evaluate. The problem

 to w
atch 

out for w
ith m

odels is in the assum
ptions needed to reduce 

their com
plexity, w

here im
portant parts can be left out – for 

exam
ple econom

ic m
odels w

hich don’t include environm
ental 

im
pacts. 

M
any 

of the tools and 
techniques 

on 
follow

ing pages 
are 

typ
es 

of 
m

odel.   

Tools and Tech-
niques #3:  In-
d

icato
rs 

are 
the broadly rep-
resentative and 
ea

sily 
m

o
n

i-
tored m

easures 
of 

the 
environ-

m
ent used to im

-
ply additional inform

ation about the system
 as a w

hole. For 
exam

ple, the abundance of an indicator species can be m
eas-
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ured as a signal of the health of the w
hole ecosystem

. A variety 
of environm

ental indicators should be used to plot com
pari-

sons betw
een locations and across tim

e, including physical, 
chem

ical, biological, social and econom
ic indicators. 

Tools and Techniques #4:  Index refers to a m
easure m

ade 
from

 the com
bination of m

any different variables, creating a 
m

uch broader type of indicator. For exam
ple, the U

nited N
a-

tions D
evelopm

ent Program
m

e publishes indications of the 
progress of nations called the “H

um
an Freedom

 Index” and 
the “H

um
an D

evelopm
ent Index”.

Q
4.  H

ow
 do data, inform

ation, theory and 
know

ledge differ from
 each other? H

ow
 do w

e differ-
entiate facts from

 opinions.

Tools and Techniques #5:  Problem
-solving m

odels (e.g. 
Figure 1b) identify stages in the process of defining, analysing 
and solving a specific problem

. You m
ust identify the goal or 

desired objective, identify obstacles to progress tow
ards the 

objective, form
ulate options or alternative courses of action, 

choose betw
een them

, and plan actions to im
plem

ent the deci-
sion. 

Tools and Techniques #6:  D
ecision-M

aking m
odels (e.g. 

Figure 1a) are part of the problem
-solving process and help 

you to decide betw
een a num

ber of alternative courses of ac-
tion (including the “no action” option). Sim

ple decisions w
ith 

a single goal can be dealt w
ith using a ‘decision tree’ w

hich 
identifies stages of the process and the risks associated w

ith 
different options. H

arder decisions m
ay require ‘m

ulti-criteria 
decision analysis’. The process of m

aking a decision usually re-
quires optim

isation, or calculating the overall best and safest 
(optim

al) alternative.

Tools and Techniques #7:  E
xpert System

s are decision sup-
port softw

are w
hich m

im
ics the reasoning of a hum

an expert. 
They consist of a set of logical rules about system

s behaviour, 
com

bined w
ith the input of expertise from

 a particular do-
m

ain of know
ledge. Expert system

s are a practical application 
of artificial intelligence.

Tools and Techniques #8: E
nvironm

ental Im
pact A

ssess-
m

ent (E
IA

) is a system
atic process to assess the conse-

quences of any m
ajor infrastructure developm

ent. First devel-
oped in the 1970s by the U

S G
eological Survey (see Leopold 

m
atrix, Figure 1a), it has becom

e w
idely used and com

pulsory 
by regulation in m

any countries. An EIA typically includes an 
initial scoping study to identify boundaries of concern, descrip-
tions of the proposed developm

ent, predictions of the m
agni-

tude and im
portance of probable environm

ental im
pacts, com

-
parison of alternatives, and suggested m

itigation m
easures. 

Public consultation is required throughout the process, and 
the final report is called an Environm

ental Im
pact Statem

ent 
(EIS) w

hich m
ust include a non-technical sum

m
ary and rec-

om
m

endations. Environm
ental m

onitoring is im
portant, be-

forehand to know
 the environm

ental baseline, and afterw
ards 

to audit outcom
es and inform

 future EIA.  
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Tools and Techniques #9: 
 Social Im

pact A
ssessm

ent 
(SIA

) is a system
atic process along the sam

e lines as Environ-
m

ental Im
pact Assessm

ent, but focusing on the consequences 
to society, culture, com

m
unity and w

ellbeing.

Tools and Techniques #10:  Strategic E
nvironm

ental A
s-

sessm
ent (SE

A
) also uses sim

ilar principles to Environm
en-

tal Im
pact Assessm

ent, but focusing on alternative policies, 
plans or program

m
es at an earlier, m

ore strategic phase of de-
velopm

ent.

Tools and Techniques #11: Life-cycle A
ssessm

ent (LC
A

) 
analyses m

aterial and energy flow
s by follow

ing the com
plete 

lifecycle of a product through the processes of resource extrac-
tion, transport, m

anufacturing, m
arketing, consum

ption and 
disposal.

Tools and Techniques #12: Pressure / State / R
esponse 

M
odels follow

 the causal relationship from
 pressures on the 

environm
ent (e.g. econom

ic dem
ands, energy use, fisheries, 

industrial developm
ents), through the state or condition of 

the environm
ent (e.g. im

pacts upon atm
osphere, w

ater, biodi-
versity, ecology, heritage and hum

an settlem
ents), to the re-

sponses (institutional, legislative and econom
ic instrum

ents, 
environm

ental m
anagem

ent practices etc.). Pressure/State/
R

esponse m
odels are required for O

ECD
 m

em
ber countries to 

inform
 national State of the Environm

ent (SoE) reporting.

Tools and Techniques #13: B
efore/A

fter C
ontrol/Im

pact 
(B

A
C

I) Studies are used for definitive experim
ental proof 

beyond reasonable doubt that an environm
ental im

pact has 
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Figure 
1: 

H
istorical 

M
odels 

of 
D

ecision-M
aking 

and 
Problem

-Solving Processes

a) Sm
all sam

ple of original Leopold M
atrix used for Environm

en-
tal Im

pact Assessm
ent; proposed actions w

hich m
ay cause im

-
pact tabulated against existing characteristics of the environ-
m

ent. (U
S G

eological Survey 1971) 

b) (overlaid) Jackson, K
eith F. (1975) The Art of Problem

 Solving



occurred as the result of som
e sort of developm

ent. M
onitor-

ing of the site both before and after the developm
ent process 

identifies the im
pacts, and sim

ultaneous m
onitoring of one or 

m
ore closely sim

ilar non-im
pacted control sites dem

onstrates 
that the resulting changes only occurred at the developed site. 

Tools and Techniques #14:  G
eographic Inform

ation Sys-
tem

s (G
IS) are the use of com

puterised overlay m
aps, often 

from
 satellite rem

ote sensing, to com
bine social and/or envi-

ronm
ental data sets. The resulting com

posite m
aps are useful 

to find new
 patterns of inform

ation and optim
ise strategic 

decision-m
aking.

                                !

Tools and Techniques #15: R
isk A

ssessm
ent is a system

atic 
m

ethod for estim
ating and analysing the probability, potential 

frequency, range, severity and social acceptability of hazards 
and other adverse consequences.

Tools and Techniques #16:  C
ost-B

enefit A
nalysis (often 

called benefit-cost analysis in the U
S) is system

atic as-

sessm
ent of the advantages/benefits and disadvantages/costs 

of any decision, so as to obtain the greatest net social benefit 
(i.e. benefits m

inus costs significantly greater than zero). Prob-
lem

s w
ith cost-benefit analysis arise w

hen it (too com
m

only) 
ignores non-m

onetary values, and secondly w
hen it only m

eas-
ures benefits to a particular sm

all group (e.g. corporate share-
holders) rather than true social and ecological benefits.

Tools and Techniques #17:  System
s A

nalysis is the use of 
inform

ation technology to discover the nature and require-
m

ents of system
s. System

s engineering is the creation of new
 

arrangem
ents. Today typically used in softw

are design and 
business m

anagem
ent, system

s analysis should also play an 
increased role in the environm

ental sciences.

Tools and Techniques #18: Softw
are E

ngineering and new
 

Internet architectures, w
hich can be based around environ-

m
ental or dem

ocratic principles, have the potential to m
ake a 

significant im
pact on hum

an activity and the inform
ation-

gathering practices of future researchers from
 anyw

here in the 
w

orld. 

Tools and Techniques #19:  B
est Practice refers to know

ing 
about and using current advances in environm

ental m
anage-

m
ent or technology, and incorporation of “Best Available In-

form
ation”. R

egulatory approaches are called in the U
S “Best 

Available Control Technology”, and in the U
K

 “Best Practica-
ble M

eans” or “Best Available Technology N
ot Entailing Exces-

sive Cost”.
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Tools and Techniques #20: Principles of B
ioethics and 

Sustainability should be the central guidelines and objec-
tives for any new

 m
odels or m

anagem
ent tools you m

ay create 
if you perhaps decide to choose a career in environm

ental sci-
ence or in environm

ental econom
ics. 

A
ctivity: U

se the basic principles of decision-m
aking used in 

E
IA

 (sim
ilar to Figure 1a) to solve your ow

n problem
 in any 

area of interest (e.g. som
e m

ajor life decision).

 !

1) list alternative courses of action (options) as colum
ns (e.g. career 

choices). 

2) list aspects of w
ellbeing (elem

ents) as row
s (e.g. health and happi-

ness of self and others).

3) estim
ate the im

portance of each elem
ent from

 0 (not im
portant) 

to 10 (m
ost im

portant) [x, y and z in figure].

4) in the upper-left corner of each intersecting square of the m
atrix, 

estim
ate the m

agnitude of  im
pact (of each option on each elem

ent) 
betw

een -10 (w
orst negative im

pact) and +10 (best positive im
pact) 

[a, b and c in figure].

5), m
ultiply each im

portance estim
ate by the m

agnitude estim
ate and 

enter these scores into the low
er-right corner of each square [xa, yb 

and zc in figure].  

6) Add up these low
er-right scores to determ

ine the total for each op-
tion. W

hich option does the m
atrix say is best? 

7) D
oes the answ

er 'feel right' according to your original instincts?

78



S
E

C
TIO

N
 O

B
JE

C
TIV

E
S

Econom
ics is the m

easurem
ent of w

ealth and w
ell-

being.

This section aim
s to:

1.
Prioritise environm

ental problem
s and their 

causes.

2.
Illustrate links betw

een econom
ics and 

ecology.

3.
D

escribe ecological lim
its and social justice. 

4.
Characterise com

ponents of w
ellbeing.

5.
D

iscuss the ethics of environm
ental econom

ics. 

S
E

C
TIO

N
 5

Environm
ental Econom

ics

2.5.1. The B
ig Problem

.

W
e currently seem

 to be experiencing a hum
an-driven m

ass ex-
tinction event. H

um
an activity has now

 reached a level of collec-
tive im

pact often m
atching or exceeding that of som

e natural 
global biogeographical processes w

hich shape and organise eco-
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system
s and their critical ecological life-support services. 

M
any of the system

s w
e have created (for exam

ple econom
ic, 

political or institutional system
s), once-rem

oved from
 individ-

ual hum
an control, are having a devastating im

pact upon the 
global abundance and distribution of life. H

abitat destruction, 
ecosystem

 
fragm

entation, 
introduced 

species, 
pollution, 

global w
arm

ing…
 and at the sam

e tim
e squandering scarce re-

sources on w
eapons of w

ar (destruction) and dubious enter-
tainm

ents (distraction). This is a source of depression for per-
m

anent loss of biodiversity, and a cause for anxiety over our 
hum

an future. Ecosystem
s and biodiversity function like or-

gans of the global body to m
aintain stable planetary condi-

tions for life. U
sually taken for granted, ecosystem

 services are 
provided free by ecosystem

s, but end up costing heavily in life 
and m

oney if dam
aged. As extinction progressively degrades 

or destroys links and nodes of ecological system
s, critical 

thresholds m
ay be reached w

hereby large-scale properties of 
the global system

 m
ay sw

itch to a different and unfavourable 
stable state. It's not guaranteed that the m

ajority of hum
ans 

w
ill be able to adapt to unexpected non-linear dynam

ics in 
large-scale system

s upon w
hich w

e depend.  

It seem
s pertinent to address the question of m

ajor causes as 
soon as possible. By its ow

n definition, priority of objectives is 
of the utm

ost im
portance in hum

an activity.

                     
!

H
istorically, im

m
ediate reasons (proxim

ate causes) of w
ide-

spread extinctions include:

Proxim
ate cause #1: m

ost im
portantly, habitat destruction, 

such as the clearing of land to m
ake w

ay for hum
an dom

i-
nated environm

ents, particularly agriculture or grazing, or as 
a result of large dam

s, logging operations, settlem
ents etc. 

Proxim
ate cause #2: habitat fragm

entation into isolated seg-
m

ents or habitat 'islands' vulnerable to edge effects, and pre-
venting genetic exchange and m

igration, for exam
ple the m

i-
gration of ecosystem

s tow
ards the poles to adapt to global 

w
arm

ing.

Proxim
ate cause #3: introduced species w

hich displace native 
species. For exam

ple, m
uch of Australia's high extinction rate 

has been caused by introduced species out-com
peting (e.g. 

rabbits), preying upon (e.g. foxes), poisoning (e.g. cane toads), 
or replacing (e.g. crops, sheep, cattle) the existing native spe-
cies or their habitats.  
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Proxim
ate cause #4: over-fishing / hunting / harvesting, al-

though it’s theoretically possible to m
anage these at sustain-

able levels since they harvest renew
able resources.

A new
s flash for the 'big problem

' m
ight sound som

ething 
like: "M

ass extinction by habitat destruction threat-
ens hum

an survival"

                    !
There m

ust be underlying reasons behind the im
m

ediate prob-
lem

s so far identified. In m
odern tim

es the fundam
ental un-

derlying 
reasons 

(ultim
ate 

causes) include: 

U
ltim

ate cause #1: O
verpopula-

tion. W
hen w

ere your grandpar-
ents born? N

ot very long ago in 
the 200,000-year history of hu-
m

an evolution. Yet as recently as 

1960 the hum
an population had only just reached 3 billion. 

Since then, w
ith an expansion of exponential proportions, it 

suddenly rose to w
ell over 6 billion (Figure 1), possibly to dou-

ble again over the current century before it is expected to stabi-
lise. Potential costs to the Earth’s ecology and the resulting fu-
ture hum

an conflict are unknow
n. Also uncertain is w

hether 
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C
heck A

nsw
er

Q
uestion 1 of 2

W
hat happens w

hen a population out-
grow

s its habitat or resources?

A
.

It starves

B
.

It fights a w
ar to take resources from

 
others

C
.

N
atural selection to evolve to a new

 
species

D
.

All the above m
ighthappen



future technology can protect hum
ans from

 the fate typical of 
other species w

hose populations outgrow
 their resource-base. 

Fortunately how
ever, hum

an fertility rates have been slow
ing, 

especially in developed econom
ies w

here children often cost 
m

ore than they contribute. Better access to w
om

en's rights, 
education, contraception, and fam

ily planning are very im
por-

tant especially in developing nations.

2.5.2. E
nvironm

ental E
conom

ics 

Further fundam
ental or ultim

ate causes are econom
ic factors, 

resulting from
 m

odels and system
s w

e created and have at-
tem

pted to press upon the living system
s of the w

orld.

U
ltim

ate cause #2: O
ver-production

U
ltim

ate cause #3: O
ver-consum

ption 

U
ltim

ate cause #4: O
ver-developm

ent

In this view
, the new

spaper headline m
ight read:

"N
on-living system

s threaten global living system
s"

W
hy? Because the econom

ic processes of production (supply 
of goods and services by firm

s), consum
ption (dem

and for use 
of goods and services), and developm

ent (grow
th/expansion 

of goods and services), are ultim
ately linked to ecology and 

are largely sourced from
 the environm

ent and the labour of hu-
m

an society. Figure 2 illustrates the big-picture interactions, 
noting how

 the term
inologies differ betw

een the subjects of en-
vironm

ental science and econom
ics. The econom

y is an open 

system
 reliant on three basic functions: a) supply of resources, 

b) assim
ilation of w

astes, and c) provision of life-support and 
natural services (including spiritual). M

ainstream
 econom

ics, 
as w

idely practiced today, focuses alm
ost exclusively w

ithin 
the boundaries of the upper section of Figure 2. In econom

ics-
speak, the non-m

onetary com
ponents in the low

er section are 
know

n by the obscure but telling term
 ‘externalities’. Thus en-

vironm
ental losses, w

ithdraw
n from

 a parallel ‘living bank ac-
count’, are relegated into the background and rarely consid-
ered as costs in business policy and profit-calculations.

    
!

Q
2. Identify and discuss links and flow

s be-
tw

een econom
y and environm

ent.

2.5.3. Putting econom
ics in its place 
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It’s useful to know
 that the prefix ‘Eco-’ com

es from
 the G

reek 
root ‘oikos’, m

eaning ‘house’ or ‘hom
e’. Therefore Eco-logy 

m
eans the science of the hom

e (because ‘-logy’ m
eans ‘the 

study of’, from
 ‘logos’ or ‘w

ord’), and Eco-nom
ics m

eans the 
m

anagem
ent of the hom

e (‘-nem
ein’ is ‘to m

anage’). The para-
dox is that our global hom

e is currently being m
anaged accord-

ing to m
easurem

ents and m
odels w

hich are basically ignoring 
the science of the hom

e. The biological science of ecology, deal-
ing w

ith the distribution, abundance and interactions of 
Earth’s living system

s including hum
ans, should logically be 

(m
ore to the point, m

ust logically becom
e) the central focus 

and driving force com
m

anding the econom
y.  

"Econom
ic m

odels and m
easurem

ent focus not ecologically ra-
tional"

W
e m

ust accept that econom
ics, m

easurem
ent of the distribu-

tion, abundance and interactions of m
oney, is only a m

eans to 
an end, not an end in itself. Econom

ics, as a subset of the 
m

any non-m
onetary social and ecological interactions going 

on am
ong and around us, is sim

ply a m
eans to the higher ends 

of w
idespread ecological and hum

an w
ellbeing, happiness, ful-

film
ent, satisfaction, contentm

ent and overall spiritual/m
oral 

ease w
ith ourselves and our environm

ent.

U
nfortunately, the econom

y is grow
ing too big for its boots. 

The production-consum
ption-developm

ent cycle, driven by 
population grow

th and econom
ic grow

th, is now
 reaching or 

over-reaching global social and ecological lim
its and critical 

thresholds. R
ather than m

arket efficiency and econom
ic incen-

tives, explained in detail and prom
oted by m

ainstream
 m

edia 
and new

s sources, w
hat’s really required is non-consum

erism
, 

and dem
aterialization, an unnecessarily unw

ieldy term
 w

hich 
m

eans the use of m
uch less m

aterials in production and devel-
opm

ent. In recently accepted m
odels (Figure 3), clearly the 

econom
ic sphere cannot continue to grow

 indefinitely w
ithout 

crow
ding out the social and ecological spheres, bounded by 

the lim
ited size of the Earth. 

"W
hat econom

ics calls ‘externalities’ turn out to be m
ost im

-
portant parts"
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conom
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Sources: (left) John Peet 1995;  (right) Ian Low

e 1998



Q
3. D

iscuss ends and m
eans in relation to 

econom
ics.

2.5.4. Lim
its ignored 

There’s not really m
uch excuse for our econom

ic and political 
leaders to claim

 ignorance of these things, as there’s been no 
shortage of classic philosophical w

arnings about lim
its. Tho-

m
as M

althus w
arned of absolute lim

its to population size in 
Essay on the Principle of Population (1798). R

icardo w
arned 

of relative scarcity, or relative lim
its to grow

th in Principles of 
Political Econom

y and Taxation (1817). J.S. M
ill in Principles 

of Political Econom
y (1857) expected the endpoint of an econ-

om
y to be a desirable 'stationary state' (in m

odern econom
ic 

term
s a constant capital stock) in w

hich there w
ould be tim

e 
for spiritual, artistic and educational pursuits. 

K
arl M

arx talked about social lim
its to grow

th and the rights 
of w

orkers in Capital (1867). K
enneth Boulding introduced 

the concept of 'Spaceship Earth' versus 'cow
boy econom

y' in 
The Econom

ics of the Com
ing Spaceship Earth (1966). Paul 

and Ann Ehrlich foresaw
 catastrophic future consequences in 

Population Bom
b (1968). G

arrett H
ardin w

arned of the deple-
tion of open-access resources due to the self-interested ac-
tions of too m

any com
petitors for a com

m
on stock in The Trag-

edy of the Com
m

ons (1968). D
aly (1973) prom

oted a no-
grow

th or steady-state econom
y in w

hich optim
um

 and m
axi-

m
um

 size of the econom
y w

ithin the greater system
 are taken 

into consideration (the ‘scale issue’). M
eadow

s et al. w
rote for 

the Club of R
om

e’s Project on the Predicam
ent of M

ankind: 
Lim

its to G
row

th (1972), w
hich has been follow

ed up by Be-
yond the Lim

its (1992) and Lim
its to G

row
th – 30 year U

p-
date (2005). 

These concepts have often been m
et w

ith denial, and som
e-

tim
es w

rongly rejected due to criticism
s of the tim

ing of spe-
cific predictions rather than of fundam

ental prem
ises. Ecologi-

cal lim
its are undeniable, and are m

easured in ecology by the 
sym

bol K
 for carrying capacity, or the m

axim
um

 population 
density an area can sustain w

ithout causing lasting degrada-
tion. There are lim

its of acceptable change. The area of land 
required to com

pensate our resource consum
ption is know

n 
as our ecological footprint. If all people w

ere to live the life-
style enjoyed by the w

ealthiest nations, our collective ecologi-
cal footprint w

ould be m
ore than three tim

es the Earth's sur-
face.

O
ur activities have a certain forw

ard m
om

entum
, and the re-

sulting im
pacts m

ay be positive or negative, prim
ary (direct) 

or secondary (flow
-on effects), m

ay be sudden (e.g. land clear-
ing), gradual (e.g. land degradation), or delayed (e.g. clim

ate 
change), m

ay produce feedback, act in com
bination (additive 

or m
ultiplicative), and m

ay be m
easurable or com

pletely un-
know

n. Attem
pts have been m

ade to estim
ate the total envi-

ronm
ental im

pact of hum
an activity on the Earth, for exam

-
ple: 

Total im
pact = PF  (Population x Im

pact per capita)

84



Ecological im
pact = PCT

(Population  x  Consum
ption/affluence  x  Technological effi-

ciency)

Im
pact dam

age = population  x  econom
ic intensity  x  re-

source intensity  x

environm
ental pressure on the resource  x   susceptibility of 

the environm
ent

Im
pact = PLO

T  (Population  x  Lifestyle  x  O
rganization  x  

Technology)

2.5.5. O
pportunities lost 

Econom
ics can been divided into tw

o m
ajor goals: efficiency 

and equity. O
ur m

odels are very good at efficiency, w
hich re-

fers to m
axim

ising the am
ount of w

ork done/m
oney m

ade 
(benefits), com

pared to the energy supplied/m
oney spent 

(costs). Adam
 Sm

ith’s An Inquiry Into the N
ature and the 

W
ealth of N

ations (1776) w
as the defining w

ork on classical 
econom

ic efficiency, introducing the guidance of the ‘invisible 
hand of the m

arket’. John M
aynard K

eynes concentrated on 
social em

ploym
ent efficiency, and Joseph Schum

peter on 
adaptive efficiency w

ith investm
ent in technology and creativ-

ity. 

In practice, our econom
ic m

odels w
ere form

ulated around the 
m

arket efficiency objective, com
pletely overshadow

ing the 
m

ore ethically-im
portant social equity objective (fairness in 

the distribution of w
ealth and equality of opportunity). Classic 

philosophers on the equity com
ponent of econom

ics include 
Jerem

y Bentham
 (1781) w

ho introduced the ethical philoso-
phy of U

tilitarianism
, further developed by Jam

es M
ill and 

then his son J.S. M
ill in U

tilitarianism
 (1863), and com

m
only 

know
n as the 'happiness principle' or 'the greatest good for 

the greatest num
ber' (econom

ists use utility to m
ean w

ellbe-
ing). 

M
arshall 

M
cLuhan’s 

global 
village 

concept 
(1970s) 

high-
lighted w

ealth disparities in a com
prehensible w

ay using the 
m

etaphor of a local neighbourhood. About half of the w
orld 

village is in relative or extrem
e poverty, earning only a few

 dol-
lars a day, w

ithout access to clean drinking w
ater, m

odern 
healthcare, contraception, im

m
unization or security. R

oughly, 
over 80%

 of the w
orld’s w

ealth is w
rapped up by less than 

20%
 of its people. John R

aw
ls in A Theory of Justice (1971) 

proposes that a just w
orld w

ould be the one w
e w

ould organ-
ise such that w

e’d feel okay to be born random
ly anyw

here in 
it. This refers to social (distributive) justice rather than sim

ply 
legal 

(retribu-
tive) 

justice. 
The 

other 
jus-

tice 
debate 

is 
w

hether to dis-
tribute 

w
ealth 

accordin
g 

to 
right, m

erit or 
need – but any 
form

 of justice 
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w
ould surely do com

pared to the status quo of distribution by 
non-living m

arket forces. A sm
all step tow

ards addressing the 
equity problem

 w
ould be the application of ‘fair trade’ rules in 

preference to ‘free trade’.

Another relatively ignored and euphem
istic econom

ics term
 is 

‘opportunity cost’, som
etim

es also called ‘external costs’. This 
refers to the fact that if you do one thing w

ith scarce m
oney, 

tim
e and resources, there’s a cost in lost opportunities to-

w
ards other things you could have done instead. A brief 

glance at w
here the bulk of the w

orld’s m
oney is spent, show

s 
that m

ost often the opportunity costs are far m
ore ethically sig-

nificant than the w
asteful spending choices of w

ealthy people 
and nations. Poverty, hunger, preventable disease and w

ar 
have killed at least tens of thousands of children and adults 
every tim

e you w
ake up in the m

orning – perhaps 40 m
illion 

per year, w
hich is around one hundred thousand preventable 

deaths every day.

Q
4. Im

agine you saw
 that a runaw

ay train 
w

as definitely about to kill a child playing in the rail-
w

ay tunnel. W
ould you pull a sw

itch to divert the 
train to a different track, even if it m

eant the train 
w

ould then sm
ash up your new

 car parked there? 

Q
5. C

onsider that donations of as little as U
SD

20
0

 
can pay for enough food and m

edicine (including ad-
m

inistration) to save a child’s life through U
N

IC
E

F 

or other charity organisations. A
re there valid rea-

sons to suppose any of us are in a different m
oral 

situation to the dilem
m

a posed in Q
4 above?

[Source of idea: Peter U
nger (1996) &

 Peter Singer (2002) O
ne W

orld: the Ethics 
of G

lobalisation]

2.5.6. Local children on the global scrapheap 

Big global problem
s are com

prised of a m
osaic of lots of sm

all 
local problem

s. The over-developed countries (self-defined as 
the ‘first w

orld’) have used global financial m
echanism

s to 
take hum

an and natural resources from
 under-developed 

(‘third w
orld’) nations. Those too poor to provide prospects 

for profit have typically been ignored, along w
ith other exter-

nalities like pollution. Essential hum
an needs in the m

odern 
w

orld include at least nutritious food, clean w
ater, w

arm
 

clothes and shelter, healthcare, education, security and access 
to inform

ation and opportunity. W
ithout food on the plate, 

one can’t m
uch afford to consider ethical and environm

ental 
concerns. D

esperation and resentm
ent resulting from

 poverty 
also m

ake it a security issue and root cause of w
ar and terror-

ism
. N

evertheless, the U
nited N

ations finds it hard to extract 
just the recom

m
ended 0.7%

 foreign aid from
 w

ealthy nations 
tow

ards the needs of the desperately poor. Philosophers of eth-
ics suggest at least 10%

 of incom
e should be donated.

"Ignorance of ‘opportunity cost’ kills tens of thousands a day"86



Q
6.  W

hat m
akes us all the sam

e? D
o chil-

dren everyw
here have the sam

e ability to feel love, 
happiness, depression and fear? 

Figure 4: B
arefoot Tim

orese C
hildren C

onsigned to 
the Scrap H

eap [photos: M
. Pollard]

Their best available opportunity is our discarded rubbish.

The very nam
e of the w

orld’s dom
inant econom

ic ideology 
gives a hint as to its fundam

ental flaw
. ‘Capital’ refers to form

s 
of m

oney, and ideology (‘-ism
’) im

plies the elevation of som
e-

thing in the m
ind to the exclusion of all com

peting considera-
tions. Therefore, pow

er has been enthralled by the m
easure-

m
ent of a surrogate or analogue of itself, called capital 

(m
oney). Pow

er is concentrated at the m
iddle-scale, the scale 

relevant to nations and corporations, w
hich explains w

hy the 
global scale and the local scale tend to pay for, or at least m

iss 
out on, its benefits. This m

arginalisation of ethics in the im
ple-

m
entation of business is know

n as econom
ic ‘realism

’. Should 
com

m
on people be driven according to financial rules con-

structed only by the w
ealthy? The study of pow

er-relations is 
hardly soothing to the psychology of the faint-hearted, but can-
not just be left to the cold-hearted. Pow

er caters to itself. To 
this end, econom

ics, although called the ‘dism
al science’, is a 

m
aster discipline of m

easurem
ent (every possible cent). This 

skill can be used to its fullest capacity by extending the scope 

of m
easurem

ent in econom
ics – to focus instead on ecological 

health, hum
an w

ellbeing, and the creation of ethical outcom
es 

(Tables 1 &
 2). W

e m
ust develop and im

plem
ent new

 global fi-
nancial and socioeconom

ic m
odels able to synchronize the 

pow
erful driving forces of m

arket incentives w
ith the achieve-

m
ent of bioethical outcom

es. If global econom
ic m

odels w
ere 

correctly aligned to the cause of w
ellbeing, their collective 

pow
er (a system

 w
hich took us to the m

oon) w
ould have been 

able to elim
inate poverty long ago. 

Q
7. W

hy do you think econom
ics has for so 

long been called ‘the dism
al science’? H

ow
 could w

e 
m

ake it m
ore cheerful? C

onsider econom
ics a puzzle 

and a challenge to save species and lives. 
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“U
nfortunately m

any people assum
e that w

e can solve the big 
global problem

s facing us if w
e recycle our garbage, develop 

energy 
efficient 

devices 
and better pollution con-
trol etc., w

hile w
e retain 

an econom
y that contin-

ues to be driven by m
ar-

ket forces, the profit m
o-

tive and grow
th. This is a 

totally m
istaken assum

p-
tion. There is no possibil-
ity w

hatsoever of achiev-
ing a sustainable society w

hile w
e have anything like the pre-

sent econom
ic system

. O
ur present econom

y is the essential 
cause of our serious global problem

s and these problem
s can 

only rapidly w
orsen so long as w

e retain this econom
y. The 

problem
s 

are 
prim

arily 
due 

to 
over-production, 

over-
consum

ption and over-developm
ent and it is our econom

ic 
system

 w
hich inevitably leads to these outcom

es.” p.74, and 
“…

w
e have an econom

y that constantly has to increase levels 
of production and consum

ption. W
e m

ust change to a very dif-
ferent econom

y, one w
hich m

akes it possible to produce only 
as m

uch as w
e need for a high quality of life, and to im

ple-
m

ent w
ays of reducing resource use, production, w

ork, invest-
m

ent, trade and living standards as conventionally defined. 
(This does not im

ply any reduction in technical innovation, 
standards, cultural or scientific achievem

ent or the quality of 
life.)” p.79-80

Ted Trainer (1995) The Conserver Society: Alternatives for 
Sustainability.

“D
ost thou not know

, m
y son, w

ith w
hat little w

isdom
 the 

w
orld is governed?”

Count O
xenstierna (letter to his son 1648)

Q
7. W

hy on E
arth w

ould our m
ost com

m
only-

used prescriptive m
odels focus on grow

th and effi-
ciency, at the cost of tram

pling ecological lim
its and 

ethical principles of equity and social justice? 
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Table 1:  M
easures of N

ational Progress and D
evelop-

m
ent

G
ross N

ational Product (G
N

P) and G
ross D

om
estic 

Product (G
D

P) – overused annual indicators based only on 
econom

ic m
easures, they do not m

easure sustainable develop-
m

ent or w
ellbeing because they include any m

onetary activity 
even if environm

entally destructive or non-sustainable.

G
enuine Progress Indicator (G

PI) – an econom
ic m

eas-
ure com

parable to the G
N

P, but including estim
ates of 24 ele-

m
ents of social w

ellbeing like incom
e distribution, leisure 

tim
e, crim

e rate, environm
ental dam

age and volunteer w
ork. 

This index is declining in m
any W

estern (over-developed) 
countries.

H
um

an D
evelopm

ent Index – U
nited N

ations D
evelop-

m
ent Program

m
e quality of life indicator w

hich com
bines eco-

nom
ic output, life expectancy, literacy rate and education en-

rolm
ent.

H
um

an Freedom
 Index – U

nited N
ations D

evelopm
ent 

Program
m

e index of 40 rights and freedom
s, like freedom

 of 
speech, gender equality, hom

osexual rights and freedom
 from

 
torture.

Index of Social H
ealth – developed by the Fordham

 Insti-
tute, this index includes m

easures such as infant m
ortality, 

teenage suicide, hom
icides, unem

ploym
ent, health access and 

child poverty.

State of the E
nvironm

ent (SoE
) R

eporting – environ-
m

ental review
s used to m

onitor the progress of environm
ental 

protection in O
ECD

 countries.

 
!

Econom
ic developm

ent of course alleviates the suffering of 
poverty, conflict and crim

e; and increases hum
an w

ellbeing, 
fam

ily planning, and the ‘luxury’ of environm
ental protection. 

These are vitally im
portant paths for those w

ith less. Eco-
nom

ic grow
th and globalisation (opening up to the w

orld econ-
om

y) are certainly necessary to relieve the suffering of the 
poorest people and under-developed countries. But for those 
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w
ith m

ore, there is new
 scientific evidence that w

ealth in-
creases happiness only to a point (a social and ecological 
lim

it). The health and w
ellbeing of current w

ealthy genera-
tions is hardly helped by the constant fuelling of m

aterial de-
sires by advertising, trying to keep up w

ith the neighbour, 
w

orking too hard in stressful occupations, no tim
e to spend on 

leisure or fam
ily, over-consum

ption of food, m
orally dubious 

goods and services, or subconscious feelings of guilt. The so-
called ‘trickle-dow

n effect’, w
here w

ealth is said to trickle 
dow

n from
 rich to poor, is actually a cleverly inverted m

eta-
phor – in free m

arket capitalism
 m

oney flow
s tow

ards exist-
ing m

oney like w
ater dow

n a valley. If there w
ere fairer globali-

sation of health, w
ealth and education rather than just capital, 

people w
ould place m

ore trust in the process. R
eal globalisa-

tion of ‘free’ trade w
ould include the free m

ovem
ent of capital, 

production, 
consum

ption 
and 

labour 
(e.g. 

the 
European 

m
odel). It w

ould m
ake policy based not on m

easures of 
m

oney, but of happiness (e.g. in Bhutan).

The ethical and sustainable corporation w
orks to enhance the 

w
orkplace, environm

ent and society. This is know
n as Corpo-

rate Social R
esponsibility and is m

easured by triple bottom
 

line accounting (the addition of social outcom
es and environ-

m
ental im

pacts to the traditional ‘bottom
 line’ of profits). Ethi-

cal investm
ents w

ill have nothing to do w
ith guns, gam

bling, 
tobacco, uranium

 or habitat destruction. But m
oral argum

ent 
is only one tool for protecting the environm

ent; other possibly 
m

ore pow
erful/effective tools m

ay be econom
ic argum

ents. 
O

ld-style business, w
hich treats w

orkers, com
m

unity and envi-

ronm
ent like resources to be exploited, w

ill eventually suffer 
the consequences of public cynicism

 and alienation, environ-
m

ental activism
, and industrial relations conflict. N

ew
-style 

com
panies, driven not by profits but by vision and principle, 

w
ill increase their effectiveness and staying-pow

er by inspir-
ing w

orker and public satisfaction, autonom
y, innovation and 

team
w

ork tow
ards new

 niches and green m
arkets opened up 

by progress tow
ards our sustainable future. Ecological net-

w
orks can be em

ulated in econom
ic m

odels and organisa-
tional architectures, and efficient use and recycling of energy 
and m

aterials can cut costs. R
egulatory ‘com

m
and and con-

trol’ m
easures can be supplem

ented w
ith m

arket-based eco-
nom

ic incentives such as environm
ental valuation, green label-

ling, subsidies, perm
its, carbon credits and pollution taxes. En-

vironm
ental valuation has traditionally been based around 

use (‘instrum
ental value’), but nature is increasingly recog-

nised as having additional non-use values such as the ‘option 
value’ of potential future use, ‘bequest value’ to future genera-
tions, ‘existence value’ and ultim

ately ‘intrinsic value’. Ecologi-
cal econom

ics is a sub-discipline of environm
ental econom

ics, 
and ecologism

 is a new
 sub-discipline of environm

entalism
. 

These tw
o branches of their respective fields reflect rejection 

of the assum
ption that problem

s can be solved from
 w

ithin 
the constraints of the current dom

inant paradigm
, and per-

ceive solutions from
 an ecocentric perspective reaching be-

yond current debates. 
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Q
8.  D

o you think anim
als, plants and eco-

system
s have intrinsic value, or is the value of na-

ture only in its utility to hum
ans?

Solutions are at hand. M
uch inform

ation is finally com
ing out 

w
hich outlines a 

hum
ane 

basis 
fo

r 
o

u
r 

eco-
nom

ic future. R
e-

cent popular ex-
am

ples 
include 

Paul 
H

aw
ken’s 

Ecology of Com
-

m
erce 

(19
9

3) 
a

n
d 

N
a

tu
ra

l 
C

a
p

ita
lis

m
 

(1999), W
eizsacker Lovins’ Factor Four: D

oubling W
ealth, 

H
alving R

esource U
se (1998), Charles H

andy’s The H
ungry 

Spirit (1998), Suzuki &
 D

ressel’s G
ood N

ew
s for a Change 

(2002), Clive H
am

ilton’s G
row

th Fetish (2003), D
oug Cocks’ 

D
eep Futures (2003), G

eorge M
onbiot’s Age of Consent 

(2003), John Cavanagh &
 Jerry M

ander’s Alternatives to Eco-
nom

ic G
lobalization (2004), Jeffrey Sachs’ The End of Pov-

erty (2005), and just about any book w
ith “Sustainability” in 

its title.

W
ith all these solutions proposed by philosophers, ecologists 

and environm
ental econom

ists for so long, w
hy haven’t w

e 
solved, or even seriously addressed, the big problem

s yet? 
There seem

s a significant gap betw
een the theory and the prac-

tice. A new
 contender for the crow

n of ‘biggest problem
’ is one 

of psychology. H
ow

 w
ill the greedy be w

eaned off their addic-
tion? H

ow
 do w

e deal w
ith people’s desires, m

otivations, be-
liefs, fears of change? O

ne answ
er is ‘soft pow

er’, the persua-
sive pow

er of m
oral authority and ethically superior value-

system
s. The successful m

arketing of im
portant ideas involves 

putting them
 into a form

 w
hich com

bines a sound philosophi-
cal and scientific basis w

ith sim
plicity, clarity, accessibility, 

usefulness, attractiveness and fun.

A m
essage to current and future leaders: w

ould you w
ant to be 

frow
ned upon by our w

iser future descendants as one of the 
old-style leaders, or are you a true leader for the history 
books? W

hat have som
e of our true leaders said about eco-

nom
ic issues? Jesus said that it is easier for a cam

el to pass 
through the eye of a needle than for a rich m

an to get into 
heaven. Buddha said that the path to contentm

ent does not lie 
in m

aterial things. M
oham

m
ed em

phasized the virtue of char-
ity, as one of the five pillars of Islam

. H
ospitality and generos-

ity are surely one of the key solutions to social disorder, crim
e 

and conflict. G
andhi said there is enough for all of our needs, 

but not for all of our w
ants. And finally John Lennon said give 

peace a chance.
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Q
9. In people today, is there a significant gap be-

tw
een the status quo and their hopes for progress in 

ecological and environm
ental ethics?

  A
ctivity: D

istribute to each person transpar-
encies or photocopies of the tw

o tables ‘P
rogressive 

E
volution of E

cological E
thics’ (B

ioethics of B
iodiver-

sity section) and ‘P
rogressive E

volution of E
nviron-

m
ental E

thics’ (E
nvironm

ental E
conom

ics section). 

The tables show
 the progress of thought in ecologi-

cal and environm
ental ethics from

 current conserva-
tive hum

an behaviour (generally som
ew

here on the 
left side of the tables) through to m

ore ecologically 

progressive philosophies required for a brighter en-
vironm

ental future (tow
ards the right side)   

Each person can identify and fill in boundaries (or ranges, in 
different colours) on their copies of the tables (i.e. w

avy 
boundary lines from

 top to bottom
), w

hich represent their 
ow

n estim
ates of general progress across the tables for:

a) observed current hum
an behaviours w

orldw
ide

b) desired future hum
an behaviours (ideal or preferred range 

of view
points) if it w

ere possible for future global society

From
 the overlay of these tw

o ranges on top of each other, the 
im

portant region of ‘unrecognised hopes for the future’ can be 
identified (as in the sim

plified sam
ple answ

er). Com
bine all 

the estim
ates into average ranges for the class/group, and de-

term
ine w

hether their observations of current progress coin-
cide w

ith their w
ishes for future hum

an progress. 

R
em

em
ber there are no strictly right or w

rong an-
sw

ers in philosophical issues.

!
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S
E

C
TIO

N
 O

B
JE

C
TIV

E
S

Sustainable D
evelopm

ent is about the survival and 
w

ellbeing of current and future generations of life.

This section aim
s to introduce:

1.
Sustainability and sustainable developm

ent.

2.
The political use of relevant term

s.

3.
Integration of econom

y, society, culture and 
ecology.

4.
U

ncertainty and the precautionary principle.

5.
Principles of sustainable m

anagem
ent. 

S
E

C
TIO

N
 6

Sustainable D
evelopm

ent
The E

arth from
 Space

Photos of the Earth as a single, fragile entity in inhospitable 
space have highlighted the concept of lim

its and inspired the 
search for hum

an unity and global sustainability.  (N
ASA Im

-
age)

93

U
niversal D

eclaration on B
ioethics and H

um
an 

R
ights (2005) 

Article 16 – Protecting future generations

The im
pact of life sciences on future generations, including on 

their genetic constitution, should be given due regard.

A
uthor: M

organ Pollard, A
ustralia
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2.6.1. The B
iggest Problem

 in the W
orld. 

Sustainable D
evelopm

ent and Sustainability deal w
ith quite 

sim
ply the largest and    m

ost extrem
e problem

 ever faced by 
hum

anity.

W
hat w

ill be the future for our species? W
hat m

ust w
e do to 

ensure our long-term
 survival? Can w

e control our collective 
destiny as inhabitants of this earth? A few

 leading scientists   
have predicted double-digit percentages for the likelihood of 
hum

an extinction by the end of this century. You can alw
ays 

find som
eone w

ith som
e opinion or other. But hang on a   sec-

ond…
 D

o they know
 w

hat they’re talking about? If there’s 
even a rem

ote chance they’re right…
 shouldn’t w

e be a little 
m

ore concerned??

“It m
ay not be absurd hyperbole – indeed, it m

ay not even be 
an overstatem

ent – to assert that the   m
ost crucial location 

in space and tim
e (apart from

 the big bang itself) could be 
here and now

. I think  the odds are no better than fifty-fifty 
that our present civilisation on Earth w

ill survive to the end 
of the present century w

ithout a serious setback.” M
artin 

R
ees (2003) O

ur Final Century p.7-8

W
hat can w

e do? Everything!! M
odern know

ledge, freedom
s 

and strong ethical convictions  can turn it around. A career in 
environm

ental science or hum
an rights m

ight help! But even 

despite the ‘m
oney’ tem

ptation, careers in business, science, 
law

 and politics can deliver environm
ental and social w

ellbe-
ing, sustainable technologies and ethical value system

s.

2.6.2. W
hat A

bout the K
ids? 

“Sustainable D
evelopm

ent.  It’s an objective. It’s a concept, a 
sym

bol, a slogan, a w
ord-phrase, a process, an action, a path-

w
ay, a guideline, a desire, a m

otivation, a m
echanism

, a m
eas-

urem
ent, an interpretation, a relationship, an interaction, an 

aim
, a m

ethod, a result, an outcom
e, as w

ell as m
any other 

possible interpretations. It w
as the focus of the U

nited N
a-

tions 
D

ecade 
of 

Education 
for 

Sustainable 
D

evelopm
ent 

2005-2014.

It w
as first m

entioned in:  I.U
.C.N

. (1980) W
orld Conserva-

tion Strategy: Living R
esources Conservation for Sustain-

able D
evelopm

ent. I.U
.C.N

. (W
orld Conservation U

nion), 
G

land, Sw
itzerland. The first w

idely recognized definition w
as 

in ‘The Brundtland R
eport’: W

orld Com
m

ission on Environ-
m

ent and D
evelopm

ent (W
.C.E.D

.) (1987) O
ur Com

m
on Fu-

ture. Brundtland, G
ro H

arlem
 (editor), O

xford U
niversity 

Press: “Sustainable developm
ent is developm

ent that m
eets 

the needs of the present w
ithout com

prom
ising the ability of 

future generations to m
eet their ow

n needs.”

There’s a lot m
ore to it, and people have been redefining it, de-

ciding on its principles and arguing over its goals ever since. 
This original aspect is still central, and has been shortened to 
the phrase:       “Inter-generational E

quity”
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m
eaning equity betw

een present people and future genera-
tions. Since equity m

eans fair and equal w
ealth, w

ellbeing, en-
vironm

ent and opportunity, and since future generations are 
you, kids, and your children and their kids…

 it can be sim
pli-

fied even further to: 

"W
hat about the kids?"

!

Q
1. 

M
ost recent definitions and principles 

of 
‘Sustainable 

D
evelopm

ent’ 
have 

also 
included 

Intra-generational E
quity, or equitable distribution 

w
ithin the current generation. D

iscuss som
e ethical 

a
n

d 
p

ra
ctica

l 
d

iffe
re

n
ce

s 
b

e
tw

e
e

n 
In

te
r-

generational equity and Intra-generational equity.

6.3. Slippery Term
inology

!

‘Sustainable D
evelopm

ent’ has been a slippery term
 to pin 

dow
n, and defining it has caused m

uch heated debate and con-
troversy (see Table 1). But it isn’t really all that confusing - if 
it’s not defined in a vague or veiled w

ay (like putting the em
-

phasis on ‘econom
ic’ sustainability).

To ‘sustain’ is to support, cause to continue, keep in existence, 
replenish, preferably enhance, and at least m

aintain at a cer-
tain standard or level.

‘Sustainable’ (as w
ell as m

eaning ‘able to be sustained’), refers 
to the level at w

hich a resource m
ay be used, harvested or de-

pleted such that it is able to regenerate or replenish (sustain) 
itself indefinitely (e.g. the stock of a fishery, tim

ber yield in for-
estry, agricultural productivity, etc).

!

‘D
evelopm

ent’ is any activity or progress w
hich increases the 

w
ellbeing of hum

ans and the environm
ent. Too often it is acci-

dentally or deliberately confused w
ith concepts and grow

th 
(particularly econom

ic grow
th, including consum

erism
, com

-
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m
ercialism

 and technocentrism
). But grow

th isn’t alw
ays de-

velopm
ent, w

hich m
ust include things like reduction of pov-

erty and increased quality of life, m
odernization, equity, 

health, dem
ocracy, freedom

, fair trade and conservation.

!‘Sustainability’ is a m
easure of how

 w
ell policy and m

anage-
m

ent live up to the principles and philosophies of sustainable 
developm

ent. Sustainability can also be thought of as a w
on-

derful im
aginary place or ultim

ate objective w
here all good re-

quirem
ents are m

et for sustaining ecosystem
s and m

aintain-
ing hum

an w
ellbeing.

‘Sustainable developm
ent’ has m

ost com
m

only been used in 
specific reference to the sustainability of ecosystem

s. For ex-
am

ple, the Australian governm
ent has incorporated the term

 
‘ecologically sustainable developm

ent’ as an official aim
 of pol-

icy, although environm
ental groups feel som

e principles are 
m

issing (see Table 2), and there’s still a long w
ay to go in prac-

tice! The environm
ent is m

uch m
ore than ecology and biodi-

versity. It also includes the hum
an environm

ent, including so-
cial, cultural, econom

ic, political and inform
ational com

po-
nents, all included in ‘environm

entally sustainable develop-
m

ent’. This is one of the reasons w
hy environm

ental science is 
such a fascinating career to choose - it includes the big and the 

sm
all, the concrete and the abstract, hum

ans and nature - and 
it’s never short of interesting and vitally im

portant issues!

!

D
espite all these inclusions, sustainable developm

ent is a 
term

 still often abused and m
isrepresented. It’s even been ac-

cused of being an ‘oxym
oron’, a strange w

ord describing a 
self-contradictory phrase, w

here seem
ingly opposite w

ords 
com

bine to suddenly m
ake sense.
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Q
2.  Sustainable developm

ent is som
ew

hat am
bigu-

ous - a fuzzy concept w
hich often m

eans different 
things to different people. Is the term

 ‘Sustainable 
D

evelopm
ent’ self-contradictory? W

hy and/or w
hy 

not? D
o differing interpretations help it to becom

e a 
m

ore useful and popular phrase, or do they m
ake it 

less useful and practical?

          

!

Table 1:  Landm
arks and D

efining E
vents 

m
ajority of hum

an history - barbarism
 reigns

1948 - U
niversal D

eclaration of H
um

an R
ights 

1970 - U
N

ESCO
 M

an and the Biosphere Program
 

1972 - Club of R
om

e The Lim
its to G

row
th 

1980 - IU
CN

 W
orld Conservation Strategy 

1987 - W
CED

 Brundtland Com
m

ission O
ur Com

m
on Future 

1990 - Com
m

onw
ealth of Australia Ecologically Sustainable 

D
evelopm

ent W
orking G

roups 

1992 - U
N

CED
 R

io Earth Sum
m

it, and Agenda 21  

1992 - U
nited N

ations Com
m

ission on Sustainable D
evelop-

m
ent 

1993 - Com
m

ission of the European Com
m

unity Fifth Environ-
m

ental Action Program
m

e 

1994 - IU
CN

 / IIED
 Strategies for N

ational Sustainable D
evel-

opm
ent 

1994 - U
nited N

ations Conference on Population &
 D

evelop-
m

ent 

1995 - U
nited N

ations Conference on Social D
evelopm

ent 

1996 - Earth Council M
aking Sustainability W

ork strategy 

1996 - Earth N
etw

ork for Sustainable D
evelopm

ent w
ebsite 

1997 - R
io+5 Forum

  and  Earth Sum
m

it+5 review
 

1997 - K
yoto Conference on Clim

ate Change, K
yoto Protocol 97



1999 - Seattle W
TO

 Conference anti-globalization protest gath-
ering

M
illennium

 Earth Initiative

2000 - tim
e to contem

plate em
barking into the 21st century 

2000 - Earth Charter (revised after non-adoption at 1992 R
io 

Earth Sum
m

it)

2001 - U
nited N

ations M
illennium

 Ecosystem
 Assessm

ent

2001 - first annual W
orld Social Forum

 (Another W
orld Is Pos-

sible)

2002 - Johannesburg W
orld Sum

m
it on Sustainable D

evelop-
m

ent

2002 - International Crim
inal Court 

2005-2014 U
nited N

ations D
ecade of Education for Sustain-

able D
evelopm

ent

2013 - M
inam

ata Convention on M
ercury Poisoning signed

2014 - IPCC releases the IPCC  Fifth Assessm
ent R

eport

now
 - tim

e to turn all this talk into action!

Table 2: Sum
m

ary of E
cologically Sustainable D

evelopm
ent 

E
cologically 

Sustainable 
D

evelopm
ent

R
ecom

m
ended by:

R
ecom

m
ended by:

E
cologically 

Sustainable 
D

evelopm
ent

  Australian    
G

overnm
en

t       
Environm

ent 
G

roup

1.  Integration of Econom
ic and 

Environm
ental G

oals in Policy
√

2.  Inter-G
enerational Equity

√
√

3.  Conservation of Biodiversity and 
Ecological Integrity

√
√

4.  R
ecognising the G

lobal D
im

ension 
(Integration)

√
√

5.  Caution w
ith R

isk &
 Irreversibility 

(Precautionary Principle)
√

√

6.  Appropriate Valuation of 
Environm

ental Assets 
√

√

7.  Efficiency
√

√

8.  Econom
ic R

esilience (Capacity for 
Environm

ent Protection)
√

√

9.  International Com
petitiveness and 

External Balance
√

√

10. 1Com
m

unity Participation
√

√

11. 1Constant N
atural Capital and 

‘Sustainable Incom
e’

√

12. 1Q
ualitative D

evelopm
ent

√

13. 1Lim
its on N

atural R
esource U

se
√

14. 1Intra-G
enerational (Social) 

Equity
√
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An easy to com
prehend exam

ple of sustainable developm
ent 

in action is sustainable fishing. Sustainable yield refers to an 
uncertain level or threshold of harvesting at w

hich a popula-
tion or resource w

ill not be at risk of overall long-term
 de-

cline. In sustainable fishing w
e do not to try to m

axim
ise our 

catch (yield), but rather optim
ise it for sustainability (‘opti-

m
um

 sustainable yield’) in accordance w
ith a sustainable fish-

ery m
anagem

ent plan. Boats in the com
m

ercial fishing fleet 
m

ay be allocated fishery property rights, sharing proportions 
of the annual quota (‘total allow

able catch’), or alternatively 
regulated by closing the fishery w

hen total allow
able catch is 

reached. Fishing quotas m
ay be transferable, seasonal, area-

specific, species-specific and/or enforceable by law
. M

odern 
fishing gear is available w

hich avoids dam
age to unintended 

by-catch and the sea-bed habitat. Individual recreational fish-
ers also have bag-lim

its, (quota), size lim
its, and gear restric-

tions. 

Protection of the ecosystem
 and large-scale habitat is often 

even m
ore im

portant than lim
iting exploitation of the stock. 

R
egional system

s of M
arine Parks (N

ational Parks for the 
sea), such as those m

anaged by the G
reat Barrier R

eef M
arine 

Park Authority in Australia, allocate areas for different or m
ul-

tiple uses (e.g. com
m

ercial fishing, recreational fishing, tour-
ism

 or conservation zones). M
arine protected areas, and also 

conservation of breeding and nursery grounds such as coastal 
w

etlands, reserve habitat space for fish populations to rejuve-
nate. Sustainable fishing is m

ore akin to farm
ing than to hunt-

ing, as it ensures that new
 cohorts of fish are helped to survive 

and grow
 for harvesting in follow

ing years.

6.4. Take a Seat for a M
inute…

So, w
hat is it w

e’re trying to sustain?

Sustainability m
ust be  integrated, m

eaning that it should be 
broad and all-inclusive. That’s w

hy Francesco di Castri cam
e 

up w
ith a neat m

etaphor: “The Chair of Sustainable D
evelop-

m
ent” 

[journal 
N

a
tu

re 
&

 
R

e-
sources 31(3)]. A 
m

etaphor 
is 

a 
handy 

com
pari-

son 
w

hich 
helps 

m
em

ory 
and 

un-
derstanding, 

and 
in 

this 
one 

the 
chair has four con-
nected 

‘legs’ 
of 

su
stain

ab
ility 

w
hich m

ust all be 
included 

in 
sus-

tainable 
policy 

and m
anagem

ent.  
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Social Leg

Institutions

Infrastructure

Education

Legal System

H
ealth &

 M
edical

Politics/D
em

ocracy

M
ilitary Industries

H
um

an R
esources

C
ultural Leg

R
eligion &

 Culture

Ethics &
 Behaviour

D
esires/M

otivations

Entertainm
ents

Freedom
s/R

ights

R
esponsibilities

Fam
ily Values

Inform
ation/M

edia

E
cological Leg

Biodiversity

Ecosystem
s

H
abitats

Endangered Species

K
eystone Species

Pollution &
 W

aste

Physical Processes

N
atural R

esources

E
conom

ic Leg

Econom
ic G

row
th

N
atural Capital

G
oods &

 Services

Corporate Practice

Em
ploym

ent

Q
uality of Life

Efficiency

Fair Trade/Equity
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If one leg is over-em
phasized, (usually the ‘econom

ic leg’), 
then the chair w

on’t be flat or com
fortable. Also, this is a tall 

R
enaissance-style chair, because the R

enaissance and Enlight-
enm

ent w
ere periods of W

estern history w
hen integrated 

thinking led to som
e of the best discoveries. The concern now

, 
is that education is too specialised - and training only for a 
very specific career m

ay not be equipping you w
ith the broad 

m
ultidisciplinary know

ledge w
e need to solve. 

Q
3. W

hat difficulties and com
prom

ises do 
you think m

ight arise in our attem
pts to m

easure 
such factors for sustainability?

6.5. Precaution for uncertainty

U
ncertainty is a fact of life. But one thing's for sure…

 
Those causes cause these effects. These effects affect those be-
cause…

 Act-contact-im
pact in fact…

 U
nless because of non-

causal correlation of course…
 These system

s seem
 com

plex. 
That feedback sure is noisy…

 Im
pacts interact. Processes pro-

duce probabilistic progress of properties…
 Actions cause im

-
pacts w

ith interactions. Indicators illustrate. Contents index 
com

plex sets and com
m

on context connects concepts…
 

W
hat did I do w

ith m
y netw

ork flow
 diagram

? It’s som
ething 

to do w
ith that system

s theory. Em
ergent properties are part 

of com
plexity theory. R

isk is w
here the probabilities can be 

guessed at. A bit risky…
 Indeterm

inacy is ‘I’m
 afraid I don’t 

know
’. Ignorance is   ‘I don’t know

 w
hat it is I don’t know

’. 
Apathy is ‘I don’t really care’. That’s the w

orst. And I don’t sup-
pose chaos w

ill interfere this tim
e.

U
ncertainty is one of the reasons w

hy m
any environm

ental 
m

anagem
ent and sustainability policies som

etim
es fail to live 

up to expectations. That can be dangerous, because of the risk 
of irreversible dam

age to free but easily disrupted ecosystem
 

services w
hich provide critical life-support functions. If w

e 
m

ake m
istakes providing for people, deaths can be the result. 

If w
e m

ake m
istakes w

ith ecology, w
ell…

 you’ve heard the 
phrase ‘extinction is forever’. These are just tw

o exam
ples of 

irreversible dam
age. Som

e w
ays to reduce uncertainty include 

m
easurem

ent, m
odelling and m

onitoring. These im
portant 

m
ethods m

ake use of environm
ental and social indicators, se-

lected because they also convey inform
ation about the bigger 

picture. But you can never totally get rid of uncertainty. That’s 
w

hy they invented the

‘Precautionary Principle’

“W
here there are threats of serious or irreversible envi-

ronm
ental dam

age, lack of full scientific certainty 
should not be used as a reasonfor postponing m

eas-
ures to prevent environm

ental degradation.

In the application of the precautionary principle, pub-
lic and private decisions should be guided by:
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(i) careful evaluation to avoid, w
herever practicable, 

serious or irreversible dam
age to the environm

ent, 
and

(ii) an assessm
ent of the risk-w

eighted consequences 
of various options.”

(definition from
 Intergovernm

ental Agreem
ent on the Environm

ent, Australia, 1992) 

Q
4. C

an you find definitions for R
isk, U

ncertainty, 
Ignorance, and A

pathy, and identify the differences 
betw

een them
? C

an you think of situations w
here 

they contribute to an ethical problem
?

6.6. Lean and G
reen

Sustainable planning and sustainable m
anagem

ent 
are the practical applications of sustainability to policies of 
governm

ent or business w
hich affect society or the environ-

m
ent. They involve using principles of sustainable develop-

m
ent in problem

-solving and decision-m
aking. In the spirit of 

the ‘Chair of Sustainable D
evelopm

ent’ introduced earlier, 
here’s a new

 m
em

ory-aid m
etaphor, based on the ‘Leaning 

Tow
er of Pisa’ in Italy, w

hich also uses concepts of balance 
and equilibrium

. This m
odel doesn’t show

 w
hat is to be in-

cluded in sustainability, but hints at how
 to do it in planning, 

policy and m
anagem

ent. 

!

‘The Tow
er of PISA

 for Sustainable M
anagem

ent’

Precautionary: Caution w
ith risk and uncertainty, and 

avoidance of serious or irreversible dam
age by using predic-

tive im
pact m

odels and the Precautionary Principle.

“Be careful”

Integrated: Inclusion of all aspects of sustainability (e.g. po-
litical, social, cultural, econom

ic, ecological), w
ith large spatial 

scale (w
hole habitats) and long tim

e scale.

“Look at the big picture”
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Strategic (Sustainable): Strategic m
eans w

ell co-ordinated 
and goal directed. In this case the goal is sustainability! (If 
this context isn’t clear, ‘Sustainable’ can be used in place of 
the term

 ‘Strategic’.)  

 “H
ave a strong ethical &

 scientific backbone”

A
daptive: Adaptive m

eans responsive to changing circum
-

stances (the adaptive thinker can change her or his m
ind on 

the basis of new
 inform

ation). 

“Flexibility is best”

 
 Q

5.  This question m
ay help you to start 

thinking a bit like a philosopher. Can you com
e up w

ith 
a new

 m
odel or m

etaphor w
hich helps to explain som

ething 
related to bioethics of interest to you? Sim

plify som
ething ab-

stract and hard to understand by com
paring it to som

ething 
m

ore concrete and w
ell know

n.

If that’s a bit hard, m
aybe you can com

e up w
ith a new

 -ism
 

(-ism
 is a suffix denoting a doctrine or ideology), or a new

 -ol-
ogy (-logy is from

 the G
reek for ‘study’ and indicates the sci-

entific study of som
ething). D

escribe and analyse your 
new

 m
etaphor, m

odel, ideology or scientific disci-
pline. D

oes it have ethical dangers, w
eaknesses and 

benefits?

A
ctivity 1: W

rite an E
ssay 

The Internet is an am
azing tool for inform

ation-gathering 
and com

m
unication. Look at the Internet R

esources D
irec-

tory in the file <w
w

w
.eubios.info/BetCD

/Bet14sq.doc>. The 
w

eb-sites are sorted under the follow
ing headings: 

a) Can you w
rite an essay or short answ

er w
hich, som

e-
w

here, uses m
ost or all of the w

ords in the Table?

b) W
hat ideas or conclusions have em

erged from
 this exer-

cise about the sustainability of: (i) hum
anity as a w

hole?, 
and (ii) your ow

n life?

c) If you have a com
puter linked to the internet, visit som

e of 
the w

eb-sites listed in the directory. 

W
hich ones did you choose and w

hy? Are they interesting or 
useful? 

Are there any draw
backs to this kind of research (e.g. do 

som
e of the sites no longer exist)? 

d) W
hat has this exercise taught you about the pow

er and fu-
ture potential of inform

ation tools like the N
et?
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A
ctivity 2: C

oncept B
locks

This activity is devised by Lindsey Conner (See M
acer, D

R
J. 

M
oral G

am
es for Teaching Bioethics). The four different legs 

of sustainable developm
ent (Ecological; Social; Cultural; Eco-

nom
ic) are placed as four categories on a table. 

Biodiversity
Ecosystem

s
H

abitats
Endangered 
Species

M
ountains 

Sew
age

O
ld Batteries

K
akapo

Teachers
Schools 

R
ivers

Physical 
Processes

Sm
og 

G
arbage

N
atural 

R
esources 

Social w
elfare

Culture
Freedom

s

Counselling 
services

H
ealth &

 
M

edical
U

nited 
N

ations
D

esires
Politics

D
em

ocracy
H

um
an 

R
esources

G
reenpeac

e
Police

R
eligion 

Ethics &
 

Behaviour
Legal 
System

M
ilitary 

Industries
Entertain
m

ent
R

ights 

R
esponsibilit

ies
Fam

ily 
Values

Television
M

edia
G

inseng

The w
ords in the table can stuck onto polystyrene foam

 blocks 
(about 4cm

 cubes), and then each person in the room
 takes a 

block and they have to assign those to one of categories. The 
stacks of blocks should be m

ade equal. People think about 
how

 they could use blocks in other w
ays and this gam

e also 
visually show

s how
 sustainability is a balancing act. The 

pow
er of the activity is that som

e of the concepts (ideas) on 
the blocks can go on several legs and the discussion and rea-
soning behind putting them

 on a particular leg is deem
ed im

-
portant. People have to explain their original category and the 
new

 one to m
ake stacks of equal height for the balanced chair 

of sustainable developm
ent.

A
cad

em
ic 

Literature’ 
D

e
c

isio
n

-
Support’

Environm
ent’

M
edical 

&
 

H
ealth’

Activism
 &

 
Charities’

D
iction

aries’
Ethics’

M
odelling’

Agriculture
’

Education’
G

lo
b

a
l 

W
arm

ing’
M

useum
s’

Biotechnology’
Election
’

In
tern

et 
M

edia’
S

u
sta

in
a

b
le 

D
evelopm

ent’
Business’

E
m

ploy
m

ent’
Legal’

Translation’

C
oastal 

&
 

M
arine’

Encyclopaedi
as’

L
ibraries 

&
 Books’

W
eb-search’
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A
ctivity 3: D

o the Sustainability crossw
ord on 

a copy of the crossw
ord  

T
h

e 
so

ft 
co

p
y 

o
f 

th
e 

cro
ssw

o
rd 

file 
is 

<w
w

w
.eubios.info/BetCD

/Betcw
d.doc> on the w

ebsite

SU
STA

IN
A

B
ILITY

  C
R

O
SSW

O
R

D
.

D
O

W
N

 C
LU

E
S

D
O

W
N

 C
LU

E
S

1.   ____ feedback (8)
16. Confucianism

: ___ your 
elders (7)

2.  U
ltim

ately, it is up to ___ (2)
17. Coordinated tow

ards a goal 
(9)

4.  Exam
ple (2)

18. Avoiding irreversible 
dam

age (13)

5.  Action causing change (7)
19. M

any non-sim
ple 

interactions (10)

6.  W
orld W

ide W
eb (3)

21. Survive on a bare m
inim

um
 

(7)

7.  _____ is ‘Love of Life’ (9)
23. Sun, w

ind etc: ____able 
energy (5)

8.  W
ithin (4)

24. Law
 functions to ___ 
people (8)

9.  Betw
een (4)

27. Intelligent (6)

10. U
ltim

ate m
anagem

ent 
objective (14)

28. U
nited N

ations (2)

12. Ignorance and R
isk (11)

30. ____ w
e stand, divided w

e 
fall (6)

13. Prefix w
hich denotes ‘m

any’ (4)
32. M

aintain at the sam
e level 

(7)

14. Tem
poral (4)

35. Fam
ine (6)

15. D
enotes ‘before’ (3)

37. A finite w
orld has _____ 
(6)

A
C

R
O

SS C
LU

E
S

A
C

R
O

SS C
LU

E
S

3.  R
ights and _____  (16)

45. An inform
ative m

easure (9)

11. Sustain (7) 
47. D

em
onstration (4)

15. D
evelopm

ent (8)
49. Prim

ary source of energy (3)

20. Cartography (4)
51. Tim

e scale for sustainability (4) 

22. People Pow
er (9)

52. A pleasing response (3)

25. ‘____ Properties’ of system
s (8)

53. D
enotes an Ideology (3)

26. ‘R
educe, R

e-U
se, _____’ (7)

55. G
aseous  (3)

28. The best place ever (6) 
58. Econom

ic ____ of environm
ent 

(9)

29. Subsequently (4)
60. Fair trade, not ____ trade (4)

30. Prefix w
hich denotes ‘one’ (3)

61. Balance: ____ and Yang (3)

31. U
tilitarianism

: The ___ Principle 
(9) 

63. Environm
ental Im

pact Assessm
ent (3)

33. H
um

an Freedom
s (6)

64. Science plus Engineering (10)

34. Study of R
ight and W

rong (6)
65. M

other Earth (4)

36. Able to replenish indefinitely (11)
67. Lungs of the Earth (5)

38. U
ntouched nature (10)

68. Subsystem
s ____ w

ithin system
s 

(4)

40. N
ature has _____ Value (9)

69. M
ust ____ resources and energy 

(8)

42. Trade, efficiency and equity (9)
70. Enough, w

ithout excess (11)

105



D
O

W
N

 C
LU

E
S (C

O
N

TIN
U

E
D

)
D

O
W

N
 C

LU
E

S (C
O

N
TIN

U
E

D
)

39. G
enetically M

odified O
rganism

 
(3)

50. Conservation of 
___diversity (3)

41. Context outside, and ____ 
inside (8)

54. Change per unit of tim
e (4)

42. O
rganism

s and their habitat 
(7)

56. Sadly, life’s not alw
ays ___ 

(4)

43. Food grow
n w

ithout pesticides 
(7)

57. Basics: Food, clothes and a 
___ (4)

44. Structure and arrangem
ent of 

things (7)
59. W

hen? (3)

46. Cyber-environm
ent: Virtual 

____ (7)
60. Try to choose w

ork that is 
___ (3)

48. Approxim
ations of the real-

w
orld (6)

62. N
on-G

overnm
ent 

O
rganisation (3)

49. Three-dim
ensional (5)

66. Together, ___ can do it! (2)

!
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S
E

C
TIO

N
 O

B
JE

C
TIV

E
S

W
hile m

ost people have used cars few
 have consid-

ered the full econom
ic, environm

ental and ethical 
im

pact of personal autom
obiles.

This section has tw
o im

portant goals:

1.
Encourage students to broaden their thinking 
about ethical issues to look com

prehensively at 
both direct and indirect costs and benefits, and 

2.
Challenge students to critically reconsider one 
of the m

ost pervasive and hyped products of 
the m

odern era.

S
E

C
TIO

N
 7

Cars and the Ethics of Costs 
and Benefits

2.7.1. C
osts and benefits of car use for local transport

 Q
1. D

o you w
ant your ow

n car?
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In life, everything w
e m

ake or do has costs, benefits, or often 
both (e.g. benefits to the individuals and costs to society). Evo-
lution by natural selection rem

oves traits that have greater 
costs than benefits. People have developed m

any behaviors 
and technologies. Just like biological traits, these hum

an be-
haviors and technologies have both costs and benefits. Self in-
terest dem

ands that w
e use technologies and behave in w

ays 
that either individually or collectively have greater benefits 
than costs. Evolution m

akes this choice for biological traits, 

w
ith those individuals and species having advantageous traits 

leaving m
ore offspring. H

ow
ever, w

e do not alw
ays m

ake ra-
tional choices and som

e costs are difficult to see or unpleasant 
to look at. This section challenges you to consider all the costs 
and benefits of personal car use for local travel. 

D
uring the past century, the car has drastically transform

ed 
both hum

an life and the surface and atm
osphere of the Earth. 

The autom
obile has given people m

obility, convenience, and 
independence that could not even be dream

ed of in earlier 
tim

es. The autom
otive industry is one of the dom

inant sectors 
of the largest industrial econom

ies; it provides jobs, econom
ic 

pow
er, and even m

ilitary m
ight. M

ost of the w
orld's richest 

countries produce cars and all of them
 rely on cars for a m

ajor 
proportion of transportation needs. Cars are seen as sym

bols 
of w

ealth and status. Today, it seem
s that m

ost people in the 
w

orld either have cars or w
ant them

. 

Cars are a m
ixed blessing. Along w

ith the great benefits that 
cars provide com

e costs, m
any of w

hich are difficult to quan-
tify or unpleasant to consider. In this section, challenge your-
self to quantify som

e of the costs and benefits of personal car 
use.  

2.7.2. C
alculate the costs and benefits

W
orksheet I—

Start by adding up the costs of car purchase 
and use; calculate how

 m
uch you w

ould have to pay (or your 
fam

ily does pay) for each kilom
eter you or your fam

ily drive. 
If your fam

ily has its ow
n car, use your fam

ily's actual ex-
penses for the calculations; if not, then do a hypothetical 
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analysis of w
hat it w

ould cost for your fam
ily to buy and use a 

car. Car dealers should be happy to provide you w
ith cost esti-

m
ates for a car purchase; they m

ight also be able to help w
ith 

estim
ates of the other required expenses like m

aintenance, in-
surance, and taxes. Below

 is a sam
ple calculation for Japan. If 

you have access to a com
puter, the internet, and a spreadsheet 

program
, you can dow

nload a sam
ple M

icrosoft Excel spread-
sh

eet 
fro

m
 

th
e 

E
u

b
io

s 
E

th
ics 

In
stitu

te 
a

t 
<http://w

w
w

.eubios.info/BET/bet6cal.xls> (or see on the Eu-
bios CD

). A hard copy exam
ple is printed below

.

This sam
ple spreadsheet can be m

odified to fit your local situa-
tion and perform

 the calculations for you. The costs should all 
be expressed on an annual basis; in your locality, the costs 
m

ay exclude som
e of the item

s in the spreadsheet and the ta-
ble below

 or include others. In Japan, the average car is used 
for only 7.3 years (ref. 1). The sam

ple calculation for Japan, 
fam

ily sedan w
ith an 1.8 L engine and an autom

atic transm
is-

sion. Including all taxes and fees that are paid for the original 
purchase only, the price of this new

 car is 2,132,545 yen. The 
sam

ple calculation uses the car catalog specified fuel effi-
ciency for 10/15 m

ode driving (a standard urban driving se-
quence), but you can easily m

easure the fuel efficiency of a car 
yourself by filling the gas tank, m

easuring the distance until 
the next refueling, and then recording how

 m
uch gas is 

needed for the refueling: divide distance traveled by fuel 
needed to refill the tank (km

/L). The fuel efficiency you m
eas-

ure w
ill probably be less than the value listed in the car cata-

log. W
orksheet I show

s the annual costs for using this car.

W
orksheet I

Item
: 

calculation:  
A

nnual basis costs

Purchase 
of 

1800 
cc 

fam
ily 

sedan: 
2,132,545 

Yen/7.3 
years:292129

M
aintenance and parts, yen: xxx:30,000

R
oad tax, yen: xxx:35,000

Inspection (shaken), yen: xxx:41407

Insurance, yen: xxx:80,267 (1)

Parking, yen: xxx:60000

Total fixed costs, yen: xxx:538803

D
istance driven, km

: xxx:10,000 (2)

Annual fixed cost, yen/km
:538803 yen/10000 km

:54

Fuel efficiency, km
/L: xxx:16

Fuel price, yen/L: xxx:95

Fuel cost, yen/km
:95 yen/L x (10000 km

/16 km
/L):6

Total cost, yen/km
:54 + 6 yen/km

:60
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 Q
2. C

an you think of som
e w

ays to reduce the 
costs or increase the benefits of personal car use? 

Q
3. D

o you still w
ant to buy and use your ow

n per-
sonal car?

Q
4. Look at m

agazines, television and find im
-

ages of fast cars. Is that an im
age you w

ould like to 
portray?

2.7.3. H
ow

 fast do you travel?

The prim
ary benefit of ow

ning and operating your ow
n car is 

the freedom
 to travel quickly w

herever you w
ant. Speed is dis-

tance divided by tim
e. M

ost cars can be driven faster than 120 
km

/h; how
ever, in urban conditions, the actual speed is far 

less than the m
axim

um
 speed. If your fam

ily has a car, then 
m

easure the distance and tim
e taken for several typical local 

drives. The speed for each trip w
ill be m

uch less than the m
axi-

m
um

 speed because the driver m
ust stop at red lights and 

stop signs, etc. M
ost cities and tow

ns also have periods w
ith 

heavy traffic; during such rush hours, travel speed is low
. For 

exam
ple, the average driving speed in Bangkok, Thailand for 

all hours of the day and night is about 15 km
/h. The average 

speeds of several courses m
easured in m

orning, noon, and eve-
ning w

ere 19.2 km
/h in Tokyo and 34.3 km

/h in Tsukuba (3), 

a tow
n about 60 km

 northeast of Tokyo. In fact, m
ost drivers 

do not realize how
 low

 the actual average speed of their local 
car trips is. 
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W
orksheet II—

Calculate the average speed of som
e drives 

in your tow
n. Express your results in units of km

/h. Then di-
vide this result into 1 to get hours/km

 traveled; for Tsukuba, 
the average speed of 34.3 km

/h is equal to (1/34.3) = 0.0292 
h/km

.

W
orksheet II

D
rive course: distance: tim

e: speed

a:::

b:::   etc. 

average:::

E
xam

ples:xxx:Tsukuba:Tokyo

average speed, km
/h:34.3:19.2:xxx

hours/km
:xxx:0.0292:0.0521

speed including tim
e to earn the m

oney to pay for the 
car and car use:

total h/km
:xxx:0

.0
490

:0.0
719

average km
/h:xxx:20.4:13.9

Q
5. H

ow
 does the speed of local driving you 

calculated for your fam
ily differ from

 that for the 
Japanese exam

ple?  

Q
6. C

om
pare how

 m
uch tim

e it w
ould take for you 

to travel by foot, bicycle, car and public transport 
for som

e of your local trips.

2.7.4. H
ow

 hard do you have to w
ork to ow

n a car?

Q
7. D

o you w
ant to w

ork harder to buy a good 
car?

Cars are expensive. Car ow
ners m

ust spend a substantial part 
of their w

orking tim
e earning m

oney to pay for their cars. In a 
sense, this tim

e spent earning m
oney to pay for the car could 

be considered part of the travel tim
e. 

W
orksheet III (V

alues in JPY
)

m
onthly after-tax incom

e (m
ean for salaried w

orkers):464723

annual disposable incom
e:5576676

hours w
orked/year:1848

yen/h:3018

hours of w
ork to pay for each km

 of car travel:0.0198
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m
inutes of w

ork to pay for each km
 of car travel:1.2

W
orksheet III—

Estim
ate how

 m
uch tim

e the providers in 
your fam

ily spend or w
ould spend to earn the m

oney needed 
for each km

 of travel in a fam
ily car. Start from

 the after-tax 
incom

e and divide by hours w
orked: this w

ill give incom
e per 

hour. If sharing the real inform
ation w

ith your classm
ates and 

teacher is against your value of privacy, then use som
e typical 

values for your com
m

unity. 

The average after-tax annual incom
e for salaried em

ployees in 
Japan in 2001 w

as 5576676 yen for 1848 hours of w
ork, or 

3018 yen/h. D
ivide the cost/km

 traveled you calculated in 
W

orksheet I by the incom
e per hour; this gives hours w

orked 
to pay for each kilom

eter driven. For Japan, 60 yen/km
 di-

vided by 3018 yen/h gives 0.0198 h of w
ork to pay for each 

km
 the car is driven. Add this num

ber to the average speed of 
local trips from

 W
orksheet II (also in units of hours per kilo-

m
eter) to get another estim

ate of average speed:  for Tsukuba, 
the sum

 of 0.0198 + 0.0292 = 0.0490 h/km
.  To convert the 

sum
 back into units of km

/h, divide it into 1. For the exam
ple 

calculated for Tsukuba, w
hen w

e include the tim
e required to 

earn the cost of car ow
nership and use, then the average speed 

of local driving is reduced from
 about 34.3 to 20.4 km

/h, 
equivalent to vigorous bicycling speed. Traveling by car does 
not provide an exercise benefit that is provided by w

alking or 
cycling. 

    
!     

!    
!

2.7.5. C
an w

e quantify ethics?

Som
e other costs of car use are m

ore difficult to quantify. Cars 
release m

uch of the carbon dioxide, causing the greenhouse 
effect, w

hich is now
 causing clim

ate change and w
arm

ing the 
Earth. In Japan, 8326 people w

ere killed in traffic accidents in 
2002. Cars cause m

uch of the air pollution.  Every year air pol-
lution kills about 2.7 to 3 m

illion people, about 6%
 of all 

deaths. Even for people w
ho are not killed, air pollution dam

-
ages health causing m

uch sickness and disability. H
ealth care 

for people sickened by air pollution represents a cost of car 
use not included in the calculations above.

Cars require netw
orks of paved roads. These roads are built 

w
ith taxes w

e pay to the governm
ent; road construction and 

m
aintenance are costs of car use not included in the calcula-

tions above. Paving reduces the land's ability to absorb w
ater; 

as paving increases, the flooding and destruction caused by 
heavy rains also increases. R

oads fragm
ent natural habitats, 

interrupting m
igration pathw

ays; cars also kill m
any anim

als 
on roads. Structuring our cities and tow

ns to favor car use also 
m

akes them
 less friendly to pedestrians and cyclists. W

hile 
traveling in a car, the local environm

ent is the car; cars cut 
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people of from
 experiencing natural environm

ents and from
 

interactions w
ith other people.  

Q
8. C

an w
e or should w

e try to express this loss 
of lives in m

onetary term
s? H

as anyone you love 
been killed or injured in a traffic accident 

Q
9. C

an you think of som
e other costs and benefits 

of local car use that are excluded from
 the calcula-

tions? H
ow

 can w
e com

pare and balance costs and 
benefits that have different units? 

       
!       

!      
!

Q
10

. C
an you think of som

e other technologies 
that are causing large changes in ecosystem

s or in 
the w

ay people live? If so, w
hat are som

e of the costs 
and benefits of these other technologies? Q

11. Should 
all technologies be used? C

an any technologies be 
stopped?

2.7.6. R
eflection and Teacher N

otes

Cars are an integral part of the fabric of every m
odern society; 

so, m
ost readers w

ill approach the issue of personal car use 

w
ith strong predeterm

ined ideas. This quantitative analysis is 
a good starting point to encourage rational and objective 
analysis and dispassionate reflection.

The project in this section is to calculate costs and benefits. In 
the first part, the issue can be presented and the analysis ex-
plained and dem

onstrated. Students, either individually or in 
groups, could be assigned the task of perform

ing the analysis 
for hom

ew
ork. In the second part, students should present the 

results of their analysis to others and be encouraged to discuss 
som

e of the m
any questions raised. 

Som
e students or their parents m

ay be uncom
fortable sharing 

som
e of the data needed for the quantitative analysis, for ex-

am
ple household incom

e and hours w
orked. If so, then teach-

ers m
ay provide som

e typical values for the local com
m

unity. 
O

ther data m
ight be difficult to obtain; again, teachers m

ight 
help by providing som

e reference values for students to use. It 
m

ight also be interesting to ask different students or groups of 
students to perform

 the exercise w
ith different types of vehi-

cles, for exam
ple very sm

all cars or sport utility vehicles. Also 
please share the results of your analysis in feedback.

The topic touches m
any areas. The basic analysis is sim

ple, 
but if it is of interest to the teacher and students, additional 
projects could be assigned to investigate som

e of the issues 
raised in the section after the quantitative analysis. Since one 
of the goals is broad thinking, the classroom

 discussion can be 
allow

ed to depart from
 the topics explicitly m

entioned.
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C
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E
S

This section introduces issues of energy produc-
tion and natural resources. There are lim

its to the 
hum

an consum
ption of different form

s of energy 
and 

natural 
resources. 

Environm
ental 

im
pacts 

from
 our consum

ption depend upon the different 
form

s of energy or resource, rates of use, and 
w

hether or not they are renew
able.    

This section aim
s to:

1.
D

escribe the different form
s of conventional 

and non-conventional energies.

2.
Illustrate dilem

m
as betw

een use of energy and 
preservation of the environm

ent.

3.
Consider conservation of different natural 
resources.

S
E

C
TIO

N
 8

Energy crisis, resources &
 environm

ent

2.8.1. E
nergy

Energy is the capacity to do w
ork. Energy is found on our 

planet in a variety of form
s, som

e of w
hich are im

m
ediately 

useful, w
hile others requires a process of transform

ation from
 

one form
 to another w

hich is easier to use. Energy is an im
por-

tant input for developm
ent of society. 

The energy consum
ption of a nation is usually considered as 

an index of its developm
ent. This is because alm

ost all devel-
opm

ental activities are directly or indirectly dependent upon 
energy. W

e find w
ide disparity in per capita energy use be-

tw
een the developed and developing nations. Because of em

i-
nent shortages in conventional energy sources there is increas-
ing attention to non-conventional energy sources such as solar 
energy, w

ind energy, tidal energy, geotherm
al energy and bio-

m
ass energy. 
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In tapping the non conventional energy sources an eco-
friendly approach is essential in order to keep our environ-
m

ent m
ore habitable. Energy sources can classified into con-

ventional 
energy 

sources 
and 

non 
conventional 

energy 
sources. 

2.8.2. C
onventional E

nergy Sources

The conventional energy sources include, coal, oil, natural gas 
and biom

ass.

Coal is the m
ost w

idely used fossil fuel. Anthracite coal w
hich 

is harder w
ith low

 sulphur content and m
ore than 90%

 carbon 
is considered better than the bitum

inous coal w
hich is softer 

w
ith 70%

 to 90%
 carbon and produces less heat than the an-

thracite. A coal m
ine is called a colliery. The m

ajor coal uses 
in the w

orld are in the iron and steel industry, and generating 
electricity from

 heat in therm
al pow

er plants. In high tem
pera-

ture and pressure coal can be converted to coal gas, w
hich can 

also be used like natural gas. 

Burning of coal creates environm
ental problem

s due to the 
production of fly ash, SO

2, oxides of nitrogen, different hydro-
carbons and acid rain problem

s. Coal dust also affects vegeta-
tion leading to coloured necrotic sym

ptom
s. Fly ash also con-

tam
inates w

ater and leads to heavy m
etal pollution. Coal is 

the w
orld’s single largest contributor for global w

arm
ing.

  
   

 Q
1. C

an you sug-
gest five w

ays to prevent global w
arm

ing?

  A
ctivity 1: G

roup activity –
 start planting 

trees in your gardens, and in places the com
m

unity 
w

ants to have m
ore trees.

Q
2. W

hat is your ethical concern about air 
pollution? List out advantages and disadvantages of 
oil in daily life?

O
il is the second m

ajor conventional energy source. This is 
m

ore inflam
m

able than coal w
ith highest energy content per 

unit of fuel m
atter. O

il is found as organic rem
ains w

ithin un-
derground sedim

entary deposits at different parts of the 
w

orld. Crude oil is taken from
 the ground, refined in oil refin-
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eries and categorized into different form
s based on the purity, 

petrol, diesel and gasoline. K
erosene and lubricating oils are 

also produced.

O
il pow

ered vehicles em
its CO

2, SO
2, N

O
2, CO

 and particu-
late m

atter that are m
ajor causes of air pollution, especially in 

urban areas w
ith heavy traffic density. Leaded petrol leads to 

neurological dam
ages. Petrol vehicles can be run w

ith un-
leaded fuel by adding catalytic converters on all the new

 cars 
but unleaded fuel contains benzene and butadiene w

hich are 
know

n to be carcinogenic com
pounds (See section 2.7).

N
atural gas is m

ainly com
posed of m

ethane w
ith sm

all 
am

ounts of propane and ethane. N
atural gas deposits are 

m
ostly found along w

ith oil deposits because they have been 
form

ed by decom
posing rem

ains of dead anim
als and plants 

buried under the earth. N
atural gas is the cleanest fuel. It can 

be easily transported through pipelines. It has high calorific 
value and burns w

ithout any sm
oke. It is used as a dom

estic 
fuel, industrial fuel and also in pow

er plants for generating 
electricity. It is also used as a source of hydrogen gas in the fer-
tilizer industry and as a source of carbon in the tyre industry, 
for exam

ple.

Com
pressed natural gas (CN

G
) is used as an alternative to pet-

rol and diesel for transport of vehicles. N
ow

adays buses and 
auto-rickshaw

s run on this new
 fuel. This has greatly reduced 

the vehicular pollution.

Synthetic natural gas (SN
G

) is a m
ixture of carbon m

onoxide 
and hydrogen. It is a connecting link betw

een a fossil fuel and 

substituted natural gas. Low
 grade coal is initially trans-

form
ed into synthetic gas by gasification follow

ed by catalytic 
conversion of m

ethane.

G
roup activity: Visit an energy producing plant and 

subm
it a m

ini project report (e.g. a gas energy plant)

2.8.3. N
on conventional energy sources

N
on-conventional 

energy 
sources 

are 
m

ostly 
renew

able, 
w

hich can be generated continuously in nature and are inex-
haustible. These energy sources are not yet used w

idely by hu-
m

an beings due to easy availability of conventional energy 
sources. D

ue to over-exploitation of conventional energy 
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sources and its im
pact has deteriorated the quality of our envi-

ronm
ent.  This has necessitated the transition tow

ards non-
conventional energy sources, w

hich are m
ore eco friendly and 

non-exhaustible.

Solar energy: Solar radiation is one of the cheapest energies 
available throughout daytim

e and can be trapped through vari-
ous w

ays. For exam
ple, consider the follow

ing cases.

a. 
Solar therm

al devices such as solar cookers, solar w
ater 

heaters that concentrate solar radiation w
ith the help of a re-

flector to form
 heat. The solar energy received by near earth 

space is approxim
ately 1.4 kiljoules/second/m

2, this is know
n 

as the solar constant.

b. 
Photovoltaic (PV) silicon devices of solar cells directly 

convert solar radiation to electricity and are w
idely used to cre-

ate solar lam
ps. Solar cells are m

ade of thin w
afers of sem

icon-
ductor m

aterials like silicon and gallium
. W

hen solar radia-
tion falls on them

 a potential difference is produced w
hich 

causes a flow
 of electrons and produces electricity. By using 

gallium
 arsenide, cadm

ium
 sulphide or boron, the efficiency 

of the PV cells can be im
proved. A group of solar cells joined 

together in a definite pattern form
 a solar panel, w

hich can 
harness a large am

ount of solar energy and can produce 
enough electricity to run streetlights, irrigation w

ater pum
ps. 

Sim
ilar cells are also used in calculators, electronic w

atches, 
and traffic signals.

c. 
Solar cookers: solar cookers m

ake use of solar heat by re-
flecting the solar radiation using m

irrors directly on to a glass 

sheet w
hich covers a black insulated box w

ithin w
hich the raw

 
food is kept. A new

 design of solar cooker is now
 available 

w
hich involves a spherical reflector instead of plane m

irror 
that has m

ore heating and hence greater efficiency.

Q
3. Please collect data on how

 m
any houses, 

institutions, and industries have set up solar w
ater 

heaters.

Q
4. List w

ays and m
eans you can conserve the en-

ergy.

W
ind energy w

as the earliest energy source used for long dis-
tance transportation, by sailing ships. Today som

e countries 
like D

enm
ark and G

erm
any, and the state of California in 

U
SA, have large w

ind turbines cooperatives, w
hich sell electric-

ity to the central electricity grid. W
ind pow

er is the function of 
w

ind speed and therefore the average w
ind speed of an area is 

an im
portant determ

inant of econom
ically feasible pow

er. 
W

ind energy is harnessed by m
aking use of w

indm
ills. The 

blades of the w
indm

ills keep on rotating continuously due to 
the force of striking w

ind. D
uring the past tw

o decades there 
has been a great deal of technical progress m

ade in the design, 
sitting and installation, operation and m

aintenance of pow
er 

producing w
indm

ills. These im
provem

ents have resulted in 
decreased cost of electricity production. The rotational m

otion 
of the blades is converted into energy for a num

ber of m
a-

chines like w
aterpum

ps, flourm
ills and electric generation. A 
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large num
ber of w

indm
ills are installed in clusters called w

ind 
form

s and feed pow
er to the utility grid and produce a large 

am
ount of electricity. These form

s are ideally located in 
coastal regions, open grasslands or hilly regions, particularly 
m

ountain passes and ridges w
here the w

inds are strong and 
steady. W

ind energy is very useful, as it does not cause envi-
ronm

ental pollution, though it changes the appearance of the 
landscape. After initial installation cost, the w

ind energy is 
very cheap.

Tidal energy: Tidal and oceanic w
aves have enorm

ous poten-
tiality to produce electricity as continuous rotation of turbines 
can be achieved to generate electricity if tidal w

aves are al-
low

ed to m
ake im

pact on turbines continuously. K
inetic en-

ergy of tidal flow
 can be harnessed through tw

o m
ain technolo-

gies nam
ely:

a. Lift device tur-
bine 

w
here 

the 
w

indm
ill type of 

technology is ap-
plied to the liquid 
en

viro
n

m
en

t. 
H

ere the propel-
ler 

h
as 

sp
eed 

m
uch faster than 

the current speed 
and is considered 
to 

be 
m

ost 
effi-

cient device.

b.D
rag device w

ater w
heels technology is less efficient than 

the lift device and the blade speed is unable to exceed that 
of the current.

G
eotherm

al energy is derived from
 the heat present in the 

interior of the earth, and can be converted into heat and elec-
tricity. Three popular technologies to harness this energy are      
1) G

eotherm
al heat pum

ps that use shallow
 ground energy to 

heat and cool buildings; 2) directly piped hot w
ater to w

arm
 

greenhouses, or for bathing; and 3) pow
er plants that gener-

ate electricity from
 geotherm

al reservoirs like deep w
ells. Suit-

able sites for pow
er generation from

 geotherm
al energy in-

cludes volcanic locations, geysers and hot springs, and it is 
used in N

ew
 Zealand to generate electricity.

B
iogas is a m

ixture of m
ethane, CO

2, hydrogen and hydro-
gen sulphide. This gas is obtained from

 biological degradation 
of organic w

astes. For exam
ple in India, gobar gas is derived 

from
 cow

 dung w
ithin a cham

ber of suitable environm
ent in 

the presence of w
ater. D

igestion of cattle excreta w
ithin a 

cham
ber prim

arily by m
ethanogenic bacteria provides an 

ecofriendly technology to produce a large am
ount of biogas 

that can be used in local villages for cooking. Biogas plants 
also produce a large quantity of refuse in the form

 of slurry, 
w

hich can be used as organic fertilizers. Biogas is non-
polluting, clear and low

 cost fuel w
hich is very useful for rural 

areas w
here a lot of anim

al w
aste and agricultural w

aste are 
available. You could try to setup a m

ini biogas plant in your 
house/institution.
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E
nergy from

 solid w
aste: As the population increases day 

by day, the am
ount of w

aste generated is also increasing. O
ne 

of the im
portant m

ethods of solid w
aste m

anagem
ent is using 

this w
aste for energy production. This w

aste can be burnt to 
produce heat that creates steam

 from
 w

ater in the boilers. 
This steam

 can be used to rotate turbines for generating elec-
tricity. This energy is popularly know

n as trash pow
er. H

ow
-

ever, the solid w
aste burning creates air pollution, unless it is 

incinerated under very careful conditions.

N
uclear energy is know

n for its high destructive pow
er as 

evidenced from
 nuclear w

eapons. The nuclear energy can be 
harnessed by tw

o m
ethods, nam

ely nuclear fission and nu-
clear fusion.

1. N
uclear fission: the nucleus of certain isotopes w

ith large 
m

ass num
bers are split into higher nuclei on bom

bardm
ent by 

neutrons and a large am
ount of energy is released through a 

chain reaction.

2. N
uclear fusion: tw

o isotopes of light elem
ents are forced to-

gether at extrem
ely high tem

perature around 1 billion degrees 
Celsius until they fuse to form

 a heavier nucleus releasing an 
enorm

ous am
ount of energy in the process. It is difficult to ini-

tiate the process but it releases m
ore energy than nuclear fis-

sion. It is not yet used for energy production.           

The m
ajor problem

 related to nuclear energy is the disposal of 
nuclear w

aste. The m
anagem

ent, storage and disposal of radio-
active w

astes resulting from
 the nuclear pow

er generation are 
the 

biggest 
expenses 

of 
the 

nuclear 
pow

er 
industry.

!   
H

um
an errors have created disasters or accidents in nuclear 

pow
er plants in the past, such as in Chernobyl in the form

er 
U

SSR
 (U

kraine), and Fukushim
a in Japan. It w

ill result in col-
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lapse of both living and non-living com
ponents of our ecosys-

tem
s.

Q
5. D

o you know
 the destructive pow

er of nu-
clear energy? C

an you suggest som
e safe disposal 

m
ethods for nuclear w

aste (See insert of spent fuel 
rod containm

ent site dam
aged in Fukushim

a). 

8.4. E
nergy and R

esource C
onservation

 

Conserving energy for the future has becom
e a key issue in the 

present scenario of environm
ental degradation and protec-

tion. Energy saved is energy given for another day. Saving en-

ergy w
ill cut dow

n pollution levels and help our fossil fuel last 
longer. W

e should im
prove the energy efficiency of our ow

n 
life. W

e should use creativity in the developm
ent of new

 tech-
nologies to achieve greater efficiency in energy transfer. W

e 
should encourage people to use less polluting energy sources 
so that the dam

age caused to our environm
ent w

ill be reduced 
(See other sections also in section B). 

Q
6. G

ive exam
ples of eco-friendly approaches 

in all our activities and w
ays w

e can reduce energy 
use.

N
atural R

esources are the resources, w
hich are available in 

nature, w
hich are necessary and useful for hum

an needs in 
the form

 of m
atter and energy. They help to im

prove the qual-
ity of hum

an life w
hen used w

ell. These natural resources in-
cludes air, w

ater, soil and m
inerals along w

ith the solar energy 
as abiotic factors, w

hile biotic factors consist of plants, ani-
m

als and m
icrobes. 

M
ineral resources: M

inerals are naturally occurring inor-
ganic crystalline solids having a definite chem

ical com
position 

and characteristic properties. Com
m

only used m
inerals are 

quartz, feldspar, biotitic, dolom
ite, calcite, and laterite. U

se of 
m

etals by hum
an beings have been extensive since the begin-

ning of hum
an civilization. The m

etals used in m
axim

um
 

quantity are iron, follow
ed by m

anganese, copper, chrom
ium

, 
alum

inum
 and nickel. Coal is a m

ajor source of energy.
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M
ining includes extracting m

inerals from
 deep deposits in 

soil by using sub-surfacing m
ining, or from

 shallow
 deposits 

by surface m
ining. O

pen-pit m
ining, dredging and strip m

in-
ing are form

s of surface m
ining. The dam

age done to the envi-
ronm

ent from
 m

ining is enorm
ous. It results in devegetation 

and defacing of landscape, subsidence of land, ground w
ater 

pollution, surface w
ater pollution, air pollution, and occupa-

tional health hazards for the w
orkers.          

H
ydrosphere: W

ater is our m
ost abundant resource, cover-

ing about 71%
 of the earth’s surface. This precious film

 of w
a-

ter is about 97%
 salt w

ater and the rem
ainder is fresh w

ater. 
W

ater helps m
aintain the earth’s clim

ate and dilute the envi-
ronm

ental pollutants. Essential to all life, w
ater constitutes 

from
 50%

 to 97%
 of the w

eight of all plants and anim
als and 

about 70%
 of our body. W

ater is also essential for agriculture, 
m

anufacturing, transportation and countless other hum
an ac-

tivities. W
ater is a precious com

m
odity, and w

e need to think 
how

 to conserve w
ater.

                     
  

Food R
esources: The m

ain food resources include w
heat, 

rice, m
aize, potato, barley oats, cassava, sw

eet potato, sugar-
cane, pulses, sorghum

, m
illet, fruits, vegetables, m

ilk, m
eat, 

fish and seafood. M
eat and m

ilk are m
ainly consum

ed by 
m

ore developed countries w
hile rice, w

heat, m
aize are staple 

foods everyw
here. D

eficiency or lack of nutrition often leads 
to m

alnutrition resulting in several diseases in the developing 
countries. In som

e of the developing countries, even though 
the production has increased considerably still there is a star-
vation and hunger prevails.  Conserving genetic resources for 
food and agriculture is very im

portant and the subject of inter-
national treaties.

Every tw
o seconds som

eone dies of hunger in the w
orld. This 

is m
ainly due to im

proper distribution system
s. The green 

revolution brought m
odern agriculture in term

s of using m
ore 

fertilizer, pesticides and new
 hybrid varieties but it also lead 

to undesirable changes in our environm
ent. Even though the 

pesticides and fertilizers have increased the productivity it 
also becam

e lethal to som
e of the useful and beneficial insects 

and anim
als. In order to increase our agricultural productivity 

and m
inim

ize the dam
age of pesticides on environm

ent, agri-
culturists are encouraged to take up organic farm

ing w
hich is 

one of the traditional w
ays of agriculture. 

O
rganic farm

ing refers to agricultural production system
 used 

to produce food and fibre w
ith out chem

icals nam
ely pesticide 

and fertilizers. O
rganic farm

ing relies on developing biological 
diversity in the field to disrupt habitat for pest organism

s and 
the purposeful m

aintenance and replenishm
ent of soil fertil-
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ity. The m
aintenance of soil fertility relies principally on the 

use of legum
es, crop rotations, the application of com

posted 
anim

al m
anures.

Certain w
ild species com

m
only know

n as w
ildlife resources 

are im
portant because of their actual and potential econom

ic 
value to people. W

ildlife resources that provide sport in the 
form

 of hunting and fishing are know
n as gam

e species. Bio-
logical resources provide people w

ith a w
ide variety of direct 

econom
ic benefits as a sources of food, spices, flow

ering 
agent, soap, cooking oils, lubricating, w

axes, dyes, natural in-
secticides, papers, fuels, fiber, leathers, natural rubber, m

edi 
cines and other im

portant m
aterials. Aspirin, probably the 

w
orlds m

ost w
idely used drug, w

as developed according the 
chem

ical “blue print” supplied by a com
pound extracted from

 
the leaves of a tropical w

illow
 tree. A fungus produces penicil-

lin. 

 The ethical issues of anim
al use are discussed in sections 1.3 

and 1.4. Earlier sections in chapter 2 exam
ine a range of envi-

ronm
ental ethics.

 Q
7. P

lease consider how
 to conserve natural 

resources? Think of w
ays to conserve w

ater, con-
serve E

nergy, protect the soil, and prom
ote sustain-

able agriculture.

Q
8. W

hich biological resources did you use yester-
day in your daily life?
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C
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C
TIV

E
S

Tourism
 is a popular hobby and an im

portant eco-
nom

ic activity. There are different reasons that peo-
ple use to choose holiday destinations.

This section aim
s to:

1.
Introduce the concept of ecotourism

.

2.
M

ake people reflect on the potential im
pacts of 

tourism
 on local environm

ents and cultures.

This section could also be the basis for field w
ork 

to com
m

unities involved in ecotourism
 projects.

S
E

C
TIO

N
 9

Ecotourism
2.9.1. H

olidays

This section includes a num
ber of questions and activities, w

hich 
w

e hope m
akes you think about the ethical issues of travel and 

holidays.  H
ave fun! If you cannot think of w

here you have been, 
then think about w

hat you w
ould like to do.
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Q
1 

R
eflect for five to ten m

inutes on tw
o or 

three holidays you have had. W
here did you go?  

W
hat kinds of activities did you engage in?

Q
2  M

ake a list of things you enjoyed the m
ost and 

the least?

Q
3  C

om
pare your list 

w
ith 

others. 
Think 

of 
som

e possible reasons 
w

hy 
you 

liked 
or 

dis-
liked these activities.

R
ead the postcard …

  15 July 2003
D

ear Lisa,

Thanks for the letter.  It’s really hot in the city.  D
o you think I have hope 

to shed a few
 kilos?  H

appy to know
 you have settled   in your new

 hom
e.

I took a 4-day break in Palaw
an, such a lovely place!  I w

ent  island hop-
ping around H

onda Bay.  And I also have a picture   w
ith a crocodile from

 
the W

ildlife Conservation Institute, if    that’s anything to brag about. 

O
h, m

y sister cam
e over for a 2 w

eek visit.  It w
as fun being w

ith her 
again.  

Take care,
        M

aria 

Q
4. W

hy do you think so? W
hat do you think 

she did on her holiday?

Q
5. W

rite postcards to each other about your recent 
holiday.
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D
id Lisa enjoy it?

C
heck A

nsw
er

Q
uestion 1 of 2

W
hat kind of holiday did M

aria have? 

A
.

Terrible holiday

B
.

Fun holiday

C
.

R
om

antic holiday

D
.

School holiday



2.9.2  Tourism
 and N

ature

Q
6.  Look at the tourist activities below

.  A
re 

there any w
ords that you don’t understand?  

Adventure R
acing, Sustainable Tourism

, Trekking, R
iver 

R
afting, Bungee Jum

ping, Bird W
atching, Photo Safari, 

Scuba D
iving, Sw

im
m

ing, Surfing, Cultural Tours , R
e-

pelling, Beach bum
m

ing, W
hale/D

olphin W
atching , G

o-
ing to zoos, Canopy W

alking, Archaeological Tours, Shell 
Collecting, Alternative Tourism

, Looking at Flow
ers , 

H
unting, Listening to N

ature, Fishing, Collecting Insects, 

Q
7.  N

ow
, classify them

 according to M
ar-

tha H
oney’s classification schem

e:

1. 
W

ildlife Tourism
: observing anim

als in their native 
habitat.

2. 
N

ature Tourism
: traveling to rem

ote areas to enjoy 
and experience nature

3.
Adventure Tourism

: nature tourism
 involving risk-

taking activities.

D
raw

 a table like this on a piece of paper…

 Can you think of any other activities for each of these types?

2.9.3. W
hat is E

cotourism
?

R
ead w

hat som
e people have thought about ecotour-

ism
:

 !
!!Travelling to relatively 

undisturbed or 
uncontam

inated natural areas 
w

ith the specific objective of 
studying, adm

iring, and 
enjoying the scenery and its 
w

ild plants and anim
als, as 

w
ell as any existing cultural 

m
anifestation.!

!Responsible travel 
to natural areas 
that conserves the 
environment and 

improves the well-
being of local 

people. 

H
ector C

eballos Lascurain

                                
 

 
The E

cotourism
 Society

Q
8. Think about your classification in the previous 

section and the table you m
ade.  W

hich of the activities can 
be considered as ecotourism

.

Q
9.   W

rite your ow
n definition of ecotourism

…

 

125



2.9.4.  E
cotour Packages

Q
10

.  Q
uickly scan for the m

ain attractions of 
the ecotour packages offered by H

&
M

 Travel. W
hat 

w
ords w

ould be appealing to a potential custom
er?

  W
hich ecotour package w

ould you choose? W
hy?

Q
11.    A

re the tw
o packages true exam

ples of ecotour-
ism

?

To:   M
ario G

onzalez
From

: Teresa Bautista
D

ate: 
3/29/12 H

R
e: Ecotour Package 

D
ear M

r. G
onzalez, 

G
reetings from

 H
&

M
 Travel!

It is nice to hear from
 you again.  R

egarding your in-
quiry, please find details as follow

s.
For further assistance, please feel free to w

rite to us. 
W

e w
ill be glad to assist you.

 
 

 
 

 
 

Best w
ishes,Teresa

E
cotour Package A

: M
ountain A

dventure

Visit  the m
ystical m

ountains w
here a w

orld of 
raw

 and unspoilt treasures unfold.  Com
e and be-

hold the grandeur of breathtaking Crystal Falls.  
G

o w
ild along the river, trekking through prim

i-
tive m

ountain trails. W
itness the glory of life in 

the legendary m
ountains for a bargain price of 

$100 !!!! 
R

ates are inclusive of three nights accom
m

odation 
and full breakfast/lunch/dinner daily.  Leaves on 
M

/W
/F.

E
cotour Package B

: Fun in the Sun

Soak up the sun at W
hite Point, a place w

here 
m

agnificent m
ountains 

m
eet blue seas. G

o w
indsurfing, sea-kayaking, 

boating, snorkeling! 
See a m

yriad of colors in the coral reefs teem
ing 

w
ith breathtaking biodiversity.  

Sim
ply relax and experience our special hibiscus 

arom
atherapy and m

assage treatm
ent.  All these 

and m
ore for a special price of $175!!! R

ates are 
inclusive of tw

o nights accom
m

odation and break-
fast.  Leaves on T/Th/Sat.
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2.9.5. Interview
 w

ith the B
atcave G

uide

Profile

N
am

e:   M
ike  Santos  

A
ge:  29

M
arital Status:  M

arried 
#

 of C
hildren:  2

O
ccupation: Tour G

uide 
Incom

e:   $2 /day

M
r. Anderson: H

ow
 far is it to the batcave?

M
ike:  It’s just a 30-m

inute hike up the m
ountain, sir.

M
r. A: Is it dangerous?

M
ike: N

o, sir. I’ve been taking visitors up there since I w
as 8.

M
r. A:  That young?

M
ike:  Around these parts, w

ork is hard to com
e by…

so chil-
dren need to help their parents earn a living.

M
r. A: H

ow
 m

uch w
ill it cost to hire your services for the 

day?

M
ike: It’s up to you, sir. But the Tour G

uide Association 
charges tourists a daily rate of $ 20.

M
r. A:  H

ow
 m

uch goes to you?

M
ike:  W

ell, half goes to the association, bike rental fees cost 
$4, $3 for gasoline, $1 for entrance fee and the rest goes to 
m

e.

M
r. A:  Entrance fee?

M
ike: For the batcave, sir.

Batcave entrance…

M
r. A: It is stinky.

M
ike:  Yes, that’s the odor of the bats.

W
atch your step, sir. 

M
r. A:  W

hat is that net doing there?

M
ike: O

h, the one hanging at the m
outh of the cave?  That’s 

for catching bats.

M
r. A: W

hy in the w
orld w

ould you w
ant to catch bats? 

M
ike: Bats are a delicacy in this region. W

e usually eat them
 

during feasts.

M
r. A:  R

eally? 

M
ike: N

o kidding, sir. Bat m
eat is quite expensive w

hen sold 
in tow

n.

M
r. A:  H

ow
 do you cook it?

M
ike:  It’s usually boiled in soysauce and vinegar, topped 

w
ith chopped onions. 

Q
uite delicious! W

ould you like to try som
e, sir?

M
r. A:  M

aybe, next tim
e.

Into the depths…
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M
r. A: O

h, it’s fabulous dow
n here. Those stalactites are sim

-
ply w

onderful!

M
ike:  Yes, they are. Please use this um

brella, sir.

M
r. A: U

m
brella?

M
ike: …

.the bat droppings, sir.

Q
10

. 
Let’s 

think 
about 

this 
exam

ple? 
W

ho 
benefits from

 ecotourism
? D

oes it contribute to envi-
ron

m
en

ta
l 

con
serva

tion
? 

W
h

a
t 

d
o 

ecotou
rists 

learn? A
re there any potential risks involved?

2.9.6. O
nce in a South P

acific Island…

Island A, located in the South Pacific, has a local population of 
800 people.  In the early 1900s, the island w

as dependent on 
fishing and agriculture.  H

uts w
ere m

ade from
 coconut leaves. 

N
on-islanders seldom

 visited this island in the m
iddle of no-

w
here. All this changed in the 1960s w

hen a film
 crew

 “discov-
ered” the island. Im

ages of w
hite sand beaches w

ere show
n in 

various cinem
as around the w

orld. Som
e enterprising locals, 

w
ith the help of foreign investm

ent, then developed the island 
into a tropical paradise get-aw

ay for w
eary travelers. The 

1970s saw
 the advent of rich tourists looking for exotic holi-

days aw
ay from

 civilization. M
ore tourists cam

e to the island 
in the 1980s.  N

o longer w
as the island a quiet fishing com

m
u-

nity.

Q
11. 

 W
hat could be a good title for this 

story?

Q
12.  W

hat do you think happens next? W
rite your 

ow
n version. W

hat w
ill be the likely positive or nega-

tive im
pacts on the culture and environm

ent of the 
Island?

2.9.7. C
ase Study: E

cotourism
 in the Philippines

As you read the follow
ing, w

hat w
ould you say are the key 

w
ords of the passage?

The Philippines, a developing country in South East Asia, is 
faced w

ith the challenges of an increasing population, poverty, 
inequality, and corruption. W

ith m
ore than a quarter of the 

Filipino population falling below
 the poverty threshold, the 

pressure for productivity and grow
th has led to practices that 

have resulted in environm
ental stress and degradation. 

In response, the Philippine governm
ent has adopted the rheto-

ric of sustainable developm
ent as defined by the 1987 W

orld 
Com

m
ission on Environm

ent and D
evelopm

ent. G
overnm

ent 
policies on econom

ic developm
ent have reflected this vision of 

sustainability and poverty reduction. A m
ajor part of the gov-

ernm
ent’s econom

ic developm
ent plan is ecotourism

. 
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Ecotourism
, as a Philippine governm

ent policy, had its roots 
in the 1991, 20-year Tourism

 M
aster Plan developed by the 

Philippine D
epartm

ent of Tourism
, the U

nited N
ations D

evel-
opm

ent Program
, and the W

orld Tourism
 O

rganization. This 
blueprint on the developm

ent of the tourism
 industry aim

s to 
“be sensitive”, “contribute to livelihood”, “m

inim
ize im

pact of 
negative 

factors”, 
“m

axim
ize 

and 
generate 

sustainable 
grow

th”. In 1998, the D
epartm

ent of Environm
ent and N

atu-
ral R

esources and the D
epartm

ent of Tourism
 issued a joint-

m
em

orandum
, G

uide Law
s for Ecotourism

 D
evelopm

ent in 
the Philippines, w

herein ecotourism
 w

as defined as:

“A 
low

-im
pact, 

environm
entally-sound 

and 
com

m
unity-

participatory tourism
 activity in a given natural environm

ent 
that enhances the conservation of biophysical understanding 
and education and yields socio-econom

ic benefits to the con-
cerned com

m
unity.”

The present governm
ent has reiterated the im

portance of tour-
ism

 as “a m
ajor engine of socio-econom

ic developm
ent”. Spe-

cifically, it has been prom
oting ecotourism

 as a key to sustain-
able developm

ent.

  Q
13. D

o you agree or disagree w
ith the author’s 

m
ain point? Is there a m

ain point? See the review
 

question box.

  A
ctivity: Talking P

oints on E
cotourism

 and 
H

olidays In groups, please discuss at least tw
o of 

the follow
ing questions:

Q
14. 

H
ow

 im
portant are “holidays” and “lei-

sure tim
e” in your life?
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 C
ase Study: E

cotourism
 in the Philippines

C
heck A

nsw
er

Q
uestion 1 of 5

W
hat is the point-of-view

 of the author? 

A
.

Anthropocentric view
s are not ethical

B
.

Ecocentric ecotourism
 can help

C
.

Econom
ic profit is m

ost im
portant

D
.

D
evelopm

ent ethics is a broad idea



Q
15. W

hat is the ideal holiday for you? W
here w

ill 
you go?  W

hat w
ill you do? W

ho w
ill you go w

ith?

Q
16. 

W
ould you go on an ecotour? W

hat fac-
tors w

ould be im
portant in your decision w

hether or 
not to go on an ecotour? 

Q
17. H

ave you gone on an ecotour? H
ow

 did you feel 
and w

hat did you know
 before going? A

nd after-
w

ards? D
oes school organize any "ecotrips" for the 

day?

Q
18.  

D
o you think that the goals of ecotourism

 
can be achieved? W

hy? W
hy not?

Q
19.  

A
re there any exam

ples of ecotourism
 in 

your country?  W
hat kind of role does ecotourism

 
play in your country’s developm

ent plan?

Q
20

.  
W

hat do you think are the ethical issues of 
ecotourism

?  Is it possible to resolve these issues?  Is 
it necessary to find right answ

ers to these ques-
tions?

Q
21. 

If you w
ere given the authority to de-

cide w
hether to adopt ecotourism

 policies for your 
country, w

ould you do so or not? W
hy? W

hy not?

P
ossible P

roject Topics: 

(i) M
ake an ecotour brochure. B

e as creative as pos-
sible. 

(ii)R
esearch into ecotourism

 in your country. C
reate 

a country profile. 

(iii) Im
agine that you are in charge of your coun-

try’s tourism
 departm

ent. H
ow

 w
ould you m

ar-
ket your country as a prim

e ecotourist destina-
tion?  
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The 
principles 

of 
the 

Earth 
Charter 

reflect 
extensive 

international 
consultations 

conducted 
over a period of m

any years. These principles are 
also 

based 
upon 

con
tem

porary 
scien

ce, 
international law

, and the insights of philosophy 
and religion.

Successive 
drafts 

of 
the 

Earth 
Charter 

w
ere 

circulated around the w
orld for com

m
ent and 

debate 
by 

nongovernm
ental 

organizations, 
com

m
unity 

groups, 
professional 

societies, 
and 

in
tern

atio
n

al 
exp

erts 
in 

m
an

y 
field

s. 
[w

w
w

.earthcharter.org]

S
E

C
TIO

N
 10

The Earth Charter Initiative
V

ision for the E
arth C

harter Initiative

The Earth Charter w
as officially launched at the Peace Palace 

in The H
ague on June 29, 2000. The vision is to establish a 

sound ethical foundation for the em
erging global society and 

to help build a sustainable w
orld based on respect for nature, 

universal hum
an rights, econom

ic justice, and a culture of 
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peace. The charter raises a num
ber of points related to envi-

ronm
ental ethics and can be used for debate. 2005-2014 is the 

D
ecade for Education for Sustainable D

evelopm
ent, launched 

under the lead of U
N

ESCO
. There have been a num

ber of 
global environm

ental statem
ents, including the Convention 

on Biological D
iversity and Agenda 21 that arose out of the 

1992 Earth Sum
m

it in R
io de Janeiro. The texts are available 

on the Internet, but for discussion of environm
ental ethics 

this docum
ent is m

ore challenging upon the readers, and it is 
yet to be adopted at the U

N
.

O
bjectives of the E

arth C
harter:

•  
To prom

ote the dissem
ination, endorsem

ent, and im
ple-

m
entation of the Earth Charter by civil society, business, and 

governm
ent.

•  
To encourage and support the educational use of the 

Earth Charter in schools, universities, faith com
m

unities, and 
m

any other settings.

• 
To seek endorsem

ent of the Earth Charter by the U
N

.

PR
E

A
M

B
LE

W
e stand at a critical m

om
ent in Earth's history, a tim

e w
hen 

hum
anity m

ust choose its future. As the w
orld becom

es in-
creasingly interdependent and fragile, the future at once holds 
great peril and great prom

ise. To m
ove forw

ard w
e m

ust recog-
nize that in the m

idst of a m
agnificent diversity of cultures 

and life form
s w

e are one hum
an fam

ily and one Earth com
-

m
unity w

ith a com
m

on destiny. W
e m

ust join to bring forth a 
sustainable global society founded on respect for nature, uni-
versal hum

an rights, econom
ic justice, and a culture of peace. 

Tow
ards this end, it is im

perative that w
e, the peoples of 

Earth, declare our responsibility to one another, to the greater 
com

m
unity of life, and to future generations.  

Earth, O
ur H

om
e

H
um

anity is part of a vast evolving universe. Earth, our hom
e, 

is alive w
ith a unique com

m
unity of life. The forces of nature 

m
ake existence a dem

anding and uncertain adventure, but 
Earth has provided the conditions essential to life's evolution. 
The resilience of the com

m
unity of life and the w

ell being of 
hum

anity depend upon preserving a healthy biosphere w
ith 

all its ecological system
s, a rich variety of plants and anim

als, 
fertile soils, pure w

aters, and clean air. The global environ-
m

ent w
ith its finite resources is a com

m
on concern of all peo-

ples. The protection of Earth's vitality, diversity, and beauty is 
a sacred trust.

The G
lobal Situation

The dom
inant patterns of production and consum

ption are 
causing 

environm
ental 

devastation, 
the 

depletion 
of 

re-
sources, and a m

assive extinction of species.  Com
m

unities 
are being underm

ined. The benefits of developm
ent are not 

shared equitably and the gap betw
een rich and poor is w

iden-
ing. Injustice, poverty, ignorance, and violent conflict are w

ide-
spread and the cause of great suffering. An unprecedented 
rise in hum

an population has overburdened ecological and so-
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cial system
s. The foundations of global security are threat-

ened. These trends are perilous—
but not inevitable. 

The Challenges Ahead

The choice is ours: form
 a global partnership to care for Earth 

and one another or risk the destruction of ourselves and the 
diversity of life. Fundam

ental changes are needed in our val-
ues, institutions, and w

ays of living. W
e m

ust realize that 
w

hen basic needs have been m
et, hum

an developm
ent is pri-

m
arily about being m

ore, not having m
ore. W

e have the know
l-

edge and technology to provide for all and to reduce our im
-

pacts on the environm
ent. The em

ergence of a global civil soci-
ety is creating new

 opportunities to build a dem
ocratic and hu-

m
ane w

orld. O
ur environm

ental, econom
ic, political, social, 

and spiritual challenges are interconnected, and together w
e 

can forge inclusive solutions. 

U
niversal R

esponsibility

To realize these aspirations, w
e m

ust decide to live w
ith a 

sense of universal responsibility, identifying ourselves w
ith 

the w
hole Earth com

m
unity as w

ell as our local com
m

unities. 
W

e are at once citizens of different nations and of one w
orld 

in w
hich the local and global are linked. Everyone shares re-

sponsibility for the present and future w
ell being of the hu-

m
an fam

ily and the larger living w
orld. The spirit of hum

an 
solidarity and kinship w

ith all life is strengthened w
hen w

e 
live w

ith reverence for the m
ystery of being, gratitude for the 

gift of life, and hum
ility regarding the hum

an place in nature.  

W
e urgently need a shared vision of basic values to provide an 

ethical foundation for the em
erging w

orld com
m

unity. There-
fore, together in hope w

e affirm
 the follow

ing interdependent 
principles for a sustainable w

ay of life as a com
m

on standard 
by w

hich the conduct of all individuals, organizations, busi-
nesses, governm

ents, and transnational institutions is to be 
guided and assessed.

        PR
IN

C
IPLE

S

I. 
R

E
SPE

C
T A

N
D

 C
A

R
E

 FO
R

 TH
E

 C
O

M
M

U
N

ITY
 O

F 
LIFE

1. 
R

espect Earth and life in all its diversity. 

a. R
ecognize that all beings are interdependent and every 

form
 of life has value regardless of its w

orth to hum
an beings.

b. Affirm
 faith in the inherent dignity of all hum

an beings and 
in the intellectual, artistic, ethical, and spiritual potential of 
hum

anity.
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2. 
Care for the com

m
unity of life w

ith understanding, com
-

passion, and love.

a. Accept that w
ith the right to ow

n, m
anage, and use natural 

resources com
es the duty to prevent environm

ental harm
 and 

to protect the rights of people.

b. Affirm
 that w

ith increased freedom
, know

ledge, and pow
er 

com
es increased responsibility to prom

ote the com
m

on good.

3. 
Build dem

ocratic societies that are just, participatory, 
sustainable, and peaceful.

a. Ensure that com
m

unities at all levels guarantee hum
an 

rights and fundam
ental freedom

s and provide everyone an op-
portunity to realize his or her full potential. 

b. Prom
ote social and econom

ic justice, enabling all to achieve 
a secure and m

eaningful livelihood that is ecologically respon-
sible.

4. 
Secure Earth's bounty and beauty for present and future 

generations. 

a. R
ecognize that the freedom

 of action of each generation is 
qualified by the needs of future generations.

b. Transm
it to future generations values, traditions, and insti-

tutions that support the long-term
 flourishing of Earth's hu-

m
an and ecological com

m
unities. 

In order to fulfill these four broad com
m

itm
ents, it is neces-

sary to:

II. 
E

C
O

LO
G

IC
A

L IN
TE

G
R

ITY

5. 
Protect and restore the integrity of Earth's ecological sys-

tem
s, w

ith special concern for biological diversity and the 
natural processes that sustain life.

a. Adopt at all levels sustainable developm
ent plans and regu-

lations that m
ake environm

ental conservation and rehabilita-
tion integral to all developm

ent initiatives.

b. Establish and safeguard viable nature and biosphere re-
serves, including w

ild lands and m
arine areas, to protect 

Earth's life support system
s, m

aintain biodiversity, and pre-
serve our natural heritage. 

c. Prom
ote the recovery of endangered species and ecosys-

tem
s.

d. Control and eradicate non-native or genetically m
odified or-

ganism
s harm

ful to native species and the environm
ent, and 

prevent introduction of such harm
ful organism

s. 

e. M
anage the use of renew

able resources such as w
ater, soil, 

forest products, and m
arine life in w

ays that do not exceed 
rates of regeneration and that protect the health of ecosys-
tem

s.
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f. M
anage the extraction and use of non-renew

able resources 
such as m

inerals and fossil fuels in w
ays that m

inim
ize deple-

tion and cause no serious environm
ental dam

age.

6. 
Prevent harm

 as the best m
ethod of environm

ental pro-
tection and, w

hen know
ledge is lim

ited, apply a precautionary 
approach. 

a. Take action to avoid the possibility of serious or irreversible 
environm

ental harm
 even w

hen scientific know
ledge is incom

-
plete or inconclusive.

b. Place the burden of proof on those w
ho argue that a pro-

posed activity w
ill not cause significant harm

, and m
ake the 

responsible parties liable for environm
ental harm

.

c. Ensure that decision-m
aking addresses the cum

ulative, 
long-term

, indirect, long distance, and global consequences of 
hum

an activities.

d. Prevent pollution of any part of the environm
ent and allow

 
no build-up of radioactive, toxic, or other hazardous sub-
stances.

e. Avoid m
ilitary activities dam

aging to the environm
ent.

7. 
Adopt patterns of production, consum

ption, and repro-
duction that safeguard Earth's regenerative capacities, hum

an 
rights, and com

m
unity w

ell being. 

a. R
educe, reuse, and recycle the m

aterials used in production 
and consum

ption system
s, and ensure that residual w

aste can 
be assim

ilated by ecological system
s.  

b. Act w
ith restraint and efficiency w

hen using energy, and 
rely increasingly on renew

able energy sources such as solar 
and w

ind. 

c. Prom
ote the developm

ent, adoption, and equitable transfer 
of environm

entally sound technologies.

d. Internalize the full environm
ental and social costs of goods 

and services in the selling price, and enable consum
ers to iden-

tify products that m
eet the highest social and environm

ental 
standards.

e. Ensure universal access to health care that fosters reproduc-
tive health and responsible reproduction. 

f. Adopt lifestyles that em
phasize the quality of life and m

ate-
rial sufficiency in a finite w

orld.

8. 
Advance the study of ecological sustainability and pro-

m
ote the open exchange and w

ide application of the know
l-

edge acquired. 

a. Support international scientific and technical cooperation 
on sustainability, w

ith special attention to the needs of devel-
oping nations. 
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b. R
ecognize and preserve the traditional know

ledge and spiri-
tual w

isdom
 in all cultures that contribute to environm

ental 
protection and hum

an w
ell-being.

c. Ensure that inform
ation of vital im

portance to hum
an 

health and environm
ental protection, including genetic infor-

m
ation, rem

ains 
available in the 
public dom

ain.

III. S
O

C
IA

L 
A

N
D

 
E

C
O

-
N

O
M

IC
 

JU
S-

TIC
E

9. 
E

radicate 
poverty 

as 
an 

ethical, 
social, 

an
d 

en
viro

n-
m

ental 
im

pera-
tive. 

a. G
uarantee the right to potable w

ater, clean air, food secu-
rity, uncontam

inated soil, shelter, and safe sanitation, allocat-
ing the national and international resources required.

b. Em
pow

er every hum
an being w

ith the education and re-
sources to secure a sustainable livelihood, and provide social 

security and safety nets for those w
ho are unable to support 

them
selves.

c. R
ecognize the ignored, protect the vulnerable, serve those 

w
ho suffer, and enable them

 to develop their capacities and to 
pursue their aspirations. 

10.  
Ensure that econom

ic activities and institutions at all lev-
els prom

ote hum
an developm

ent in an equitable and sustain-
able m

anner. 

a. Prom
ote the equitable distribution of w

ealth w
ithin nations 

and am
ong nations. 

b. Enhance the intellectual, financial, technical, and social re-
sources of developing nations, and relieve them

 of onerous in-
ternational debt.

c. Ensure that all trade supports sustainable resource use, en-
vironm

ental protection, and progressive labor standards.

d. R
equire m

ultinational corporations and international finan-
cial organizations to act transparently in the public good, and 
hold them

 accountable for the consequences of their activities. 

11. 
Affirm

 gender equality and equity as prerequisites to sus-
tainable developm

ent and ensure universal access to educa-
tion, health care, and econom

ic opportunity.

a. Secure the hum
an rights of w

om
en and girls and end all vio-

lence against them
.
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b. Prom
ote the active participation of w

om
en in all aspects of 

econom
ic, political, civil, social, and cultural life as full and 

equal partners, decision m
akers, leaders, and beneficiaries.

c. Strengthen fam
ilies and ensure the safety and loving nur-

ture of all fam
ily m

em
bers.  

12. 
U

phold the right of all, w
ithout discrim

ination, to a natu-
ral and social environm

ent supportive of hum
an dignity, bod-

ily health, and spiritual w
ell-being, w

ith special attention to 
the rights of indigenous peoples and m

inorities. 

a. Elim
inate discrim

ination in all its form
s, 

such as that based on race, color, sex, sexual 
orientation, religion, language, and national, 
ethnic or social origin.

b. Affirm
 the right of indigenous peoples to 

their spirituality, know
ledge, lands and re-

sources and to their related practice of sus-
tainable livelihoods. 

c. H
onor and support the young people of 

our com
m

unities, enabling them
 to fulfill their essential role 

in creating sustainable societies.

d. Protect and restore outstanding places of cultural and spiri-
tual significance.

IV
. 

D
E

M
O

C
R

A
C

Y
, N

O
N

V
IO

LE
N

C
E

, A
N

D
 PE

A
C

E

13. 
Strengthen dem

ocratic institutions at all levels, and pro-
vide transparency and accountability in governance, inclusive 
participation in decision m

aking, and access to justice. 

a. U
phold the right of everyone to receive clear and tim

ely in-
form

ation on environm
ental m

atters and all developm
ent 

plans and activities w
hich are likely to affect them

 or in w
hich 

they have an interest. 

b. Support local, regional and global civil society, and prom
ote 

the m
eaningful participation of all interested 

individuals and organizations in decision 
m

aking.

c. Protect the rights to freedom
 of opinion, 

expression, peaceful assem
bly, association, 

and dissent.

d. Institute effective and efficient access to 
adm

inistrative and independent judicial pro-
cedures, including rem

edies and redress for 
environm

ental harm
 and the threat of such harm

. 

e. Elim
inate corruption in all public and private institutions.

f. Strengthen local com
m

unities, enabling them
 to care for 

their environm
ents, and assign environm

ental responsibilities 
to the levels of governm

ent w
here they can be carried out 

m
ost effectively.  
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14. 
Integrate into form

al education and life-long learning 
the know

ledge, values, and skills needed for a sustainable w
ay 

of life.

a. Provide all, especially children and youth, w
ith educational 

opportunities that em
pow

er them
 to contribute actively to sus-

tainable developm
ent.

b. Prom
ote the contribution of the arts and hum

anities as w
ell 

as the sciences in sustainability education.

c. Enhance the role of the m
ass m

edia in raising aw
areness of 

ecological and social challenges. 

d. R
ecognize the im

portance of m
oral and spiritual education 

for sustainable living.

15.  
Treat all living beings w

ith respect and consideration.

a. Prevent cruelty to anim
als kept in hum

an societies and pro-
tect them

 from
 suffering.

b. Protect w
ild anim

als from
 m

ethods of hunting, trapping, 
and fishing that cause extrem

e, prolonged, or avoidable suffer-
ing. 

c.Avoid or elim
inate to the full extent possible the taking or 

destruction of non-targeted species.

16.  
Prom

ote a culture of tolerance, nonviolence, and peace. 

a. Encourage and support m
utual understanding, solidarity, 

and cooperation am
ong all peoples and w

ithin and am
ong na-

tions.

b. Im
plem

ent com
prehensive strategies to prevent violent con-

flict and use collaborative problem
 solving to m

anage and re-
solve environm

ental conflicts and other disputes.

c. D
em

ilitarize national security system
s to the level of a non-

provocative defense posture, and convert m
ilitary resources to 

peaceful purposes, including ecological restoration.  

d. Elim
inate nuclear, biological, and toxic w

eapons and other 
w

eapons of m
ass destruction.

e. Ensure that the use of orbital and outer space supports envi-
ronm

ental protection and peace.

f. R
ecognize that peace is the w

holeness created by right rela-
tionships w

ith oneself, other persons, other cultures, other 
life, Earth, and the larger w

hole of w
hich all are a part.

TH
E

 W
A

Y
 FO

R
W

A
R

D

As never before in history, com
m

on destiny beckons us to 
seek a new

 beginning. Such renew
al is the prom

ise of these 
Earth Charter principles. To fulfill this prom

ise, w
e m

ust com
-

m
it ourselves to adopt and prom

ote the values and objectives 
of the Charter.  
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This requires a change of m
ind and heart. It requires a new

 
sense of global interdependence and universal responsibility. 
W

e m
ust im

aginatively develop and apply the vision of a sus-
tainable w

ay of life locally, nationally, regionally, and globally. 
O

ur cultural diversity is a precious heritage and different cul-
tures w

ill find their ow
n distinctive w

ays to realize the vision.  
W

e m
ust deepen and expand the global dialogue that gener-

ated the Earth Charter, for w
e have m

uch to learn from
 the on-

going collaborative search for truth and w
isdom

.

Life often involves tensions betw
een im

portant values.  This 
can m

ean difficult choices.  H
ow

ever, w
e m

ust find w
ays to 

harm
onize diversity w

ith unity, the exercise of freedom
 w

ith 
the 

com
m

on 
good, 

short-term
 

objectives 
w

ith 
long-term

 
goals.  Every individual, fam

ily, organization, and com
m

unity 
has a vital role to play.  The arts, sciences, religions, educa-
tional institutions, m

edia, businesses, nongovernm
ental or-

ganizations, and governm
ents are all called to offer creative 

leadership.  The partnership of governm
ent, civil society, and 

business is essential for effective governance.

In order to build a sustainable global com
m

unity, the nations 
of the w

orld m
ust renew

 their com
m

itm
ent to the U

nited N
a-

tions, fulfill their obligations under existing international 
agreem

ents, and support the im
plem

entation of Earth Charter 
principles w

ith an international legally binding instrum
ent on 

environm
ent and developm

ent. 

Let ours be a tim
e rem

em
bered for the aw

akening of a new
 rev-

erence for life, the firm
 resolve to achieve sustainability, the 

quickening of the struggle for justice and peace, and the joyful 
celebration of life.  
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S
E

C
TIO

N
 O

B
JE

C
TIV

E
S

Tourism
 is a popular hobby and an im

portant eco-
nom

ic activity. There are different reasons that peo-
ple use to choose holiday destinations.

This section aim
s to:

1.
Introduce the concept of ecotourism

.

2.
M

ake people reflect on the potential im
pacts of 

tourism
 on local environm

ents and cultures.

This section could also be the basis for field w
ork 

to com
m

unities involved in ecotourism
 projects.

S
E

C
TIO

N
 11

Prom
oting Sea Turtle Conserva-

tion through Environm
ental Eth-

ics Education

2.11.1. Introduction: M
orality

The term
 m

orality refers to a body of learnable standards of 
right and w

rong conduct shared w
ithin a society that they 

form
 a com

m
unal consensus although not necessarily all en-

com
passing. It m

ay include m
any standards of conduct som

e-
tim

es called ‘m
oral rules’ w

hich m
ay pertain to rules of law

 or 
those that are particular to a specific group. As discussed in 
section 1.4.1., som

e com
m

on codes of conduct w
ith applica-

tion in the fields that use anim
als as research and these codes 

include:

a) 
Avoidance of unnecessary pain, deprivation, and suffer-

ing

b) 
W

elfare protection by  im
proving the environm

ent

c) 
Searching for alternatives to the use of Anim

als

d) 
Setting policies and perform

ing professional review

In relation to anim
al-rearing system

s, the Bram
bell Com

m
it-

tee in 1965 put forth the “Five Freedom
s” w

hich w
as m

odified 
by the U

K
 Farm

 Anim
al W

elfare Council as follow
s:

1. 
Freedom

 from
 thirst, hunger and m

alnutrition

2. 
Freedom

 from
 discom

fort

3. 
Freedom

 from
 pain, injury and disease

4. 
Freedom

 to express norm
al behavior
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5. 
Freedom

 from
 fear and distress

2.11.2. H
um

an-anim
al relationships

Are anim
als then considered m

em
bers of the m

oral com
m

u-
nity such that their interests have w

eight in the decision-
m

aking process m
ade by hum

ans w
herein their very lives are 

affected? I personally feel that is inconsiderate and dishearten-
ing to believe that hum

ans can do as they please if anim
als 

have no place in the m
oral com

m
unity. If w

e attribute the ca-
pacities m

entioned earlier such as intention, understanding, 
em

otion, choice, belief and thought to anim
als, are these prop-

erties not the sam
e w

ith hum
an capacities and perhaps have 

som
e bearing on the w

ay hum
ans relate to anim

als?

In som
e religious beliefs, the abiding sacredness of anim

als 
w

as rooted in a deep sense of identification. This w
as derived 

from
 the H

indu-Buddhist theory of transm
igration, according 

to w
hich the soul m

oves back and forth betw
een different 

m
odes of existence, anim

als, hum
an and superhum

an. This 
w

as extended by the corresponding belief that all form
s of life 

partake equally in the universal life force, a belief that w
as re-

inforced by Buddhist and Jain teachings. These religions also 
introduced the concept of ahim

sa (nonviolence), prohibiting 
harm

 to any living being. 

H
ow

 then should hum
ans relate to anim

als? If rights are ac-
corded to anim

als, hurting or killing anim
als for w

hatever rea-
son becom

es an ethical issue and w
e as hum

ans have corre-
sponding duties to them

 although at varying degrees. H
ow

 in-
dividual hum

an person engages w
ith anim

als is a m
atter of 

choice (e.g. not to eat m
eat) and corresponding rules or codes 

of conduct such as w
hen conducting experim

ents involving 
anim

als. But Peter Singer (1989) in his paper “All Anim
als are 

Equal” criticized speciesm
 and anthropocentric ethics and ar-

gues about the m
oral rights of other living beings on earth by 
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m
aking three claim

s against it: (a) quality is based on equal 
consideration; (b) equality is a m

oral idea not a factual one; 
and (c) the capacity for suffering is a prerequisite for rights.

a) 
Anim

al as food

H
um

ans have depended on anim
als as food for a very long 

tim
e. The call tow

ard m
ore hum

ane farm
 practices in som

e 
countries tend to m

anage the outcry against anim
al cruelty, to 

m
ake life for farm

ed anim
als m

ore dignified, and to give con-
sum

ers the choice of supporting a better, m
ore ethical treat-

m
ent of anim

als.

Sea turtles have m
anaged to exist about 200 m

illion years ago 
but w

ere hunted by hum
ans for their m

eat and eggs as food 
and their fat for oil. Ancient H

aw
aiians used the m

eat of the 
green sea turtle for food.  G

reen sea turtles are also recognized 
as being the m

ain ingredient in turtle soup. In the Philippines, 
there is heavy poaching of sea turtle eggs and capture of nest-
ing sea turtles w

hich contributed to rapid decline in their 
population.

O
n 2 D

ecem
ber 2011, six Chinese fisherm

en w
ere arrested in 

w
estern Philippine w

aters for catching endangered sea turtles 
w

here they found 12 green sea turtles. Three turtles w
ere alive 

and have been released, w
hile nine w

ere dead. 

b) 
Anim

al as pets

Anim
als dom

esticated as pets are com
m

on and have brought 
joy, love and com

panionship to countless hum
ans how

ever, 

there are som
e ethical issues associated w

ith the intensified 
breeding for dom

esticating anim
als and depriving them

 of the 
opportunity to engage in their natural behavior. Som

e pets are 
not w

ell taken cared for or are being abused after the excite-
m

ent of the ow
ner over a ‘new

 pet’ w
ears out instead of being 

treated constantly w
ith love and care. H

ow
ever, there are 

som
e anim

als that are considered not fit for dom
esticated w

ay 
of life.

Sea turtles especially the juveniles are som
etim

es being cap-
tured to be reared as pets in the Philippines although it is con-
sidered illegal under R

epublic Act 9147. Som
e sea turtles or 

‘paw
ikan’ (in local language) are being tied on the neck as pets 

and even had part of their flippers punctured by ice pick, 
knife, pliers or other sharp object to attach personal tags or 
nam

es by the ow
ners. K

ids even ride on the sea turtles back 
w

hich can m
ake it very difficult for the ‘paw

ikan’ to breathe. 
There is also an illegal trade for sea turtles as exotic pet that is 
still happening. 

Captive rearing of sea turtles is allow
ed usually for an institu-

tion such as the w
ildlife rescue center or school in special 

cases to take care of a sick sea turtle and then releasing them
 

in the w
ild as soon as they are deem

ed capable but only after 
com

plying w
ith requirem

ents and being granted perm
it by the 

Protected Area W
ildlife Bureau. 

c) 
Anim

als as sym
bols of status 

Som
e hum

ans believe that they belong to a m
ore advanced 

species than non-hum
an anim

als. They take pride and spend 
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a lot to put on display som
e anim

als as status sym
bols. This 

can be considered an act of speciesm
 w

hich w
as defined by Pe-

ter Singer as "a prejudice or attitude of bias in favor of the in-
terests of m

em
bers of one's ow

n species and against those of 
m

em
bers of other species".

Sea turtles w
ere ideal fresh m

eat for early explorers for their 
sailing voyages and the British and Spanish vessels brought a 
lot on board w

hile exploring the new
 w

orld and also brought 
m

any hom
e w

hich m
ade sea turtles as popular food in Europe 

and also as a status sym
bol in England w

hen served in ban-
quets (O

’ K
eefe, 1995). In som

e Chinese hom
es, having a 

stuffed sea turtle is a status sym
bol. Chinese records of pre-

H
ispanic trade in the Philippines show

ed turtle shells as 
am

ong the status-sym
bolizing Chinese com

m
odities being 

traded (Junker, 1990). At present, som
e Japanese dealers 

have continued to im
port shell illegally as evidenced by num

er-
ous bekko shipm

ents intercepted en route to or in Japan since 
the ban took effect (TR

AFFIC East Asia-Japan 2000) and 
there is still an ongoing underground trade in southeast Asia 
to Japan and other destinations for sea turtles (van D

ijk and 
Shepherd 2004, TR

AFFIC Southeast Asia 2004). 

d) 
Anim

als in their natural habitat

Letting anim
als stay in their natural habitat undisturbed in a 

w
ay is letting them

 live their lives as nature intended it for 
them

 to. This is one of the general aim
s of conservation efforts 

because som
e hum

an activities have greatly im
pact the sur-

vival of som
e species. R

eintroduction of anim
als in the w

ild is 

not w
ithout ethical issues, especially w

hen hum
ans have con-

tributed in altering the natural behavior of som
e anim

als. As 
for the case of sea turtles, especially the nesters (w

ho had im
-

printed) com
ing back to the areas w

here they w
ere born to 

eventually lay their eggs and the hatchlings em
erging from
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their nests, they are in danger of being captured by hum
ans 

and m
ay not be given a chance to be in their natural habitat.

2.11.3. M
echanism

s supporting biodiversity conserva-
tion

As show
n in how

 hum
ans relate to sea turtles, som

e m
echa-

nism
s have been put into place to provide level of protection 

and conserve this species. 1. 
Sustainable developm

ent takes 
into account biodiversity. Ecological degradation and clim

ate 
change coupled w

ith hum
an’s disrespectful and inconsiderate 

behavior tow
ard non-hum

an anim
als and plants have contrib-

uted to biodiversity loss. The U
nited N

ations M
illennium

 D
ec-

laration (2000) called for “R
espect for N

ature” as one of the 
fundam

ental values for hum
anity. The D

eclaration urges: 
“Prudence m

ust be show
n in the m

anagem
ent of all living spe-

cies and natural resources, in accordance w
ith the precepts of 

su
sta

in
a

b
le 

d
e

v
e

lo
p

m
e

n
t.  

Conserving biodiversity, as the backbone of all life on Earth 
and the core of w

hat IU
CN

 does, is the basis for four other pri-
ority areas of w

ork: tackling clim
ate change, sustainable en-

ergy, m
anaging nature for hum

an w
ell being and greening 

econom
y. 

2.11.3.1 
E

du
cation 

for 
Su

stain
able 

D
evelopm

en
t 

(E
SD

) and values

ESD
 is a transform

ative learning process and aim
s to change 

the w
ay people interact w

ith the w
orld. In D

ecem
ber 2002, 

the U
nited N

ations G
eneral Assem

bly, through its R
esolution 

57/254, declared a D
ecade of Education for Sustainable D

evel-

opm
ent (2005-2014) and also designated U

N
ESCO

 as the lead 
agency for the prom

otion of this ESD
. ESD

 aim
s to prom

ote 
or encourage the establishm

ent of locally relevant and cultur-
ally appropriate approaches and processes inform

ed by the 
principles and values inherent in sustainable developm

ent. 
H

ow
 countries aim

 to attain sustainable developm
ent is 

closely linked to the values held by the people, because these 
values define how

 personal decisions are m
ade as w

ell as how
 

national legislation is crafted. It m
eans seeking choices in ecol-

ogy, econom
ics and ethics that w

ill provide a sustainable fu-
ture, elim

inate pollution, poverty and violence, aw
aken the 

w
onder of life and foster peaceful progress in the hum

an ad-
venture.  

The issue of biodiversity should not be overlooked both in 
teaching and learning perspectives and curricula and m

ateri-
als be developed to create desired learning outcom

es. Learn-
ing outcom

es should include academ
ic understanding, acquisi-

tion of values, increased capacity, skills developm
ent and the 

adoption of attitudes and behaviour conducive to biodiversity 
preservation. Values such as com

passion, nonviolence, re-
spect, and pursuit of environm

ental sustainability are som
e of 

the concepts intertw
ined w

ith the concept of peace in regard 
to how

 hum
ans relate w

ith anim
als.

Q
1. D

o you think education is a better w
ay to 

protect sea turtles than fines?
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2.11.3.2 E
nvironm

ental E
ducation

The Tbilisi Conference (1977) recognized the role of education 
in facing the challenges of environm

ental problem
s. It m

en-
tions about the inculcation of a considerate and careful atti-
tude to the environm

ent, together w
ith dissem

ination of 
know

ledge and skills necessary for its protection and im
prove-

m
ent as part of the general system

 of education and training. 
Before education can teach to encourage responsible citizens, 
it m

ust first be reoriented and based on an ethos of the envi-
ronm

ent. Environm
ental education m

ust adopt a holistic per-
spective w

hich exam
ines the ecological, social, cultural and 

other aspects of particular problem
s. It is therefore inherently 

interdisciplinary.

2.11.3.3. E
nvironm

ental E
thics E

ducation

There is a need for schools to shift from
 a rationalistic, func-

tionalist perspective that prim
arily em

phasizes tests and effi-
ciency am

ong students to a constructive, transform
ative para-

digm
 in w

hich the integrated developm
ent of students' intellec-

tual, m
oral, em

otional, spiritual, and ecological abilities to pro-
m

ote understanding of the w
orld helps nurture respect for all 

hum
an beings and nature. Fostering the values of caring in 

education plays a crucial role in the developm
ent of responsi-

ble citizen and having citizens possessing high level of predic-
tors of R

esponsible Environm
ental Behavior (R

EB) w
hich is 

one of the goals of environm
ental education. 

Acts of caring can be part of com
m

unal learning and problem
-

solving. Caring for sim
ple things in nature helps children de-

velop a sense of them
selves as nurturers and as people w

ho 
care. This sense of self contributes to a peaceful w

ay of living 
w

ith self, w
ith others, and w

ith the natural w
orld (W

ilson, 
2009). Johnson and Thom

as (2009) m
entioned that encourag-

ing acts of caring helps children feel em
pow

ered and develop 
a m

oral sensibility. The new
 Earth Care Ethic is best com

m
uni-

cated person-to-person. Each individual w
ho m

akes Earth 
care a m

ajor goal can contagiously spread the excitem
ent and 

adventure to be enjoyed as caretakers of our planet.  To prac-
tice an Earth Care Ethic, its inclusion is the first requisite for a 
good education (M

cConnell, 1979).

2.11.3.4. C
om

m
unication, E

ducation &
 Public A

w
are-

ness (C
E

PA
)

Article 13 of the Convention on Biodiversity (CBD
), the pro-

gram
m

e of W
ork on Com

m
unication, Education and Public 

Aw
areness, or CEPA seeks to:

• 
Com

m
unicate the scientific and technical w

ork of the Con-
vention in a language that is accessible to m

any different 
groups;

• 
Integrate biodiversity into Education system

s in all Parties 
to the Convention;

•R
aise Public Aw

areness of the im
portance of biodiversity to 

our lives, as w
ell as its intrinsic value.

•2.11.3.5. 
IU

C
N

 solutions

C
o

n
servin

g 
b

io
d

iversity 
in

vo
lves 

ad
d

ressin
g 

three categories: species and their sub-populations; genetic di-
versity; and ecosystem

s. H
undreds of projects are underw

ay 
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around the w
orld aim

ed at saving species and ecosystem
s and 

providing the know
ledge needed for successful conservation 

action. 
IU

CN
's 

biodiversity 
conservation 

w
ork 

is 
carried 

out by its various program
m

es including W
ater, Forests, M

a-
rine, Species, Ecosystem

 M
anagem

ent and Protected Areas

2.11.4. Sea Turtles in the Philippines

Sea turtles are ancient creatures. They have traveled our 
planet for m

ore than 200 m
illion years, tracing a highly suc-

cessful evolutionary path, living in a variety of environm
ents 

from
 dry land to the open sea.  G

reen turtles nesting in Taw
i 

taw
i are protected both by Philippines and M

alaysia under the 
Turtle Islands H

eritage Protected Area (TIH
PA). The IU

CN
 

R
ed List of Threatened Species classifies green turtles (Chelo-

nia m
ydas) as ‘Endangered’. Collectively, the m

ain threat to 
green turtles is overharvesting. M

any green turtle populations 
used to have a nesting density of 4,000 turtles on the beach 
per night that used to occur a hundred years ago in the Sulu 
Turtle Islands and Saraw

ak Turtle Islands.

O
ther sea turtles nesting in the Philippines include haw

ksbill 
turtles (Eretm

ochelys im
bricata) w

hich are categorized as 
‘Critically Endangered’ under the IU

CN
 (2003), a status 

w
hich reflect centuries of intense exploitation across its cir-

cum
tropical range to supply international dem

and. H
aw

ksbill 
turtles are harvested to m

ake tortoiseshell item
s such as jew

-
elry and com

b, collected as souvenirs, polished shells or cara-
paces and stuffed turtles. Each com

plete set of thirteen cara-
pace scutes w

eighs about 0.92 kg and sells for U
SD

180 per kg. 

Countries buying tortoiseshells include Japan, Indonesia Lim
-

pus, 1994 in W
W

F).  In the Philippines, haw
ksbill nest distri-

bution has been reduced from
 its historical abundance due to 

the harvest of eggs and turtles by locals and foreign fishers. 
H

ow
ever, update on haw

ksbill conservation is needed.  

Leatherbacks (D
erm

ochelys coriacea) w
as classified by IU

CN
 

R
ed List of Threatened Species. Version 2011.2. as critically 

endangered.
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C
heck A

nsw
er

W
hat things are true about sea turtles?

A
.

They like plastic bags

B
.

They destroy coral

C
.

Sea turtles can livea long tim
e

D
.

They are a new
 class of anim

als



O
live ridley turtles (Lepidochelys olivacea) are considered vul-

nerable under IU
CN

. After the collapse of the crocodile skin 
trade in 1960s in M

exico, the luxury leather trade found that 
turtle skin could be used as high quality reptile leather and a 
new

 industry began to use olive ridley skins to m
ake hand-

bags, belts and shoes. Three of the four arribada areas in M
ex-

ico w
ere w

iped out. In the Philippines, olive ridleys are taken 
for their m

eat and served as an acceptable source of protein in 
m

ost costal com
m

unities (Palm
a, 1994 in W

W
F). In som

e 
cases, blood and liver are used to cure asthm

a. 

O
ur initial study of Environm

ental Education w
as in 2003 

and w
as published by Torres et al (2004) w

hich conducted 
beach assessm

ent as w
ell of a nesting site of haw

ksbill in D
a-

vao City, located at the southern part of the Philippines. Envi-
ronm

ental education w
as done in seven secondary schools 

w
ith thirty-four biology teachers w

here I had identified that 
70.6%

 (24) of them
 are already teaching biodiversity as part of 

topics such as Ecosystem
, Biodiversity of Living Things, Envi-

ronm
ental Problem

s and Issues, Ecology, W
ildlife Extinction 

and Changes in the Biosphere. To include the teaching of sea 
turtle conservation in their lesson plans, the teachers said that 
they needed educational trips to the nesting site, m

aterials for 
exhibit, conferences, training, m

anuals, books and audio-
visual production. After presenting the result of our study, a 
sea turtle research center had been established in D

avao City 
and the site is used for research on haw

ksbill nesting biology 
and ecology. Although environm

ental education w
as initially 

not the m
ain aspect of the study, m

edia reports about the nest-

ing had encouraged concerned citizens to report previously un-
know

n nesting sites, institutions got involved in m
anaging 

nesting beaches and biology teachers helped raised aw
areness 

am
ong their students. The nesting of a single haw

ksbill in a 
highly urbanized area encouraged positive behavior of the peo-
ple.

 A
ctivities: Several activities for students 

are available through contacting the author.

2.11.5. C
onclusions

W
ith the current status of sea turtles in IU

CN
 CITES as either 

endangered or critically endangered (as in the case of haw
ks-

bills), it is not enough that conservation efforts be left into the 
hands of w

ildlife biologists or conservationists. Sea turtle-
hum

an interactions are varied and as such m
ay require a con-

servation approach that is not just science-centered. The m
ost 

com
m

on approach to conservation is by use of regulations or 
punishing those w

ho have violated the rules against sea tur-
tles either by fine of im

prisonm
ent. H

ow
ever, investing in ac-

tivities such as those prom
oting environm

ental ethics through 
environm

ental education helps all persons look deeper into 
the issues and see how

 ethics can play a role in influencing 
hum

an-sea turtle relationships and perhaps, hum
an-anim

al 
relationships in general.
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C
H

A
PTE

R
 3

G
enetics

G
enetic technology has been a catalyst for 

consideration of how
 to use technology to  

predict disease, as w
ell as to m

odify nature. 
Bioethics is not about thinking that w

e can al-
w

ays find one correct solution to ethical prob-
lem

s, and there w
ill be a variety of opinions 

about use of genetic testing and genetic engi-
neering.    
M

any of the ethical issues of hum
an genetic 

inform
ation and screening are discussed in 

sections in this chapter. There have also been 
tw

o 
International 

D
eclarations 

issued 
by 

U
N

ESCO
 relating to use of hum

an genetic 
data.

Source: 
http://blog.pageuppeople.com

/w
p-content/uploads/2011/12/cross-culture-co

m
m

unications.jpg



S
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C
TIO
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 O

B
JE

C
TIV

E
S 

There are num
erous ethical issues raised by ge-

netic technology, so a background know
ledge of 

D
N

A and genetics is needed to discuss the issues.

This section aim
s to introduce:

1.
Basics of genetics that w

ill be useful for other 
sections that discuss the ethical and social 
issues.

2.
W

hat is m
utation and how

 it can cause genetic 
disease.

 

S
E

C
TIO

N
 1

G
enetics,D

N
A and M

utation
3.1.1. W

hy do hum
ans m

ake hum
ans, and birds m

ake 
birds?

O
rganism

s do not pass their replica to the next generation but 
rather genetic m

aterial containing inform
ation needed to con-
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struct a progeny (offspring). In alm
ost all organism

s D
N

A is 
the genetic m

aterial, except for som
e viruses w

here it is R
N

A 
instead. 

The genetic constitution of an organism
 is called its genotype. 

Interaction of this genetic constitution w
ith the environm

ent 
results in the physical appearance and other characteristics of 
an organism

 w
hich is called its phenotype. 

D
N

A w
orks as a database or store of inform

ation needed to 
m

ake an organism
. It exists in the form

 of sequence of four nu-
cleic acids A (adenine) T (thym

ine) G
 (guanine) and C (cyto-

sine). W
hen tw

o strands of D
N

A are together, A binds w
ith T 

and G
 binds w

ith C, and these are called base pairs. There are 
approxim

ately 3 billion base pairs in the hum
an D

N
A. G

enes 
are coding regions of the D

N
A that carry necessary inform

a-
tion needed to m

ake proteins, w
hich are structures present 

and operating in the cells and organs. G
enes are passed from

 
one generation to the next during reproduction and are called 
the units of heredity. Variations in the sequence of D

N
A m

ake 
each organism

 different. G
enes express and function differ-

ently in all species, w
hich m

akes each species and even each 
organism

 unique. Although alm
ost all organism

s have D
N

A 
(and a few

 viruses have their genetic inform
ation encoded as 

R
N

A), the expression of genes determ
ine w

hat w
e look like in 

general. Several genes get sw
itched on or sw

itched off during 
developm

ent and determ
ine our phenotype. Environm

ental 
interactions also can determ

ine diseases and behaviour. 

!

Q
1. Think about the closest organism

s that 
are sim

ilar to hum
an beings?

Q
2. W

hat do you think if all organism
s look alike?

Q
3. H

ow
 m

any genetic diseases do you know
? H

ow
 

m
any m

utations do you have? H
ow

 m
any fatal reces-

sive alleles do you carry in your genom
e? 

3.1.2. M
echanism

 of genetic diseases and m
utations

Every person has a different genetic sequence except for iden-
tical tw

ins. The genes are m
ade of D

N
A. D

N
A is a long chain 

of units, called bases, and there are only four kinds of base 
(ATCG

). Each position of the D
N

A can be one of the four 
bases, and the genetic sequence is the order of these bases. In 
the sam

e w
ay the sequence of this sentence determ

ines w
hat 

w
e understand in reading it, the sequence of D

N
A determ

ines 
w

hat happens in living organism
s. There are only four possi-

ble characters for each position, but even a short sequence of 
20 positions could have m

any possible com
binations of se-

quence. D
N

A is a long chain of these units, w
hich form

s a spi-
ral geom

etrical structure called a double helix. 
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Functional lengths of D
N

A are called genes. Each gene m
ay be 

involved in defining one particular function or character at 
the phenotypic level. There are m

any new
 genes discovered 

every w
eek. O

ur genes are in long linear strings, called chro-
m

osom
es. H

um
ans possess 23 different pairs of chrom

o-
som

es, a total of 46. W
hile every hum

an has the sam
e set of 

chrom
osom

es and thus types of genes in the sam
e order, each 

gene has variant types w
hich are called alleles. Alleles differ in 

their exact sequence of D
N

A but they should generally per-
form

 the sam
e function. W

e can have m
any different alleles, 

for exam
ple there are at least 46 distinct alleles of the gene 

phenylalanine hydroxylase (e.g., a m
utated allele of this gene 

is responsible for the disease PK
U

). There are m
utations 

found in each of these alleles, w
hich w

ould m
ake total genetic 

screening for PK
U

 im
practicable, but a sim

ple cheap enzym
e 

test can be perform
ed. 

M
utations are changes in the nucleotide base sequence, and 

are quite com
m

on. M
utations can be caused by random

 
chance, by chem

icals or radiation, and m
ost com

m
only are 

caused by reactive chem
icals (free radicals) form

ed in the ordi-
nary process of m

etabolism
. Specific m

utations are often seen 
as a response to ultraviolet (U

V) light or sm
oking. The D

N
A 

repair enzym
es can repair m

ost of these, others m
ay escape re-

pair and can result in abnorm
alities, such as cancer. If the m

u-
tation occurs in the zygote, or reproductive (germ

) cells, the 
new

 offspring m
ay carry the m

utation. Som
atic m

utations 
play a role in the developm

ent of m
ost cancers, being steps in 

the process. O
nly som

e m
utations actually cause harm

, others 

m
ay m

ake no harm
 (see Fig. 1). This com

plex system
 is in deli-

cate balance, and it only requires a defect in a single gene to 
disrupt this balance, the effect som

etim
es being lethal. 

Figure 
1: 

M
utations 

alter 
A

m
ino 

A
cid 

Sequences 
The original and the m

utated D
N

A sequences m
ay give rise to 

the sam
e am

ino acid, a different am
ino acid, or stop transla-

tion. A fram
eshift m

utation com
pletely alters the am

ino acid 
sequence resulting in a nonsense m

essage.

D
N

A Sequence O
riginal:Protein Sequence 

AACTAATTG
CG

TA: Leu-Ile-Asp-Ala

N
eutral M

utation :

AACTAG
TTG

CG
TA : Leu-Ile-Asp-Ala- 

Single am
ino acid change :

AACTACTTG
CG

TA : Leu-M
et-Asp-Ala- 

D
eletion, fram

eshift :

AACT/ATTG
CG

TA : Leu-Ile-Thr-H
is- 

Insertion, fram
eshift :

AACTAG
ATTG

CG
TA : Leu-Ile-STO

P 
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The cause of m
any genetic diseases is a sim

ple nucleotide sub-
stitution, w

hich occurs at a low
 frequency during the duplica-

tion of D
N

A. The effect of this nucleotide alteration is sum
m

a-
rised in Fig 1. The effect does not alw

ays depend on the size of 
the deletion, but m

ore on w
hether the resulting sequence has 

shifted in the reading fram
e for protein translation. This is 

sum
m

arised in Fig. 2. For exam
ple, in patients w

ith m
uscular 

dystrophy, part of a gene for a protein dystrophin is deleted. 
The severity of the disease depends on w

hether it is out of 
fram

e, rather than how
 m

uch is m
issing. As long as som

e type 
of protein can be m

ade the m
uscle cells m

ay still be able to 
function. 

Figure 2: E
ffect of fram

eshift m
utation  

O
riginal  

TH
IS LIN

E CAN
 BE R

EAD
 W

ELL  
Single letter deletion (fram

eshift)  
TH

IS LIN
C AN

B ER
 EAD

W
 ELL  

W
hole w

ord deletion (not a fram
eshift) 

TH
IS LIN

E BE R
EAD

 W
ELL 

There are also m
ore m

ajor m
utations, w

here large fragm
ents 

of D
N

A can be translocated to a different chrom
osom

e. Abnor-
m

al chrom
osom

e num
bers can also occur, so instead of tw

o 
copies there m

ay be three copies. Because this alters the num
-

ber of alleles of genes for certain proteins, this can have m
ajor 
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affects, usually resulting in death. Trisom
y 21, w

here there are 
three copies of chrom

osom
e num

ber 21 results in D
ow

n's syn-
drom

e, and is an exam
ple w

here death m
ay not necessarily be 

the result. In m
ost other chrom

osom
e trisom

ies, death occurs 
during fetal grow

th, and/or as a result of spontaneous abor-
tion. 

O
ften only one of each pair of alleles of each gene is needed 

for norm
al function. Som

e of the alleles m
ay be so different in 

their sequence from
 norm

al that the protein or enzym
e they 

produce is nonfunctional. If this is the case then the individ-
ual w

ill use the other functional allele of the pair and this w
ill 

norm
ally allow

 a com
pletely norm

al life or phenotype. Som
e-

tim
es one of the alleles produces an abnorm

al but functional 
product; again the individual w

ill probably live norm
ally. But 

if the individual possesses tw
o nonfunctional, or m

isfunc-
tional alleles for any gene then the effect w

ill be a genetic dis-
ease. N

orm
ally the defective allele is not used if there is a nor-

m
al, functional alternative allele, and the allele w

ould be 
called recessive because of this. A recessive allele/gene is 
therefore one w

hich does not get used to create the pheno-
type. The allele w

hich is used is called the dom
inant allele/

gene.

  People m
ay carry a recessive disease-causing allele w

ithout it 
having any effect on them

, but it is possible that it w
ill be 

passed on to their offspring. In som
e cases the defective allele 

is dom
inant w

hich m
eans even an individual w

ith one norm
al 

and one defective gene w
ill suffer from

 the disease. D
om

inant 
and X

-linked m
utations often cause severe disease and inter-

fere w
ith reproduction so w

ould not last m
any generations. R

e-
cessive m

utations have the greatest chance of being m
ain-

tained in the population, no m
utations w

ould be elim
inated in 

the first generation, as each individual w
ould only be a carrier, 

and if there is only one copy, then there is no effect. They 
w

ould be present for generations, for exam
ple, the m

ost com
-

m
on m

utation in cystic fibrosis is thought to have originated 
about 50,000 years ago. 

G
enetic disease is not usually lethal and som

e abnorm
alities 

have little effect. About 3-4%
 of children suffer from

 som
e 

type of genetic disease at birth. Every hum
an possesses a spe-

cific genotype, consisting of m
any units called genes; each 

153



gene directs the m
anufacture in our body of a specific com

po-
nent, these com

ponents are usually proteins of w
hich the 

m
ost im

portant class for genetic studies are enzym
es. Every 

person has new
 m

utations, and carry alleles w
hich could 

cause disease. W
e all carry about tw

enty recessive alleles for 
lethal characteristics, but because these occur at low

 fre-
quency the incidence of a child being born w

ith tw
o recessive 

alleles is low
. Som

e m
utations are found in the reproductive 

cells (ova and sperm
) and others in the body (som

atic) cells. 
Both types of m

utation have the potential to cause cancer. 

3.1.3. G
enetic screening

D
N

A is norm
ally found in double-stranded form

 (the double 
helix). The four bases are given the sym

bols, A, T, G
, and C. 

The base A binds w
ith T, and the base G

 binds w
ith C, be-

tw
een these long chains, as is show

n below
: 

---ATTCCG
AAG

CTG
ACTG

A--- parent chain 

---TAAG
G

CTTCG
ACTG

ACT--- com
plem

entary 

G
enetic screening involves the use of this com

plem
entary 

binding. A sam
ple of D

N
A is taken from

 a cell, and then the 
D

N
A is split into single chains. The bases in this single-

stranded D
N

A w
ill bind to the pairing bases. To m

ake it easier 
to test, this single-stranded D

N
A m

ay be fixed to a plastic fil-
ter. W

e can test for the presence of a certain sequence in this 
fixed D

N
A by adding a solution of single-stranded probe 

D
N

A, a short sequence of synthetically m
ade D

N
A w

ith a label 
on it, like a fluorescent dye. After m

ixing the probe w
ith the 

sam
ple, the probe that is not bound to the com

plem
entary se-

quence is w
ashed aw

ay. If there are copies of the sequence in 
the sam

ple, w
e w

ill be able to see the probe w
hen w

e hold the 
filter under ultraviolet light, because the probe is fluorescent. 
If there is no com

plem
entary sequence in the sam

ple to the 
probe, then w

e w
ill not see any fluorescence. 

In this w
ay, m

any sam
ples can be tested, w

ith m
any probes, 

and this is know
n as genetic screening. W

e screen for the pres-
ence or absence of particular D

N
A sequences that represent 

different genes. This screening can be used to detect a m
uta-

tion, for exam
ple to tell that a fetus has a m

utation that w
ill 

cause a genetic disease (prenatal diagnosis). It can also be 
used to detect w

hich types of bacteria m
ay be present in a 

food sam
ple, or for m

edical diagnosis of a patient. 

Inform
ation about w

hether an individual has a particular 
D

N
A sequence and gene can be very pow

erful, especially in 
the diagnosis of genetic disease. There are m

any ethical and 
legal issues that result from

 this technology, as discussed in 
follow

ing sections on genetic privacy and inform
ation. For ex-

am
ple, presym

ptom
atic screening m

eans testing for a late-
onset genetic disease, like H

untington's disease, before the 
person is sick. Such predictive pow

er m
ay require psychologi-

cal counseling. It is very im
portant that privacy is respected, 

because the inform
ation in a person's genes identifies risk fac-

tors for disease that m
edical insurance com

panies and em
ploy-

ers could use to discrim
inate against people. There are already 

cases of discrim
ination against individuals after genetic test-

ing in N
orth Am

erica. 
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M
any genetic diseases (such as diabetes or cancer) are caused 

by the effects of m
ultiple genes, and the relationship betw

een 

the environm
ent and genes. G

enetic susceptibility m
eans that 

a particular gene is only one determ
inant for the developm

ent 
of a com

plex disorder. For exam
ple to have an allele called 

Apo E4 (that about 10%
 of Caucasians and Asians have) in-

creases the risk of developing Alzheim
er's disease, and confers 

a very strong susceptibility at younger age if you have tw
o al-

leles. Alternatively, another allele for this gene, Apo E2, seem
s 

to be protective against Alzheim
er's. 

Q
4. Is there any advantage to having pre-

sym
ptom

atic 
screen

in
g 

for 
A

lzh
eim

er's 
disease 

w
hen you are 20

 years old? W
hat about w

hen you 
are 60

 years old? 

Q
5. If you check on the Internet for keyw

ords like 
“gene array” or “gene test”, you can find m

any ex-
am

ples of genetic tests. Find som
e exam

ples and 
w

rite about the advantages and disadvantages of ge-
netic screening.

There are several topics on m
edical genetics in these online 

m
aterials including breast cancer screening (section 3.4), ge-

netic privacy and inform
ation (section 3.5), eugenics (section 

3.7), and gene therapy (section 3.8). Also the m
ovie guide for 

G
ATTACA is recom

m
ended as a film

 directly relevant to ge-
netic privacy and discrim

ination.

A
ctivity...

You can w
atch som

e interesting video lectures on the discover 
of D

N
A by Jam

es D
. W

atson, and from
 other figures on you-

tube. W
e have seen a transform

ation in the past hundred 
years in the w

ay that w
e understand genetic disease.
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G
enetic engineering has been a catalyst for discus-

sion of ethical issues related to the m
odification of 

nature, and has been politically contentious be-
cause of the econom

ic im
portance of the food in-

dustry.

This section aim
s to introduce:

1.
Basics of genetic engineering.

2.
Exam

ples of genetically m
odified organism

s 
(G

M
O

s) and the purposes for w
hich they are 

m
ade.

3.
Ethical issues of genetic engineering.

S
E

C
TIO

N
 2

Ethics of G
enetic Engineering

3.2.1. W
hat are genetic engineering and G

M
O

s?

W
ith m

any years of research, scientists have now
 discovered 

to som
e extent w

hich genes do w
hat functions in building or-

ganism
s. W

ith the help of this know
ledge and new

 develop-
m

ents in scientific technologies, they are able to m
odify the ge-

netic constitution of organism
s for various purposes through 

genetic engineering. G
enetic engineering or genetic m

odifica-
tion is an all-inclusive term

 to cover all laboratory and indus-
trial techniques used to alter the genetic constitution of the or-
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ganism
s by m

ixing the D
N

A of different genes and species to-
gether.

G
enetic engineering or genetic m

odification is the process of 
recom

bining D
N

A. The living organism
s m

ade w
ith altered 

D
N

A are called G
enetically M

odified O
rganism

s (G
M

O
s). 

H
ow

ever, the process is not so sim
ple as precisely cutting out 

one gene and putting it into another place in the D
N

A, since 
genes are surrounded by other sequences in the D

N
A that de-

term
ine w

hether or not a gene from
 one organism

 can func-
tion in another organism

. So a careful study of the G
M

O
 is 

needed to be sure of its safety. G
enetic engineering can be 

used for good causes.  H
ow

ever, it can also potentially be m
is-

used. 

G
enetic engineering is considered special because often the 

techniques involve m
anipulating genes in a w

ay that is not ex-
pected to occur ordinarily in nature, allow

ing characters to be 
changed, not just betw

een the species but also betw
een king-

dom
s. Technology is rapid and new

 w
ays of m

anipulation and 
experim

entation are being m
ade. Also it can be applied to the 

hum
an species (see the G

ene therapy section).

Q
1. 

C
an you describe any exam

ples of ge-
netic engineering you have heard of?

Q
2. G

ive exam
ples w

here you think the environm
ent 

can influence the functions of the genes and the be-
haviour of organism

s.

Q
3.  Find the institutes in your area doing genetic 

engineering. In w
hich areas are they researching 

and w
hy?

3.2.2. E
xam

ples of genetic engineering in m
edicine

M
any hum

an proteins are now
 being com

m
ercially m

anufac-
tured by the use of gene transfer to m

icrorganism
s such as bac-

teria or yeast, including blood clotting factors, interferons, 
lym

phokines, grow
th horm

one, erythropoietin, insulin and 
various grow

th factors, all of w
hich have m

edical uses. O
ne of 

the m
ost com

m
on proteins in use is hum

an insulin for diabet-
ics, w

hich has been licensed for m
any countries to use since 

1982.

R
ecom

binant D
N

A techniques are also being used to produce 
hum

an vaccines, for exam
ple to produce cheap, easily stored 

vaccines against m
ajor childhood diseases. The logistics of the 

w
orld-w

ide im
m

unisation program
m

es are influenced m
ore 

by transport, storage and delivery than production. Edible vac-
cines have also been m

ade as foods, such as hepatitis B vac-
cine in lettuce or banana (or Plantain), w

hich m
ay avoid the 

need for m
edical staff to adm

inister the vaccine, and m
ake the 

plants cheap enough for third w
orld countries. The degree of 

expression is not yet high enough for effective use, but is be-
ing im

proved. 
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A genetically engineered vaccine against cattle ticks is being m
ass 

produced in Australia, that should help control tick infestation. The 
tick is an external parasite, but ingests blood, and the vaccine is a 
m

odified version of a tick protein from
 the gut cells, w

hich produces 
an im

m
une response in the cattle w

hich in turn prevents reproduc-
tion of the tick. 

M
odified proteins can also be m

ade, using genetic engineering to al-
ter the catalytic properties of natural enzym

es, a process know
n as 

protein engineering. M
any pharm

aceutical products can potentially 
be m

ade. The m
edical im

portance of these recom
binant D

N
A protein 

products is grow
ing, and the availability of these products m

akes 
therapies for a lot of previously untreated or uncured diseases possi-
ble. 

Already there are successful attem
pts to transfer hum

an genes w
hich 

incorporate useful proteins into sheep and cow
s m

ilk, so that they 
produce, for instance, the blood clotting agent factor IX

 to treat he-
m

ophilia or alpha-1-antitrypsin to treat cystic fibrosis and other lung 
conditions, also naturally occurring polyclonal antibodies for w

hich 
at present there are only hum

an donors.  

G
enetic engineering in m

edicine has been long researched for trans-
plantation purposes, for exam

ple, to m
ake organs or body parts like 

valves for the heart from
 pigs. There are still safety concerns about 

large organ transfer from
 other species (xenotransplants). The m

ost 
controversial form

 of genetic engineering in m
edicine is the use of 

cloning technology to create organs for transplantation purposes so 
that they are im

m
unologically com

patible.  

Q
4. 

D
o you know

 anyone w
ho has diabetes? If 

you had a type of diabetes that could be treated by a daily 
injection of hum

an insulin m
ade by genetic engineering 

w
hat sorts of side effects m

ight happen from
 the treat-

m
ent?

Q
5. 

W
hat do you think of genetically engineered 

vaccines taken through food rather than by injections?

Q
6. Should w

e use cloning for organ transplantation?

3.2.3. E
nvironm

ental use of G
M

O
s

Biorem
ediation is a natural process occurring very slow

ly in w
hich 

the bacteria and other m
icro-organism

s breakdow
n oil into other 

harm
less m

olecules.

  
 

 
 

                 
!

!

O
il spills and oil in w

aste discharged into the sea from
 refineries, fac-

tories or shipping contain poisonous com
pounds that are dangerous 

to the w
elfare of all living beings, including plants and anim

als. W
ith 
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environm
ental pollution on the increase, scientists are devel-

oping genetically m
odified bacteria that can effectively and 

rapidly digest oil and that are w
ell suited to particular environ-

m
ental conditions. O

thers are used to rem
ove algae from

 
ponds and lakes, or to m

anufacture useful chem
icals such as 

enzym
es for plants or to provide renew

able resources to m
ake 

industrial chem
icals from

. 

G
M

O
s for environm

ental clean up have been used in various 
parts of the w

orld. N
ot m

any ethical concerns have been 
raised against this purpose. H

ow
ever, w

hat is interesting is 
that natural genetic engineering done by gene exchange be-
tw

een bacteria in the soil or w
ater m

akes m
any different bacte-

ria selected to use toxins for their energy source, and these 
bacteria are better suited to local environm

ents. So usually by 
adding fertiliser to a polluted area, the already existing bacte-
ria w

ill be able to grow
 w

ell and clean up the pollution instead 
of having to introduce new

 ones. There is still m
ore research 

needed, but it show
s that in nature genes exchange betw

een 
different organism

s, especially rapidly in m
icroorganism

s 
(against the general rule of inheritance discussed in section 
C1.1).

Q
7. 

W
hat kinds of genetic changes to organ-

ism
s do you think w

ould be helpful or harm
ful?

3.2.4. E
thical C

oncerns over G
enetic E

ngineering

G
iven that the technology is new

, has im
m

ense potential, is 
rapidly developing, and can be applied to all living beings, it 
can be used for beneficial purposes but there are also risks. It 

is a sophisticated technology and needs developed laboratory 
facilities and particular environm

ental conditions that require 
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C
heck A

nsw
er

Q
uestion 1 of 2

W
hat kinds of genetic and non-genetic 

technologies are alternatives w
hich m

ay 
be used to im

prove environm
ental condi-

tions?

A
.

Pest-resistance genes

B
.

Viral resistance genes

C
.

Salt tolerance genes

D
.

All of the above



investm
ent. M

any kinds of G
M

O
s are developed for environ-

m
ental purposes and for health and m

edicine. G
enetic engi-

neering has been particularly successfully used and applied in 
food and agriculture to produce genetically m

odified foods 
(See a separate section 3.3).

Because genetic engineering is still considered a new
 technol-

ogy, som
e doubts, fears, concerns have been raised. Let us con-

sider extrinsic ethical concerns and intrinsic ethical concerns.

a) Extrinsic concerns are based on doubts about the technol-
ogy, its potentiality, new

ness and applicability to all life form
s. 

There are fears of hum
an m

isuse of technology, for exam
ple 

for biow
arfare or eugenics. There are fears of environm

ental 
dam

age to other organism
s or ecosystem

s. The people in fa-
vour of technology think that genetic m

odification provides a 
great opportunity for feeding people or treating sick persons 
w

ith new
 m

edical products. The novelty of the technology is 
one of the reasons people think there are m

any ethical issues, 
as they have concerns about health im

pacts and other poten-
tial dangers. In addition, there are concerns about the centrali-
zation of econom

ic control over living things, such as the pat-
enting of life.

b) Intrinsic concerns are based on how
 people view

 life, na-
ture, religion, their personal em

otions and values.  There is a 
feeling that m

ixing up genes in the organism
s for our use is 

"Playing G
od" and hum

an beings should not intervene in 
G

od’s realm
. Crossing natural species boundaries is creation 

of new
 life form

s and inventing a new
 w

orld through technol-

ogy. G
enetic engineering disrupts the beauty, integrity, bal-

ance of nature and m
ight harm

 life. H
ow

ever, at the sam
e 

tim
e w

e can say that concrete cities and high tech m
edicines 

involves playing G
od, and agriculture w

as started by disrupt-
ing nature. Also hybrid plants and anim

als like m
ules are 
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cross-species organism
s w

hich have existed for m
any years. In 

fact m
ules have been cloned and can reproduce in that w

ay!

There are fears that it could be m
isused for cloning hum

an be-
ings or m

aking genetically enhanced "designer babies", so that 
parents can select, chose and im

prove the characteristics of 
their babies like blue eyes, fair skin, tall, boy or girl, etc. H

ow
-

ever, the success rate of cloning is very low
 and its applica-

tions are still in very early stages of research. (See later sec-
tions on hum

an gene therapy and on cloning) 

Q
9. P

lease w
rite dow

n your ow
n ethical con-

cerns about genetic engineering.

Q
10

. W
hat is “playing G

od”? H
ow

 m
uch do you inter-

fere w
ith nature in your daily life?

Q
11. Is it good for society to be cautious in the use of 

new
 technology? C

an you think of existing technolo-
gies w

hich are harm
ful?

3.2.5.E
nvironm

ental R
isks of G

M
O

s

D
uring 1973-1976 there w

as a voluntary m
oratorium

 im
posed 

by scientists on the practise of introducing foreign D
N

A into 
bacteria, follow

ing an International Conference in Asilom
ar, 

California. The fears w
ere that m

oving genes w
idely could 

have bad consequences, for instance it could cause the spread-
ing in the m

icrobial w
orld of antibiotic resistance, or toxin for-

m
ation; or that genetic determ

inants for tum
our form

ation or 
hum

an infectious diseases w
ould be transferred to bacterial 

populations, w
hich could then infect hum

an beings. After dis-
cussions there w

as a declaration and developm
ent of levels of 

risk for different types of organism
s, for exam

ple, so that dan-
gerous pathogens w

ould only be used in the highest level of 
biosecurity containm

ent. 

Both physical and biological containm
ent are used w

hen w
e 

do not know
 the environm

ental or health safety of a novel or-
ganism

. "Biological" containm
ent advocated the use of "crip-

pled" host cells and vectors, such that these w
ould have no suc-

cess in colonising any environm
ent outside that of the con-

tained laboratory even if they m
anaged to escape from

 it (e.g. 
E. coli K

12). Since the initial categories of physical contain-
m

ent w
ere decided upon there has been w

idespread experi-
ence gained in the practise of these experim

ents, w
hich has re-

sulted in a decrease in the assessed hazards and thus the type 
of containm

ent judged necessary. The principle of biological 
containm

ent is still used for m
ost laboratory experim

ents, es-
pecially w

hen dealing w
ith hum

an genes and/or tum
our-

prom
oting agents. Physical containm

ent is not so strict, but is 
still m

aintained for w
ork on tum

our or disease-prom
oting 

agents. Q
12. If you read the book or saw

 the m
ovie Ju-

rassic P
ark, can you describe w

hat m
ethods of bio-
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logical containm
ent and physical containm

ent w
ere 

used to control the genetically rebuilt dinosaurs? 
(See also the M

ovie G
uide)

Before the appearance of genetically m
odified organism

s 
(G

M
O

s) there have been harm
ful effects from

 som
e of the acci-

dental releases of organism
s from

 laboratories. In 1958 to-
bacco blue m

ould (Peronospora tabacina) w
as brought into 

the U
K

 for a research institute. In that year the m
ould spread 

to four other institutes, including one in the N
etherlands, and 

to a com
m

ercial tobacco crop in England. In the follow
ing 

year the disease appeared in the tobacco fields of Belgium
 and 

the N
etherlands, from

 w
here it spread quickly across the rest 

of Europe (advancing in G
erm

any at the speed of 5-20 km
 per 

w
eek). After several years of crop breeding resistance w

as in-
creased, but it 
is 

a 
pow

erful 
exam

ple of the 
risks 

of 
acci-

dental 
release 

of 
new

 
organ-

ism
s. 

T
h

e
r

e 
a

r
e 

m
a

n
y 

m
o

re 
com

m
on exam

-
ples 

of 
ill 

ef-
fects from

 the 
introduction of 
novel 

species 

into Australasia, for exam
ple rabbits and cane toads. The de-

liberate environm
ental introduction of any new

 organism
, in-

cluding G
M

O
s, should be only undertaken w

ithin a fram
e-

w
ork that m

aintains appropriate safeguards for the protection 
of the environm

ent and hum
an health. N

atural habitats al-
ready contain their ow

n indigenous populations of organism
s, 

organised in a delicate w
eb of nature, w

hich needs to be m
ain-

tained. R
ecent introduction of biological pest control agents 

has been m
ore successful due to better ecological assessm

ent. 
W

e should also note that m
ost food crops and ornam

ental 
plants are introduced species, although they are also essential 
for the econom

ic prosperity of m
ost regions of the w

orld. 

The environm
ental release of genetically m

odified organism
s 

(G
M

O
s) is now

 assessed by regulatory authorities and trials 
are com

m
on in m

any countries. O
nly sm

all scale agriculture 
can be conducted in sem

i-closed environm
ental system

s, 
though som

e im
portant products used today are produced in 

that w
ay, such as eggs from

 battery farm
ing of chickens 

(w
hich raises ethical questions of farm

ing m
ethods). There 

have been m
any field trials since 1984 w

hen Canadians field 
tested a transgenic plant. There is public concern about the 
free release of recom

binant organism
s into the environm

ent, 
and the degree of care required depends on the potential risk 
to the ecological balance and hum

ans. Scientific m
ethods and 

experim
ents are being used to look at the risks, w

hich include 
gene transfer and the cross-breeding resulting in new

 w
eeds. 

These are som
etim

es called “superw
eeds”, if they include 

genes for tolerance to herbicides. International transport of 
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G
M

O
s is regulated by an international Convention, the Carte-

gena Protocol to the Convention on Biological D
iversity, 

w
hich entered force on 11 Septem

ber 2003.

Q
13. C

an you think of any species that w
ere 

introduced by hum
an beings into your country? D

o 
they have positive and/or negative effects on your so-
ciety, econom

y and environm
ent?

 A
ctivity  Class debates can be organised am

ong 
students on benefits and risks; especially focusing on their 
ethical concerns. The groups m

ay debate tw
ice, the second 

tim
e on the opposite side of the debate to previously, to en-

courage better understanding of the issues. 
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Since 1995 people in the U
.S.A have routinely 

eaten food m
ade from

 plants that have been m
odi-

fied by genetic engineering. The econom
ic im

por-
tance of the food industry is one of the reasons 
w

hy som
e other countries have placed lim

its on im
-

port of genetically m
odified (G

M
) food, as w

ell as 
health concerns to the public.

This section aim
s to introduce:

1.
Issues of genetically m

odified food.

2.
Ethical issues of labeling genetically m

odified 
food. 

S
E

C
TIO

N
 3

G
enetically M

odified Foods 
3.3.1. G

enetic engineering 
and Food

G
enetic engineering or genetic 

m
odification alters the genetic 

constitution of organism
s by 

m
ixing the D

N
A of different 

genes 
and 

species 
together. 

The 
living 

organism
s 

m
ade 

w
ith altered D

N
A are called 

G
enetically 

M
odified 

O
rgan-

ism
s 

(G
M

O
s). 

G
enetic 

engi-
neering is considered special 
because often the techniques 
involves 

m
anipulating 

genes 
in a w

ay that is not expected 
to occur ordinarily in nature, 
th

at 
ch

aracters 
can 

b
e 

changed betw
een species. 

M
any kinds of G

M
O

s have been developed for environm
ental 

purposes and for health and m
edicine. G

enetic engineering 
has been particularly successfully used and applied in food 
and agriculture to produce genetically m

odified (G
M

) foods. 

U
se of genetic engineering technologies in food and agricul-

ture to produce G
M

 food has been very controversial. G
enetic 

engineering has been used to produce transgenic plants that 
carry several enhanced characteristics by inserting genes from

 
various organism

s, for exam
ple, plants w

ith increased yield, 
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disease resistance, and pest resistance w
ith inserted Bacillus 

thuriengensis (Bt) insecticidal protein genes w
hich selectively 

kill pests that eat crops. There have also been fruits and vegeta-
bles m

odified for long term
 storage or delayed ripening that 

rem
ain fresh for a long tim

e, w
hich is also useful during trans-

portation to the m
arket.  O

ver 15 countries of the w
orld used 

G
M

 crops for general food production by 2004.

     
!     

!     
!

3.3.2. B
etter Foods?

In 1996 a new
 tom

ato variety w
as sold in the U

.S.A. m
ade by a 

technology involving use of antisense R
N

A sequences to bind 
to the m

R
N

As of undesired proteins. The concentration of an 
enzym

e (poly-galacturonase), w
hich is produced by ripening 

tom
atoes causing softening of the tom

ato, w
as reduced by up 

to 99%
. This enzym

e degrades the cell w
all in the tom

ato, so 
its absence leaves the fruit firm

er longer. These tom
atoes have 

been developed to im
prove shelf life (about 300%

 longer) and 
taste since grow

ers can leave the tom
atoes on the plant 

longer. It is also useful to transport to the m
arket, especially 

in developing tropical countries w
here it is very hot. The so-

called tasty tom
ato, Flavr Savr (Flavour Savour), w

as not how
-

ever very com
m

ercially successful w
hen sold in superm

arkets 
in the U

SA. 

The second w
ave of G

M
 plants includes those w

ith high nutri-
tional content and im

proved food quality like golden rice, or 
plants that can tolerate high salt levels in the land or are m

odi-
fied so that they can grow

 in harsh conditions like drought.  
Som

e G
M

 food such as golden rice or bananas w
ith vaccines 

are being developed for health purposes. G
olden rice has in-

creased levels of beta-carotene, considered to be especially 
beneficial for people w

ith vitam
in A deficiency.
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Q
1. A

re there any G
M

 foods in your country?

Q
2. W

hich food in the superm
arket is not m

odified 
in som

e w
ay?

Q
3. W

hat other benefits can you think of from
 tom

a-
toes w

hich do not go soft quickly? W
hat other agri-

cultural uses of genetic engineering do you know
? 

Q
4. D

o you think golden rice is a "good" G
M

 food? 
W

hat other inform
ation do you need to m

ake a judg-
m

ent?

3.3.3. E
thical issues of G

M
 Food

Som
e people think that products m

ade from
 G

M
O

s are un-
natural. Som

e call them
 as Franken-foods. W

e need to think 
about w

hether they are different from
 existing food varieties. 

It is not possible for the consum
er to differentiate G

M
 food 

from
 other conventionally grow

n foods since both look the 
sam

e, m
ay even taste the sam

e, unless it is m
entioned on the 

labels of the packets.  It is difficult to say that the food is un-
safe given that in som

e parts of the w
orld, like in the U

SA, peo-
ple have been eating G

M
 food for a decade. In other parts of 

the w
orld, especially in Europe, m

any people are not w
illing to 

accept G
M

 food because of fears of health risks and other ethi-
cal concerns.

W
e can find people w

ith allergies to m
any foods, and there 

w
ill alw

ays be som
e people w

ho have an allergy. That is an-
other reason w

hy people m
ay need to know

 w
hat is in the 

food. In the m
odern superm

arket how
ever, m

ost foods are 
processed containing som

e com
pounds from

 m
any different 

plants, especially soybeans.

In the U
SA, the Food and D

rug Adm
inistration (FD

A) has said 
it is not necessary to label food containing products of genetic 
engineering. This is against the view

s of m
any public groups 

w
ho argue that it is best to have m

ore inform
ation available 

for the consum
er and that food origin is of interest to consum

-
ers. In Europe or Saudi Arabia for exam

ple, any food w
ith 

m
ore than 1%

 from
 each G

M
O

 m
ust be labeled, and in Austra-

lia, Japan and N
ew

 Zealand it is any food w
ith m

ore than 5%
 

from
 each G

M
O

.

As discussed in the section on genetic engineering w
e can con-

sider these types of concerns as extrinsic ethical concerns. The 
people in favour of technology think that genetic m

odification 
provides a great opportunity for solving hunger, food insecu-
rity, and m

alnutrition in the w
orld since it can be m

ade for all 
environm

ental conditions and help in increasing quantity and 
quality of food. It is these argum

ents w
hich have led the 

U
nited N

ations Food and Agriculture O
rganization (FAO

) and 
U

nited N
ations D

evelopm
ent Program

 (U
N

D
P) to support the 

selective applications of genetic engineering for food produc-
tion. At the sam

e tim
e, there are fears raised about the safety 

of the food and risks to health since it is considered a new
 tech-
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nology and people fear that som
e genes w

ill be transm
itted to 

them
. 

M
any N

G
O

s in the w
orld have also raised the concern that 

grow
ing genetically m

odified crops w
ill be harm

ful for the en-
vironm

ent and genetic m
odification w

ill result in "super-
w

eeds". For exam
ple, if herbicide resistance genes from

 

canola w
ill flow

 into w
eedy relatives to m

ake them
 resistant to 

herbicides. Scientific studies are still being conducted to evalu-
ate the actual risks.

It is also said that G
M

 crops are unsafe for other organism
s 

that feed on them
, for exam

ple, som
e people claim

ed Bt toxin 
kills M

onarch butterfly larvae. Extensive scientific studies 
found this w

as not true, how
ever, these stories are still found 

on the Internet and in som
e N

G
O

 circles. In general farm
ers 

grow
ing Bt crops use less pesticides and less dangerous pesti-

cides than they used to use in "conventional" agriculture. This 
can be beneficial to the environm

ent, especially if G
M

 can tar-
get specific pests m

ore effectively than the broadly toxic pesti-
cides w

hich devastate m
any non-pest invertebrate groups.

There is a fear that G
M

 crops and foods w
ill result in the loss 

of our biodiversity. Also, since the technology is new
 and 

needs lots of investm
ent, it w

ould be unfair to sm
all farm

ers 
in poor countries. These are valid concerns and dem

and scien-
tific investigation. H

ow
ever, the scientific studies have not 

been conclusive, and there m
ay be benefits in som

e environ-
m

ents and societies and not in others. There have been contra-
dictory reports both in favour of and against genetic m

odifica-
tions w

hich are confusing people. 

Q
5. 

D
o you think G

M
 food w

ill be an appro-
priate m

ethod for eradicating hunger and m
alnutri-

tion from
 the w

orld? H
ow

 else can w
e eradicate hun-
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ger and m
alnutrition in an ever increasing global 

population?

Q
6. W

hat is a safe food? W
ould you eat G

M
 food?

Q
7. H

ow
 m

uch inform
ation should be on food la-

bels? B
ring som

e exam
ples to class to discuss.

    A
ctivity

This issue is hotly debated in the m
edia, on the w

eb, and in 
each country. Am

ong international regulations, the Codex 
Alim

entarius has adopted codes for international use on the 
risk assessm

ent and procedures for use of G
M

 food. N
ational 

com
m

ittees usually have w
ebsites w

ith explanation of guide-
lines. A debate on these topics using the opposing m

aterials 
available about the issue can be interesting, and is relevant 
to the diets of m

ost persons.
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Breast cancer kills m
ore w

om
en than it does m

en, 
but it is a question that faces all in society. 

This section aim
s to consider:

1.
G

enetic testing using the exam
ple of breast 

cancer.

2.
R

isks and benefits of genetic testing.

3.
Lim

itations of genetic testing.

 

S
E

C
TIO

N
 4

Testing for Cancer G
enes Suscep-

tibility

3.4.1. Testing for cancer gene susceptibility

                               !

!

G
enetic testing is based on know

ing the genetic code of cells 
in our bodies. This genetic code, in the form

 of the chem
ical 

D
N

A, determ
ines everything from

 hair colour to the w
ay w

e 
digest food.

M
utations, or changes to the structure of D

N
A, can m

ake us 
m

ore susceptible to som
e diseases or disabilities. Even if you 

have a m
utation, it m

ay not m
ean you w

ill get the disease, but 
just that you are m

ore likely to get it. The link betw
een having 

the m
utation and the possibility of getting the disease is not 

w
ell understood. For exam

ple, som
e genetic m

utations inter-
act w

ith factors like a person’s lifestyle or other environm
ental 

factors such as chem
icals or sunlight. 

The technology for testing for som
e m

utations is now
 avail-

able. Im
agine that a sim

ple blood test could tell you if you 
have a m

utated gene that m
akes you susceptible to getting can-

cer. There m
ay be the possibility that you could pass this m

uta-
tion on to your unborn children.
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G
enetic testing provides som

e opportunities to find out about 
possible health problem

s that m
ay not happen for m

any years. 
K

now
ing w

hether you are m
ore susceptible to a disease gives 

you the opportunity to m
inim

ize the risks, for exam
ple, m

ak-
ing lifestyle changes.

Inform
ation from

 genetic testing is pow
erful know

ledge w
hich 

raises im
portant questions:

• 
D

o w
e w

ant to know
 w

hat could go w
rong w

ith our 
health in the future?

• 
H

ow
 accurately does it predict the future?

• 
W

ho should be inform
ed and w

hen?

• 
Could this know

ledge be used against som
eone?

• 
Should people be told if they do not w

ant to know
?

Q
1. If your sister tests positive for the B

R
C

A
1 

gene, w
ould you recom

m
end to her that she have 

her breasts or ovaries rem
oved as a preventative 

m
easure?                                  

                                            
!

     !C4
.2
.%T
rash

%an
d
%treasu

re%activity!
         

A researcher m
ust dig to find w

ords to help answ
er the ques-

tions 
(treasure) 

and 
toss 

aside 
unnecessary 

sentences, 
phrases, w

ords, ideas as trash because they do not answ
er the 

questions and therefore are unim
portant in this context. 

 
 

!
W
h
at%to%d

o%

Choose O
N

E question from
 the list below

 and w
rite it on a 

piece of paper.

A
. 

W
h

at 
are 

th
e 

advan
tages 

of 
bein

g 
screened for the breast cancer gene B

R
C

A
1?

B
. 

W
hy do w

om
en w

ho are tested need counsel-
ling?

C
. 

W
hat are the im

plications for a person w
ho is 

tested to be positive for the gene?

D
. 

W
hat are the im

plications if the test is negative?

1. 
Scan the text (C

4.3) sentence by sentence to find 
the answ

er. A
sk “D

oes this sentence answ
er the ques-

tion (A
, B

, C
 and D

)?”
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2. 
If it does not answ

er the question, it is trash. G
o 

on to the next sentence. 

3. 
If it does answ

er the question treasure it by w
rit-

ing dow
n the w

ords or phrase that answ
ers the ques-

tion. 

4. 
C

ontinue to read the text until you have finished 
sorting the trash and treasure. M

ake sure you keep 
all the treasure as notes.

Teacher guidelines for Trash and Treasure A
ctivity

This procedure can be used as a discrim
inatory strategy w

ith any text. It explains 
to students that a researcher m

ust dig to find w
ords to help answ

er the questions 
(treasure) and toss aside unnecessary sentences, phrases, w

ords, ideas as trash be-
cause they do not answ

er the questions and therefore are unim
portant in this con-

text. The idea is to help students use a focusing question to search the text. 

1. 
D

em
onstrate the m

ethod using a paragraph of inform
ation on the topic. 

2. 
Choose a question. W

rite it on the board to dem
onstrate w

hat the students 
should do.

3. 
R

ead the text on the overhead transparency sentence by sentence to the stu-
dents. Ask “D

oes this sentence answ
er the question?” 

4. 
If the answ

er is no, tell the students that that sentence is trash. G
o on to the 

next sentence.

5. 
If the answ

er is yes, read that phrase w
ord by w

ord. They are treasure w
ords 

and are w
ritten as notes. U

nderline the w
ords and phrases that answ

er the ques-
tion on the transparency.

6. 
K

eep reading the paragraph sentence by sentence until the text is finished. 

Students are im
pressed w

hen they see how
 little they have to w

rite.

4.3. B
R

C
A

 testing

Changes to the gene BR
CA1 have been linked w

ith breast and 
ovarian cancer. BR

CA1 is a tum
our suppressor gene. Tum

our 
suppressors are genes that control cell grow

th. W
hen enough 

cells in an area have grow
n, the tum

our suppressors tell the 
cells to stop grow

ing. W
hen these genes don’t w

ork properly, 
as in the case of m

utated BR
CA1 genes, the signal to stop grow

-
ing is not alw

ays given, grow
th continues out of control, and 

tum
ours result.

To test for a BR
CA1 m

utation, a blood sam
ple is taken, and a 

specific change on chrom
osom

e 17q21 is searched for. O
nly 

5%
 of w

om
en w

ith breast cancer are thought to have this par-
ticular m

utation. 

G
enetic testing can lead to early detection that could help to 

prolong and save lives. The inform
ation could cause havoc if it 

w
as m

isused or m
isunderstood. W

hen a w
om

an is told that 
she carries the gene, she has the follow

ing options. She could 
sim

ply m
onitor her health. In the case of ovarian cancer this 

m
ay not be enough as often sym

ptom
s do not appear until it is 

too late. She could choose to have a preventative m
astectom

y 
(surgery to rem

ove her breasts) or hysterectom
y (surgery to 

rem
ove either just the ovaries or the uterus and the ovaries).

M
aking the decision and having an operation can cause stress. 

People deal w
ith stress in different w

ays. Som
e people becom

e 
devastated. This m

ay lead to anxiety attacks, depression or 
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even heart disease. Som
e people, even if they cannot change 

their future, find inform
ation of this sort beneficial.... the 

m
ore they know

, the m
ore their anxiety level goes dow

n. But 
there are others w

ho cope by avoiding, w
ho w

ould rather stay 
hopeful and optim

istic and not have difficult questions an-
sw

ered. Som
e people feel they w

ould have m
ore control over 

their health if they knew
 they had inherited a defective gene. 

Som
e w

om
en m

ight choose to have their children early in life 
and then proceed w

ith a hysterectom
y. And others feel they 

sim
ply could not adjust to a positive test result.

This type of testing can have enorm
ous im

plications on future 
em

ploym
ent or health and life insurance eligibility. Suppose a 

person learns that they have a predisposition to cancer; w
ould 

they be forced to inform
 their em

ployers and insurers about 
the test results? Potential em

ployers m
ay hold this inform

a-
tion against them

 and not offer them
 the job. If insurance com

-
panies w

ere given this inform
ation, prem

ium
s w

ould increase 
for those at risk and life insurance m

ay be denied.

There are also im
plications should a person test negative, as 

this result m
ay lead to people feeling that w

ill not get cancer 
(com

placency). A w
om

an m
ight decide not to m

onitor her 
health carefully, neglecting the early detection practices such 
as self- exam

 and m
am

m
ography feeling that she is safe from

 
this cancer. Com

placency w
ould be especially harm

ful if the 
test results are actually a false negative.

It is estim
ated that less than one in ten cases of cancer results 

from
 inherited gene m

utations. M
ost cancers are not the re-

sult of inherited factors. Even if a m
utation in a gene for a par-

ticular cancer is inherited, for exam
ple the BR

CA1 gene for 
breast cancer, the cancer w

ill not alw
ays develop. Also, both 

m
en and w

om
en w

ithout the gene can also develop breast can-
cer.

 

D
iscussion Q

uestions

Q
1. If your sister tests positive for the B

R
C

A
1 gene, 

w
ould you recom

m
end to her that she have her 

breasts or ovaries rem
oved as a preventative m

eas-
ure?

Q
2. W

hat inform
ation does the article give to help 

you answ
er each question?

Q
3. W

hat additional inform
ation do you need?

Q
4. Is it illegal in your country to use a blood sam

-
ple for genetic testing even though the sam

ple w
as 

taken for another reason?
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Q
5. W

rite a list of risks and lim
itations of genetic 

testing.

Som
e lim

itations and risks of genetic testing 

Lim
itations

1. 
The current range of tests does not look for and cannot 

detect all disease-causing m
utations or susceptibilities to ge-

netic disorders.

2. 
There are no cures or treatm

ents currently available for 
som

e diseases that can be diagnosed or predicted by genetic 
testing.

3. 
Even if the m

utation know
n to be associated w

ith som
e 

diseases is absent, the disease m
ay still develop.

4. 
There is the possibility that test results are not correct 

(hum
an error).

5. 
Som

e m
utations are very variable. M

any changes in the 
sam

e gene can result in a disorder e.g. cystic fibrosis. Several 
different m

utations can lead to the sam
e disorder.

R
isks

1. 
People m

ay experience psychological anxiety w
hen they 

are told they have susceptibility to a genetic disorder.

2. 
There is a huge risk of m

isunderstanding and anxiety 
w

hen people w
ho have been tested do not get skilled counsel-

ing. There is a need to train health professionals in how
 to do 

this.

3. 
The results of testing can strain fam

ily relationships, es-
pecially if the fam

ily m
em

bers do not w
ant to know

 the im
pli-

cations for them
. Fam

ily m
em

bers m
ay w

ithhold inform
ation 

that could have im
plications for the rest of the fam

ily.

4. 
G

enetic inform
ation about individuals is very sensitive. 

Failure to protect this inform
ation could have far-reaching ef-

fects on their w
ell-being. For exam

ple it could lead to social 
and econom

icdiscrim
ination.

Further reading

See also sections 3.5 “G
enetic Privacy and Inform

ation” and 
4.2 “Telling the Truth about Term

inal Cancer. 

The Trash and Treasure note-taking activity is from
 Big Six 

Lesson Plans - http://fiat.gslis.utexas.edu/~lis388k/course/pres_bigsix.htm
l
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The issue of genetic privacy has been becom
ing 

m
ore im

portant in debates about genetic testing. 
G

enetic 
inform

ation 
m

ay 
com

e 
from

 
m

any 
sources, including a person’s fam

ily m
edical his-

tory, a clinical exam
ination or a scientific test. 

This section aim
s to introduce:

1.
W

hat hum
an genetic inform

ation is.

2.
H

ow
 w

e can learn about our genetic 
inform

ation.

3.
Privacy concerns raised by that inform

ation.

 S
E

C
TIO

N
 5

G
enetic Privacy and Inform

ation 

  3.5.1. G
enetic inform

ation

G
enes largely determ

ine w
ho w

e take after in our fam
ily, and 

usually w
e can see a m

ixture of our father and m
other, and 

som
eone new

. H
um

an cells have 46 chrom
osom

es, 23 from
 

each parent. Each chrom
osom

e is com
posed of a very large 

single deoxyribonucleic acid (D
N

A) m
olecule. A D

N
A m

ole-
cule consists of tw

o strands that w
rap around each other in a 

tw
isted ladder conform

ation called a “double helix”. Each lad-
der rung consists of a pair of chem

icals called bases, either A 
(adenine) and T (thym

ine) or C (cytosine) and G
 (guanine). 

There are over three billion of these base pairs of D
N

A m
aking 

up the hum
an genom

e. G
enes are m

ade of D
N

A.  They code 
the directions for building all of the proteins that m

ake our 
body function.
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U
niversal D

eclaration on B
ioethics and H

um
an 

R
ights (2005)

Article 9 – Privacy and confidentiality
The privacy of the persons concerned and the confidentiality 
of their personal inform

ation should be respected. To the 
greatest extent possible, such inform

ation should not be used 
or disclosed for purposes other than those for w

hich it w
as col-

lected or consented to, consistent w
ith international law

, in 
particular international hum

an rights law
.

Except for identical tw
ins, every person has a different genetic 

sequence. Variation of this sequence, and the responses to en-
vironm

ental factors, accounts for hum
an diversity. 

There are different types of genetic inform
ation. The genotype 

of a person is all the D
N

A they have. It provides details, at the 
fundam

ental level of D
N

A or protein sequence. Phenotype is 
the observable outcom

e in term
s of physical characteristics. In 

m
any cases the phenotype is a result of the interaction be-

tw
een genotype and environm

ental factors, for exam
ple, our 

body w
eight. Inform

ation about a person’s physical features 
and gene-inherited diseases are part of the individual’s ge-
netic inform

ation.  

   

Q
2. Think about w

hat characters are determ
ined by 

genetics and w
hich are determ

ined by the environ-
m

ent. 

Q
3 

W
ould you like to know

 your genes?
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C
heck A

nsw
er

Q
1. W

hat genetic factors determ
ine 

w
hether w

e are a m
an and not a w

om
an?

A
.

The M
an gene

B
.

Chrom
osom

e 18

C
.

X
 chrom

osom
e

D
.

Y chrom
osom

e



 !

  

3.5.2. W
hat does genetic testing tell us?

A genetic test is a laboratory analysis of D
N

A, R
N

A, or chro-
m

osom
al abnorm

alities that cause or are likely to cause a spe-
cific disease or condition, for exam

ple, D
ow

n syndrom
e. Tests 

can also analyze proteins or chem
icals that are products of par-

ticular genes. D
ifferent types of genetic testing can be used to 

identify carriers of genetic disease, screen new
born babies for 

disease, predict risks of disease, establish clinical diagnoses 
and determ

ine direct treatm
ent. Prenatal testing of em

bryos 
and fetuses is also w

idely conducted in som
e countries, w

hile 
in other countries it is not perm

itted if it is linked to abortion 
(see later sections).

Predictive testing estim
ates the likelihood that a healthy indi-

vidual w
ith or w

ithout a fam
ily history of a certain disease 

m
ight develop that disease. For exam

ple, w
om

en w
ho carry 

the m
utated BR

CA 1 or BR
CA 2 (for BR

east CAncer) gene are 
m

ore likely to develop breast cancer and ovarian cancer than 

other people. Inform
ation about a genetic predisposition can 

be beneficial to individuals.  It can m
ake them

 seek m
edical 

advice and receive therapy for the disease at the earlier stage, 
so that they can try to avoid environm

ental factors. 

H
ow

ever, in the case of single-gene diseases like H
untington's 

D
isease (H

D
), w

hich has no effective treatm
ent and is invaria-

bly fatal; som
e people m

ay choose not to know
 the result of 

the tests. M
oreover, a great deal of sensitive personal inform

a-
tion can be derived from

 genetic testing w
ith ethical, legal, 

and social im
plications (ELSI) for individuals, fam

ilies and 
others.

Q
4. 

C
an you get a genetic test in your coun-

try? If yes, for w
hat diseases?

Q
5. Should genetic testing be perform

ed w
hen no 

treatm
ent is available? 

G
ive reasons for your answ

ers and discuss.

Q
6. Should genetic testing be used for children? 

W
hy? 

A
t w

hat stage in life w
ould you undergo genetic test-

ing?

Q
7. W

hat do you think are som
e ethical, legal and 

social im
plications of genetic testing?
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3.5.3. W
ho should know

 your genetic inform
ation?

The issue of genetic privacy has been becom
ing m

ore im
por-

tant in debates about genetic testing. Som
e genetic inform

a-
tion, such as the color of our eyes and hair is easy to see, and 
cannot be kept secret. But other personal genetic inform

ation, 
such as risk for developing a health disorder late in life, m

ay 
have a m

uch m
ore private character.  People do not expect 

such inform
ation to be disclosed because they feel that this 

type of inform
ation is too personal. 

W
ho ow

ns and controls personal genetic inform
ation? W

ho 
has a right to know

 the results of a genetic test? The ethical 
principle of privacy has set lim

its on w
ho can have access to 

personal genetic inform
ation, and how

 should it be used. 

R
espect for an individual’s genetic privacy requires us to be 

sensitive to the special role that genetic identity has com
e to 

play in their lives. The effects on a person of being inform
ed 

that he or she w
ould suffer a genetic disorder can be seriously 

harm
ful. It m

ay change their w
ays of thinking of them

selves, 
and change decisions about m

atters such as m
arriage, child-

bearing, and other lifestyle choices. M
oreover, genetic infor-

m
ation is not only about an individual, but also involves that 

individual’s fam
ily and the com

m
unity in w

hich they live. 

Q
8. W

hat does privacy m
ean to you? W

hat 
things belong to your definition of personal space? 
D

o you think that privacy is individually or cultur-
ally determ

ined?

Q
9. D

oes your school have your m
edical records? 

W
ho can access them

?  If not, w
here are your m

edi-
cal records located?

Q
10

. D
o you have a right to know

 the results of your 
aunt’s, cousin’s, brother’s, sister’s, or parent’s ge-
netic test? W

hy or w
hy not.

            
!             

!

3.5.4. E
m

ploym
ent and Life Insurance

G
enetic testing not only has the potential to im

prove the diag-
nosis, prevention and treatm

ent of diseases, but it can also re-
veal details of a person’s current health as w

ell as inform
ation 

about their susceptibility to disease. It also opens up the possi-
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bility of identifying a group of people w
ho m

ay be regarded as 
socially undesirable, perhaps leading to prejudice or discrim

i-
nation. An im

portant question facing us is to w
hat extent, if 

any, genetic traits, conditions, or predispositions should pro-
vide a basis for determ

ining access to certain social goods, 
such as em

ploym
ent and insurance.  

W
hile individuals m

ay be sure about w
hat they do not w

ant 
em

ployers to know
, em

ployers m
ay believe they have a num

-
ber of reasons w

hy they should know
 about m

edical and ge-
netic inform

ation likely to affect the health and perform
ance 

of em
ployees. Em

ployers have a legitim
ate interest in ensur-

ing that an em
ployee w

ill be able to perform
 the requirem

ents 
of the job, especially w

ith regard to safety issues. An em
ployee 

w
ith a susceptibility to a genetic disorder has the potential to 

productivity losses and costs associated w
ith the disease. Em

-
ployers also have the potential legal liability for injuries to em

-
ployees. (See the m

ovie guide for the film
 G

ATTACA, w
hich 

illustrates how
 genetic testing does not determ

ine a person’s 
ability to contribute to a com

pany).

 The use of genetic inform
ation by em

ployers raises a num
ber 

of ethical issues for w
orkers, such as issues of privacy and dis-

crim
ination. Em

ployees m
ay also be concerned about discrim

i-
nation by third parties, such as other em

ployers, if the genetic 
inform

ation is disclosed to them
. W

e should ask w
hether em

-
ployers have a right to ask applicants to take a test as a condi-
tion of em

ploym
ent.

Q
uite 

apart 
from

 
the 

issues 
of 

em
-

ploym
ent, individu-

als w
ho are found 

to 
be 

at 
risk 

for 
som

e genetic disor-
ders m

ay find they 
can get only very 
expensive life insur-
ance, if they can get 
any at all. Insurers 
m

ay attem
pt to use genetic inform

ation as a condition of insur-
ability. This is because certain kinds of genetic inform

ation 
m

ay reveal significant inform
ation about a person’s future 

health. Insurers m
ay ask applicants to disclose genetic infor-

m
ation derived from

 a genetic test or from
 fam

ily m
edical his-

tory. 

Q
11. A

re the results of genetic tests different 
to w

hat people can determ
ine from

 your fam
ily his-

tory of disease? 

Q
12. W

ould you take a genetic test if a fam
ily m

em
-

ber asked you to? W
hat about if your school asked 

you? O
r an em

ployer or insurer asked you? W
ho has 

rights to know
 the results of your test?
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Q
13. A

re individuals entitled to keep exclusive infor-
m

ation about their genes? Is an insurance com
pany 

entitled to know
 w

hat risk they are taking before in-
suring an applicant?

 !

The use of genetic inform
ation in 

em
ploym

ent and insurance has raised a num
ber of ethical and 

social considerations. The ethical principle of justice w
ould 

support prom
otion of equal opportunity for persons, and the 

ethical principle of avoiding harm
 w

ould try to protect health 
and safety. In insurance, respecting individual decision not to 
undergo genetic testing can be an injustice to others w

ho m
ay 

need to pay a higher prem
ium

. W
e w

ish to prom
ote individ-

ual’s autonom
y in the society, how

ever the interests of others 
should also be taken into consideration. 

The com
pletion of the first m

apping of the hum
an genom

e has 
provided huge potential for research into the w

ays in w
hich 

genes relates to people’s lives. There is enthusiastic public sup-
port for prom

ises of better m
edical diagnosis and treatm

ents. 
H

ow
ever, there is also fear about new

 advances in biotechnol-
ogy, genetic screening, stem

 cell research, leading to the lack 
of privacy, and the increased possibilities of genetic discrim

i-
nation. The issue of inform

ed consent is fundam
ental in con-

ducting genetic research and protection of individual privacy. 

W
e have yet to m

ake an adequate effort to resolve the ethical 
and social issues involved in genetic testing.

A father's discovery that he carries the gene for H
untington’s 

disease w
ould also m

ean learning that his children w
ill have a 

50%
 chance of developing the sam

e disease.  This crucial dis-
closure of inform

ation has particular im
plications for individu-

als as m
em

bers of fam
ilies. W

hile individuals m
ay be am

biva-
lent about know

ing their ow
n genetic predisposition, concern 

for the interests of others requires us to respect their auton-
om

y, that is, their right to know
 or not to know

. It is very im
-

portant that this privacy is respected, because this inform
a-

tion can also lead to genetic discrim
ination. 

Biological sam
ples such as blood, saliva, or am

niotic fluid 
(from

 w
hich fetal cells are obtained) can be used for testing. 

The techniques used in your local area could be investigated 
by contacting local hospitals.

Q
14. For w

hat purposes should other persons 
("third parties") use this inform

ation? 
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The H
um

an G
enom

e Project has been the project 
to sequence all hum

an D
N

A and m
ap the genes 

and D
N

A sequences that determ
ine genetic varia-

tion. There have also been m
any other species as 

subjects of their ow
n genom

e projects, w
hich pro-

vides interesting biological inform
ation fundam

en-
tal for understanding how

 to apply biotechnology 
to practical use. 

This section aim
s to introduce:

1.
The hum

an genom
e project.

2.
The roles of the International H

um
an G

enom
e 

O
rganization.

3.
Som

e exam
ples of other genom

es that have 
been sequenced.

S
E

C
TIO

N
 6

The H
um

an G
enom

e Project
3.6.1. The H

um
an G

enom
e Project

The H
um

an G
enom

e Project (H
G

P) aim
ed to m

ap and se-
quence all the D

N
A of hum

an beings, know
n as the genom

e (a 
total of about 2.8 billion linear bases on 23 different chrom

o-
som

es). There are thought to be about 30,000 genes in hu-
m

an beings, and m
ost of these have been identified. H

ow
ever, 

the genes com
prise only 5-10%

 of the total D
N

A in the hum
an 

genom
e, the function of the rest of the D

N
A is unknow

n. 
W

hile m
ost genes have been identified, the function of m

ost of 
them

 is still to be investigated. 

The H
um

an G
enom

e Project w
as conducted by a publicly fi-

nanced international research effort w
hose goal w

as to deci-
pher the hum

an genetic code and to provide these data freely 
and rapidly to the public. In addition a com

pany called Celera, 
and several others, also m

ade intensive efforts to sequence the 
hum

an genom
e. O

n June 26, 2000, m
em

bers of the H
um

an 
G

enom
e Project announced that they had succeeded in se-

quencing a "w
orking draft" of the hum

an genom
e. An article 

published in the February 15, 2001 issue of the journal N
ature 

outlines the strategies and m
ethodologies used by this group 

to generate the draft sequence. 

Sequencing of the hum
an genom

e represents a scientific m
ile-

stone, and the data are of im
m

ediate use in m
any im

portant 
w

ays. To further understand and use the inform
ation coded 

for in this "hum
an blueprint", several international bodies, in-

cluding the U
.S. N

ational Center for Biotechnology Inform
a-

tion (N
CBI) provide access to these data w

orldw
ide through 
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p
u

b
lic 

W
e

b 
site

s 
(http://w

w
w

.ncbi.nlm
.nih.gov).

The H
um

an G
enom

e O
rganisation (H

U
G

O
) w

as 
conceived in late April 1988, at the first m

eeting 
on genom

e m
apping and sequencing at Cold 

Spring H
arbor, N

ew
 York state, U

SA. For som
e 

tim
e, as the genom

e initiatives got under w
ay in 

individual nations, the need for an international 
coordinating scientific body had been under dis-
cussion. 

The H
G

P w
as the natural culm

ination of the history of genet-
ics research. In 1911, Alfred Sturtevant, then an undergradu-
ate researcher in the laboratory of Thom

as H
unt M

organ, real-
ized that he could - and had to, in order to m

anage his data - 
m

ap the locations of the fruit fly (D
rosophila m

elanogaster) 
genes w

hose m
utations the M

organ laboratory w
as tracking 

over generations. 

H
G

P researchers have deciphered the hum
an genom

e in three 
m

ajor w
ays: determ

ining the order, or "sequence", of all the 
bases in our genom

e's D
N

A; m
aking m

aps that show
 the loca-

tions of genes for m
ajor sections of all our chrom

osom
es; and 

producing w
hat are called linkage m

aps, com
plex versions of 

the type originated in early D
rosophila research, through 

w
hich inherited traits (such as those for genetic disease) can 

be tracked over generations.

This ultim
ate product of the H

G
P has given the w

orld a re-
source of detailed inform

ation about the structure, organiza-

tion and function of the com
plete set of 

hum
an genes. This inform

ation can be 
thought of as the basic set of inheritable 
"instructions" for the developm

ent and 
function of a hum

an being. Although the 
so-called full sequence w

as com
pleted and 

published in April 2003, there are still a 
few

 portions of the genom
e that are not 

accurately sequenced because that D
N

A is 
difficult to isolate and prepare for sequencing.

Q
1. W

hen did you first hear of the H
um

an G
e-

nom
e P

roject? 

3.6.2. The H
um

an G
enom

e O
rganisation (H

U
G

O
) M

is-
sion Statem

ent:

* to investigate the nature, structure, function and interaction 
of the genes, genom

ic elem
ents and genom

es of hum
ans and 

relevant pathogenic and m
odel organism

s;

* to characterise the nature, distribution and evolution of ge-
netic variation in hum

ans and other relevant organism
s;
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* to study the relationship betw
een genetic variation and the 

environm
ent in the origins and characteristics of hum

an popu-
lations and the causes, diagnoses, treatm

ents and prevention 
of disease;

* to foster the interaction, coordination, and dissem
ination of 

inform
ation and technology betw

een investigators and the 
global society in genom

ics, proteom
ics, bioinform

atics, sys-
tem

s biology, and the clinical sciences by prom
oting quality 

education, com
prehensive com

m
unication, and accurate, com

-
prehensive, and accessible know

ledge resources for genes, ge-
nom

es and disease; and,

* to sponsor factually-
grounded dialogues on 
the 

social, 
legal, 

and 
ethical issues related to 
genetic 

and 
genom

ic 
inform

ation and cham
-

pioning the regionally-
appropriate, 

ethical 
utilization of this infor-
m

ation for the good of 
the individual and the 

society.

The vast im
plications to individuals and society of possessing 

the detailed genetic inform
ation m

ade possible by the H
G

P 
w

ere recognized from
 the outset. Another m

ajor com
ponent of 

the H
G

P is devoted to the analysis of the ethical, legal and so-

cial im
plications (ELSI) of our new

found genetic know
ledge, 

and the subsequent developm
ent of policy options for public 

consideration. U
p to 5%

 of the m
oney in som

e countries is be-
ing spent on the educational, ethical, legal and social im

pact. 
The H

U
G

O
 Ethics Com

m
ittee w

as m
ade w

ith the follow
ing 

purposes:

* to prom
ote discussion and understanding of social, legal and 

ethical issues as they relate to the conduct of, and the use of 
know

ledge derived from
, hum

an genom
e research. This m

ay 
encom

pass consideration of research directions, practices and 
results, and the issues of hum

an diversity, privacy, and confi-
dentiality, intellectual property rights, patents, and com

m
er-

cialisation, disclosure of genetic inform
ation to third parties, 

the non-m
edical use of such inform

ation, and the m
edical, le-

gal and social aspects of testing, screening, accessibility, D
N

A 
banking, and genetic research;

* to act as an interface betw
een the scientific com

m
unity, pol-

icy m
akers, educators, and the public;

* to foster greater public understanding of hum
an variation 

and com
plexity;

* to collaborate w
ith other international bodies in genetics, 

health, and society w
ith the goal of dissem

inating inform
a-

tion;

* to deliberate about policy issues in order to provide advice to 
the H

U
G

O
 Council and to issue statem

ents w
here appropri-

ate;
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* to report on its activities at least annually to the H
U

G
O

 
Council: and to act on any other related m

atter.

3.6.3. Sequencing of O
ther G

enom
es

The tools created through the H
G

P also continue to inform
 ef-

forts to characterize the entire genom
es of over a hundred 

other organism
s im

portant for m
edicine, agriculture and bio-

logical research, such as m
ice, rats, rice, chim

panzees, fruit 
flies, flatw

orm
s and m

any bacteria. These efforts support each 
other, because m

ost organism
s have m

any sim
ilar, or "hom

olo-
gous," genes w

ith sim
ilar functions. Therefore, identification 

of the sequence or function of a gene in a m
odel organism

 has 
the potential to explain a hom

ologous gene in hum
an beings, 

or in one of the other m
odel organism

s. 

M
any genetic techniques have been im

proved including:

* 
D

N
A Sequencing

* 
The em

ploym
ent of R

estriction Fragm
ent-Length Poly-

m
orphism

s (R
FLP)

* 
Yeast Artificial Chrom

osom
es (YAC)

* 
Bacterial Artificial Chrom

osom
es (BAC)

* 
The Polym

erase Chain R
eaction (PCR

)

* 
Electrophoresis

Q
2. If you look on the Internet you can find 

the D
N

A
 sequence of m

any different species. H
ow

 
sim

ilar are different species to hum
an beings?D

o 
you know

 how
 sim

ilar your genom
e sequence is to 

another person?

Q
3. 

The 
International 

H
aplotype 

M
apping 

(H
ap-

M
ap) project is looking at the variation betw

een hu-
m

an populations. D
id you know

 that betw
een any 

tw
o people there are about one m

illion D
N

A
 base 

pairs 
difference, 

and 
85%

 
of 

the 
differences 

are 
w

ithin any so-called race. Therefore the concept of 
race used in society does not have clear genetic foun-
dations.

Q
4. D

o you think that it is good to m
ap the hum

an ge-
netic 

lineage 
through 

all 
population 

and 
ethnic 

groups? Should w
e ask each group w

hether they 
w

ant to know
 the results? H

ow
 m

ight the inform
a-

tion be m
isused?

Q
5. D

o a w
eb search for the 

G
en

ograph
ic 

project 
an

d 
con

sider 
w

h
eth

er 
it 

is 
a 

good 
project? 

W
ould 

you 
like to trace your ow

n per-
sonal genetic history?
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For m
illennia there have been attem

pts to im
prove 

hereditary qualities through selective breeding. 
Eugenics can be defined "as any effort to interfere 
w

ith individuals' procreative choices in order to at-
tain a societal goal". The w

ord m
eans "good breed-

ing" from
 the G

reek nam
es Eugene and Eugenia ex-

pressing the notion of "w
ell born" w

hich w
as a cele-

bration of parents’ belief that their offspring are es-
pecially blessed.  

S
E

C
TIO

N
 7

Eugenics
3.7.1. E

ugenics

The term
 "eugenics" w

as coined by Sir Francis G
alton, an Eng-

lish scientist (1822-1911), based on studies of hereditary and 
M

endelian genetics. The eugenic idea has been abused in the 
past; for exam

ple, by the N
azis in the 1930s and early 1940s. 

Som
e countries have im

plem
ented social policies to prom

ote 
eugenic population selection even today, including im

m
igra-

tion policies and reproductive technology, but generally m
od-

ern eugenics is based on elim
inating genetic disorders. Sev-

eral form
s include:

Eugenics of norm
alcy: Policies and program

s intended to en-
sure that each individual has at least a m

inim
um

 num
ber of 

norm
al genes. 

N
egative eugenics: Policies and program

s intended to reduce 
the occurrence of genetically determ

ined disease. M
any coun-

tries sterilized persons to stop them
 having children in the 

tw
entieth century.

Positive eugenics: The achievem
ent of system

atic or planned 
genetic changes to im

prove individuals or their offspring. This 
includes selection of healthy genes, and use of gam

etes from
 

people thought to be superior in intelligence or physical char-
acters.

Q
1. W

hat is a bad gene? W
hat is a good gene? 

Is there any such thing? 
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Q
2. H

ow
 different are other person’s perceptions of 

bad and good? H
ow

 m
uch desire could parents have 

for certain characters, e.g. eye colour, height, obe-
sity, of their children?

3.7.2. G
enocide

W
hen abused it has been developed into genocide and "ethnic 

cleansing". Ethnic cleansing is the m
ass expulsion or exterm

i-
nation of people from

 a m
inority ethnic or religious group 

w
ithin a certain area and w

ho, in m
any instances, had lived in 

harm
ony for generations prior to the outbreak of national hos-

tilities. W
ell publicized exam

ples include ethnic atrocities ex-
perienced in the form

er Yugoslavia. W
ar violates fundam

ental 
hum

an decency but is at its w
orst w

hen actions are taken 
against civilian populations subjected to atrocities such as 
rape, assassinations, m

assacres, torture and ethnic cleansing. 

    
!   

!
!   

!

Q
3. W

hat did the N
azi eugenics policy in G

erm
any in 

the 1930
s-1945 lead to?

Q
4. D

oes anyone w
ant to have sick children? H

ow
 

m
uch should w

e try to have children w
ithout dis-

ease?

3.7.3. M
odern E

ugenics

There is a lot to learn, on how
 sterilization program

s, m
ar-

riage law
s, im

m
igration policies, and application of genetic 

testing, raises questions on how
 societies still shape the genes 

of current and future generations. For m
ore inform

ation refer 
to D

arryl M
acer, Shaping G

enes.
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G
ene therapy has been discussed since the 1970s 

but despite clinical trials since 1990 it has not yet 
been very successful. It is how

ever a sym
bolic issue 

in bioethics, for it is a technology that w
as dis-

cussed prior to its use w
idely in m

any societies 
from

 the ethical perspective.

This section aim
s to:

1.
Introduce 

som
atic 

cell 
and 

germ
-line 

gene 
therapy.

2.
Consider 

the 
risks 

and 
benefits 

of 
gene 

therapy.

3.
In

vestigate 
th

e 
relation

sh
ip 

betw
een 

discussion 
of 

ethics 
and 

evolution 
of 

regulation. 

4.
Consider hum

an genetic engineering.

S
E

C
TIO

N
 8

H
um

an G
ene Therapy

3.8.1. G
ene Therapy trials     

 
 

 
 

M
any genetic diseases m

ay be able to be treated by correcting 
the defective genes, using gene therapy. G

ene therapy is a 
therapeutic technique in w

hich a functioning gene is inserted 
into the som

atic (body) cells of a patient to correct an inborn 
genetic error or to provide a new

 function to the cell. It m
eans 

the genetic m
odification of D

N
A in body cells of an individual 

patient, directed to alleviating disease in that patient. There 
have been several hundred hum

an gene therapy clinical trials 
in m

any countries (including U
SA, EU

, Canada, China, Japan, 
N

ew
 Zealand…

), involving over 6000 patients w
orld-w

ide, for 
several different diseases including several cancers. 

G
enetic engineering is altering the genetic com

position of a liv-
ing organism

 by technological m
eans based on recom

binant 
D

N
A technology (see Section 3.2). This can involve altering 

the gene sequence, or addition, substitution, and/or deletion 
of D

N
A. It has contributed to the understanding of genetic di-

versity w
hich is useful in the conservation of plants, anim

als 
and m

icroorganism
s. G

enetic intervention is a general term
 

for the m
odification of inheritable characteristics of individu-

als or populations through various social m
echanism

s and/or 
biom

edical technologies. 

         
!   

!    
!    

!

186

A
uthor: D

arryl M
acer, N

ew
 Zealand



G
enetic engineering is altering the genetic com

position of a liv-
ing organism

 by technological m
eans based on recom

binant 
D

N
A technology (see Section 3.2). This can involve altering 

the gene sequence, or addition, substitution, and/or deletion 
of D

N
A. It has contributed to the understanding of genetic di-

versity w
hich is useful in the conservation of plants, anim

als 
and m

icroorganism
s. G

enetic intervention is a general term
 

for the m
odification of inheritable characteristics of individu-

als or populations through various social m
echanism

s and/or 
biom

edical technologies. 

After conception the genotype m
ay be "norm

al" (w
ithout a ge-

netic disease) or "abnorm
al" (w

ith a genetic disease). There 
are several stages at w

hich therapy could occur. Som
atic cell 

therapy can be perform
ed before birth or after. Sym

ptom
atic 

therapy (to treat the sym
ptom

s of the disease by diet or m
edi-

cine for exam
ple) usually occurs after birth, but m

ay also oc-
cur before birth in som

e diseases w
here it is possible and nec-

essary to treat early. The questions of reproduction are m
ore 

com
plex, as som

eone healthy in their life m
ay still have pro-

problem
s w

ith their fertility or pass on a genetic disease to 
their children

G
ene transfer refers to the spread of genetic m

aterial through 
natural genetic m

echanism
s. Little is know

n about the fre-
quency of genetic exchange in N

ature. H
um

an gene transfer is 
a term

 used for gene transfer w
hen it is not expected that any 

therapy w
ill result from

 the transferred gene, for exam
ple, the 
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gene m
ay only be a m

arker for im
proving other m

ethods of 
therapy against the disease. It w

as first approved in 1989 in 
the U

SA.

3.8.2. Som
atic cell gene therapy

Som
atic-cell gene therapy involves injection of 'healthy genes' 

into the bloodstream
 or another target tissue of a patient to 

cure or treat a hereditary disease or sim
ilar illness. The D

N
A 

change is not inherited by children. For other types of gene 
therapy see later in the section. 

The D
N

A can be repaired by correction of the m
utation, w

hich 
m

ay only require a few
 base pairs of D

N
A w

ithin a gene to be 
replaced.  N

ot all the gene m
ust be inserted, only w

hat is 
needed. If accurate changes can be m

ade it m
ay be very safe. 

The problem
 is how

 to deliver the D
N

A, and how
 w

e can be 
sure it is changed properly. M

any vectors, including m
odified 

viruses, have been developed and tested.

O
ne success already know

n is curing an im
m

unodeficiency dis-
ease, adenosine deam

inase (AD
A) deficiency, by allow

ing ex-
pression of the enzym

e m
ade from

 a norm
al gene in the cells 

of children lacking it. AD
A deficiency is a rare genetic im

m
u-

nodeficiency disease that is caused by lack of functional AD
A 

enzym
e.

The first approved gene transfer w
as in 1989 in U

SA, and it in-
volved the use of cells w

hich attack cancer, called tum
our-

infiltrating lym
phocytes (TILs). They are isolated from

 the pa-
tient's ow

n tum
our, then grow

n in large num
ber in vitro. The 

cells are then returned to the patient and stim
ulated by a 

naturally-occuring horm
one, interleukin-2. 

 The procedure 
w

as found to help about a half of the patients.   In order to dis-
cover how

 this therapy w
orks, the TILs w

ere genetically 
m

arked to trace them
 in the patients.  The initial trial involved 

ten patients, but later that num
ber w

as increased follow
ing 

the success of the prelim
inary group of patients.

The first hum
an gene therapy protocol began in Septem

ber 
1990 that successfully treated adenosine deam

inase deficiency 
(AD

A) disease. If gene therapy is m
ore successful, it w

ill revo-
lutionize the m

edicine of the future and w
ill have a profound 

im
pact on our m

oral and ethical outlook. But as of 2005 it is 
still experim

ental and in clinical trials.

Q
1. D

o you think there are any ethical differ-
ences betw

een gene therapy and other therapy? 

Q
2. D

oes any conventional therapy also change a pa-
tient's D

N
A

? 

The first country to issue a com
m

ercial license to som
atic cell 

gene therapy w
as China, for a cancer treatm

ent! There are tri-
als in m

any countries, and despite discussions since the 1960s 
of the ethics of the techniques, it has not yet proven to be of 
w

idespread applicability. As w
e im

prove our understanding of 
genetics, im

m
unology and our body, it is hoped that it w

ill de-
liver on its prom

ise. It goes to show
 how

 long it can take to 
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conduct m
edical research to provide a clinically effective treat-

m
ent.

3.8.3. E
nzym

e D
eficiencies and the A

D
A

 G
ene Ther-

apy trial

D
uring the 1980s it w

as thought that the first patients in-
volved in gene therapy trials w

ould be sufferers of several rare 
enzym

e deficiencies, all w
ith fatal sym

ptom
s. Because m

any 
genetically determ

ined diseases involve the bone m
arrow

, and 
bone m

arrow
 transplantation techniques are effective for cur-

ing m
any diseases, there have been m

any prelim
inary anim

al 
gene therapy trials aim

ed at changing the pluripotent hem
ato-

poietic stem
 cells of the bone m

arrow
, the "parental" cells 

from
 w

hich all blood cells com
e.

O
ne 

of 
these 

dis-
eases is AD

A defi-
ciency. The lack of 
the 

enzym
e 

A
D

A 
destroys 

the 
im

-
m

u
n

e 
sy

ste
m

. 
There are up to 5 
sufferers 

of 
A

D
A 

born 
annually 

in 
the U

SA. The m
ore 

general 
nam

e 
for 

these diseases is severe com
bined im

m
unodeficiency (SCID

). 
SCID

 is extrem
ely rare, affecting about 40 children w

orldw
ide 

each year. About 25 percent of those w
ith SCID

 suffer from
 

AD
A deficiency. AD

A degrades certain products that interfere 
w

ith D
N

A synthesis, thus killing cells, especially the T-cells of 
the im

m
une system

. The m
ost effective therapy available is 

com
plete isolation of the patient so that they are not exposed 

to infectious agents. Som
e in the press have called these unfor-

tunate children "bubble" children, because they need to live in 
a sterile plastic bubble. Bone m

arrow
 transplantation can be 

used if a suitable donor is available.  

To treat this, the bone m
arrow

 is rem
oved from

 the patient, 
and then the cells are infected w

ith a virus containing the gene 
for AD

A. The gene then becom
es part of the recipient bone 

m
arrow

 cells' D
N

A along w
ith the carrier virus. After genetic 

m
odification in the laboratory the cells are placed back in the 

patient using bone m
arrow

 transplantation and the cells need 
to continue to produce AD

A, they can cure the disease and pre-
vent certain infant death.

U
p until the late 1980s there w

as no alternative treatm
ent for 

sufferers of AD
A, a reason w

hy experim
ental gene therapy 

m
ethods are used, since they w

ill die if not treated. The m
ajor 

reason that the first trials w
ere postponed in 1990 w

as that an 
alternative treatm

ent w
as partially successful. The new

 con-
ventional therapy w

as approved in April 1990, called PEG
-

AD
A, and it com

bined the protein AD
A w

ith another m
olecule 

enabling the enzym
e to survive intact longer. PEG

 is a non-
toxic polym

er. PEG
-AD

A is not a cure, rather it converts se-
vere com

bined im
m

unodeficiency to partial com
bined im

m
u-

nodeficiency.  The patients had w
eekly treatm

ents of PEG
-
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AD
A w

ith clinical response to the drug w
ithout serious side-

effects. Som
e have been able to go out of isolation and join 

their fam
ilies or attend school.

In April 1990, Anderson and Blaese and a group of scientists 
presented their proposal for gene therapy of AD

A deficiency 
to the H

um
an G

ene Therapy subcom
m

ittee of the U
.S. N

a-
tional Institutes of H

ealth. It had m
any com

m
ittees (a total of 

eight layers of review
) to pass through before approval, but it 

w
as given approval in August 1990 for a trial of ten patients. 

The test rem
oved T-lym

phocytes from
 the patient and intro-

duced the AD
A gene into them

. Lym
phocytes have a lim

ited 
life, so the entire procedure needs to be repeated, though they 
m

ay last m
any years w

hich is m
uch m

ore than the current life 
expectancy of these patients. 

A
D

A 
d

e
fi-

ciency 
is 

a 
useful m

odel 
for other dis-
eases that af-
fect 

the 
lym

-
p

h
o

id 
sy

s-
tem

. AD
A de-

ficiency is het-
erogeneous, 
w

ith patients retaining 0.1 to 5%
 of the norm

al level of the en-
zym

e, but this level is still too low
 for norm

al im
m

une func-

tion.  A level of 5%
 norm

al is adequate, so the expression of 
the gene does not need to be great. 

 AD
A-deficient T-

lym
phocytes have norm

al AD
A levels follow

ing retrovirally 
m

ediated insertion of the norm
al AD

A gene. The presence of 
the AD

A gene inside cells w
ill probably provide better detoxifi-

cation than the presence of extracellular PEG
-AD

A. For som
e 

children w
ith AD

A deficiency, gene therapy has w
orked as a 

treatm
ent.

3.8.4. R
egulation and Safety; the G

elsinger case

G
ene therapy is still an experim

ental therapy, but if it is found 
to be safe and effective, it m

ay prove to be a better approach 
to therapy than m

any current therapies, because gene therapy 
cures the cause of the disease rather than m

erely treating the 
sym

ptom
s. Also, m

any diseases are still incurable by other 
m

eans, so the potential benefit is saving life. 

In the U
SA the trials m

ust be approved by the R
ecom

binant 
D

N
A Advisory Com

m
ittee (R

AC) and the FD
A. The R

AC m
eet-

ings are open to the public, to help allay fears about genetic en-
gineering. In Japan the trials require approval of com

m
ittees 

of both the M
inistry of Education, Culture, Sports, Science 

and Technology, and the M
inistry of H

ealth and W
elfare.  

There is extra regulation for gene therapy because it involves 
genetic engineering, in addition to the norm

al ethics com
m

it-
tee approval for any experim

ental m
edicine. 

From
 1989 until Septem

ber 1999 there w
ere thousands of pa-

tients in trials and no one died because of the experim
ents. 18 

year-old Jesse G
elsinger died at the U

niversity of Pennsylva-
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nia (U
SA) on 17 Septem

ber 1999, four days after receiving a 
relatively high dose of an experim

ental gene therapy. H
is 

death w
as the result of a large im

m
une reaction to the engi-

neered adenovirus that researchers had infused into his liver. 
H

e died of acute respiratory distress syndrom
e and m

ultiple-
organ failure. 

There w
as intense review

 of the procedures for safety follow
-

ing that case. The researchers had not given all the safety data 
to the patient or regulatory com

m
ittees. Therefore it w

as not 
proper inform

ed consent. (The principles of bioethics and re-
search ethics are discussed in detail in other sections). The 
head researcher w

as also trying to m
ake a com

pany for gene 
therapy, and m

ay not have reported bad results including 
deaths of m

onkeys in the tests because he did not w
ant bad 

m
edia publicity for the stocks of the com

pany. It w
as therefore 

an im
portant case in bioethics in general, and is an exam

ple of 
conflict of interest.

The trial at the Pennsylvania Institute for H
um

an G
ene Ther-

apy w
as testing in patients the safety of a possible treatm

ent 
for an inherited liver disease, ornithine transcarbam

ylase defi-
ciency (O

TCD
). O

TCD
 causes am

m
onia to build up in the 

blood. G
elsinger’s illness w

as being partly controlled w
ith a 

low
-protein diet and w

ith a chem
ical therapy that helps the 

body elim
inate am

m
onia. 

The death triggered alarm
 at m

any centers that are testing 
gene therapy, because 30%

 of all such trials used adenovi-
ruses to convey a gene into patients' cells. W

ild adenoviruses 

can cause various illnesses, including colds, although infec-
tions are usually m

ild. The FD
A im

m
ediately halted tw

o other 
trials that involved infusing adenoviruses into patients' livers. 

The researchers adm
itted at a m

eeting of the R
AC that they 

had failed to notify the FD
A prior to G

elsinger's fatal reaction 
of the deaths of som

e m
onkeys that had been given high doses 

of a different m
odified adenovirus. The group had also om

it-
ted to tell the R

AC of a change in the w
ay the virus w

as to be 
delivered. Also patient volunteers w

ho participated in the 
O

TCD
 trial before G

elsinger w
ho w

ere m
ostly given low

er 
doses of virus, still suffered significant liver toxicity. If that 
had been reported to the FD

A, it w
ould likely have put the 

study on hold. 

G
elsinger him

self should not have been allow
ed to even join 

the trial because the approved protocol called for a fem
ale in 

his place, because fem
ales are less severely affected by O

TCD
 

than m
ales. Furtherm

ore, his blood am
m

onia level w
as too 

high for adm
ission into the trial w

hen it w
as last checked, on 

the day before the fatal gene treatm
ent. 

Follow
ing the review

 of his death, the regulatory system
s w

ere 
m

ade m
ore strict. Then in 2002 there w

ere cases of leukem
ia 

in tw
o children in France w

ho had gene therapy for im
m

uno-
deficiency diseases. H

ow
ever, there w

as also positive new
s of 

gene therapy in som
e trials for other diseases. 

Ethically there should be som
e positive results from

 anim
al 

studies before trials should be approved. The progress since 
1989 has not been as fast as m

any hoped. N
on-inheritable (so-
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m
atic cell) gene therapy to treat patients involves sim

ilar ethi-
cal issues to any other experim

ental therapy, and if it is safer 
and m

ore effective, it should be available.

Q
3. W

hen w
as the first trial of gene therapy 

in your country? W
hat is a clinical trial?

Q
4. H

ow
 is gene therapy regulated in your country? 

Q
5. D

iscuss som
e of the ethical questions 

raised by the G
elsinger case.

          
!    

!   
!    

!

3.8.5. G
erm

-line gene therapy 

At the present the gene therapy that is done is not inheritable. 
G

erm
 cells are cells connected w

ith reproduction, found in the 
testis (m

ales) and ovary (fem
ales), i.e. egg and sperm

 cells and 
the cells that give rise to them

. G
erm

-line gene therapy targets 
the germ

 cells that eventually produce gam
etes (sperm

 and 
eggs). This type of therapy m

ay m
ean injecting D

N
A to cor-

rect, m
odify or add D

N
A into the pronucleus of a fertilized 

egg. The technology requires that fertilization w
ould occur in 

vitro using the usual IVF procedures  of super-ovulation and 
fertilization of a num

ber of egg cells prior to m
icrom

anipula-
tion for D

N
A transfer and then em

bryo transfer to a m
other 

after checking the em
bryo's chrom

osom
es (See section 4.2). 

W
e need to have m

uch w
ider discussion about the ethical and 

social im
pact of hum

an genetic engineering before w
e start in-

heritable gene therapy. D
eliberately targeting the hum

an 
germ

-line is problem
atic from

 biological and ethical view
-

points, especially in view
 of unknow

n consequences passed 
dow

n generations. It m
ay also take aw

ay control from
 the 
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 G
erm

-line gene therapy

C
heck A

nsw
er

W
hat are the ethical differences betw

een in-
heritable and non-heritable gene therapy?

A
.

Children inherit the m
odified D

N
A

B
.

Enhancem
ent is the aim

C
.

It m
akes children taller

D
.

It is only for m
en



child and person so m
ade. It could lead to consum

er children, 
and there m

ay be no lim
it in the traits that people can choose. 

Because of the risk of harm
 to the developm

ent of the person 
w

hose genes are changed, m
any people question its safety as a 

risk w
e do not need to take. O

ther w
ays could help people w

ho 
have a child w

ho has a genetic disease, like genetic screening 
or assisted reproduction and donated gam

etes. H
ow

ever, oth-
ers say it is natural for hum

ans to take m
ore control over their 

evolution.

Q
7. If you suffered from

 a disease w
ould you 

like to correct the genes so that your children do not 
need to have the sam

e disease or m
edical therapy 

that you receive?

Q
8. If and w

hen gene therapy becom
es effective 

and safe, for w
hat conditions should w

e allow
 it? 

Should it be used to cure a disease, enhance our im
-

m
une system

, or to m
ake our bodies stronger? 

Q
9. M

ake a list of things that you w
ould not like to 

change about your body and a list of things you 
w

ould like to change?

In utero gene therapy m
ay be som

atic or germ
-line. In the 

1990s scientists developed a technique in m
ice in w

hich for-
eign D

N
A w

as transported intravenously to the developing em
-

bryo in utero. It w
as found that the m

aternal blood flow
 effec-

tively transported the D
N

A through the placenta, opening up 
the w

ay for som
atic in utero gene therapy. These advances are 

significant because they foreshadow
 the use of in utero gene 

transfer in hum
ans for specific target organs; such as the lung 

in the case of cystic fibrosis, targeted for therapy w
ith the ad-

vantage of arresting the genetic defect before it can severely 
dam

age tissues and organs in affected children. 

The m
ajor hazard of som

atic gene therapy, as w
ith all experi-

m
ental treatm

ents, is that things could go w
rong. H

ow
ever, 

for som
e diseases irreversible dam

age is done in utero if the 
disease is not fixed. The developm

ent of hum
an fetal gene 

therapy, how
ever, carries com

plex m
oral and ethical ques-

tions including the issues of deliberate or accidental targeting 
of the germ

-line cells w
ith physiological/psychological conse-

quences on future generations of children. 

3.8.6. C
onclusions

G
ene therapy w

as unusual as science because m
any ethical is-

sues w
ere discussed for years before it w

as actually done.  It 
has not led to a real therapy for m

ost patients. There m
ay be 

som
e parallel to the w

ay that stem
 cell therapy is being dis-

cussed w
ith m

uch hype as a m
iracle cure now

adays, and the 
w

ay gene therapy w
as discussed in the 1980s.
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U
N

ESCO
 unanim

ously approved this statem
ent on 

11 N
ovem

ber, 1997 at the G
eneral Conference, 

after 
num

erous 
drafts 

from
 

the 
International 

Bioethics 
Com

m
ittee 

(from
 

1993-1997). 
The 

U
nited N

ations G
eneral Assem

bly unanim
ously 

endorsed it on 9 D
ecem

ber, 1998. 

T
he 

declaration 
provides 

a 
sum

m
ary 

of 
internationally accepted principles on these issues 
and is available in m

ultiple languages from
 the 

U
N

ESCO
 w

ebsites. Please consider the first global 
bioethics declaration. D

o you agree? It can be 
interesting for debates. 

S
E

C
TIO

N
 9

U
niversal D

eclaration on the H
um

an G
e-

nom
e and H

um
an R

ights 

The G
eneral Conference [of m

em
ber countries of U

N
ESCO

], 

R
ecalling that the Pream

ble of U
N

ESCO
's Constitution refers 

to "the dem
ocratic principles of the dignity, equality and m

u-
tual respect of m

en", rejects any "doctrine of the inequality of 
m

en and races", stipulates "that the w
ide diffusion of culture, 

and the education of hum
anity for justice and liberty and 

peace are indispensable to the dignity of m
en and constitute a 

sacred duty w
hich all the nations m

ust fulfil in a spirit of m
u-

tual assistance and concern", proclaim
s that "peace m

ust be 
founded upon the intellectual and m

oral solidarity of m
an-

kind", and states that the O
rganization seeks to advance 

"through the educational and scientific and cultural relations 
of the peoples of the w

orld, the objectives of international 
peace and of the com

m
on w

elfare of m
ankind for w

hich the 
U

nited N
ations O

rganization w
as established and w

hich its 
Charter proclaim

s", 

Solem
nly recalling its attachm

ent to the universal principles 
of hum

an rights, affirm
ed in particular in the U

niversal D
ecla-

ration of H
um

an R
ights of 10 D

ecem
ber 1948 and in the tw

o 
International U

nited N
ations Covenants on Econom

ic, Social 
and Cultural R

ights and on Civil and Political R
ights of 16 D

e-
cem

ber 1966, in the U
nited N

ations Convention on the Preven-
tion and Punishm

ent of the Crim
e of G

enocide of 9 D
ecem

ber 
1948, the International U

nited N
ations Convention on the 

Elim
ination of All Form

s of R
acial D

iscrim
ination of 21 D

e-
cem

ber 1965, the U
nited N

ations D
eclaration on the R

ights of 
M

entally R
etarded Persons of 20 D

ecem
ber 1971, the U

nited 
N

ations D
eclaration on the R

ights of D
isabled Persons of 9 D

e-
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cem
ber 1975, the U

nited N
ations Convention on the Elim

ina-
tion of All Form

s of D
iscrim

ination Against W
om

en of 18 D
e-

cem
ber 1979, the U

nited N
ations D

eclaration of Basic Princi-
ples of Justice for Victim

s of Crim
e and Abuse of Pow

er of 29 
N

ovem
ber 1985, the U

nited N
ations Convention on the R

ights 
of the Child of 20 N

ovem
ber 1989, the U

nited N
ations Stan-

dard R
ules on the Equalization of O

pportunities for Persons 
w

ith D
isabilities of 20 D

ecem
ber 1993, the Convention on the 

Prohibition of the D
evelopm

ent, Production and Stockpiling 
of Bacteriological (Biological) and Toxin W

eapons and on 
their D

estruction of 16 D
ecem

ber 1971, the U
N

ESCO
 Conven-

tion against D
iscrim

ination in Education of 14 D
ecem

ber 
1960, the U

N
ESCO

 D
eclaration of the Principles of Interna-

tional 
Cultural 

Co-operation 
of 

4 
N

ovem
ber 

1966, 
the 

U
N

ESCO
 R

ecom
m

endation on the Status of Scientific R
e-

searchers of 20 N
ovem

ber 1974, the U
N

ESCO
 D

eclaration on 
R

ace and R
acial Prejudice of 27 N

ovem
ber 1978, the ILO

 Con-
vention (N

° 111) concerning D
iscrim

ination in R
espect of Em

-
ploym

ent and O
ccupation of 25 June 1958 and the ILO

 Con-
vention (N

° 169) concerning Indigenous and Tribal Peoples in 
Independent Countries of 27 June 1989, 

Bearing in m
ind, and w

ithout prejudice to, the international 
instrum

ents w
hich could have a bearing on the applications of 

genetics in the field of intellectual property, inter alia the Bern 
Convention for the Protection of Literary and Artistic W

orks 
of 9 Septem

ber 1886 and the U
N

ESCO
 U

niversal Copyright 
Convention of 6 Septem

ber 1952, as last revised in Paris on 24 
July 1971, the Paris Convention for the Protection of Indus-

trial Property of 20 M
arch 1883, as last revised at Stockholm

 
on 14 July 1967, the Budapest Treaty of the W

IPO
 on Interna-

tional R
ecognition of the D

eposit of M
icro-organism

s for the 
Purposes of Patent Procedures of 28 April 1977, and the Trade 
R

elated Aspects of Intellectual Property R
ights Agreem

ent 
(TR

IPs) annexed to the Agreem
ent establishing the W

orld 
Trade O

rganization, w
hich entered into force on 1st January 

1995, 

Bearing in m
ind also the U

nited N
ations Convention on Bio-

logical D
iversity of 5 June 1992 and em

phasizing in that con-
nection that the recognition of the genetic diversity of hum

an-
ity m

ust not give rise to any interpretation of a social or politi-
cal nature w

hich could call into question "the inherent dignity 
and (...) the equal and inalienable rights of all m

em
bers of the 

hum
an fam

ily", in accordance w
ith the Pream

ble to the U
ni-

versal D
eclaration of H

um
an R

ights, 

R
ecalling 22 C/R

esolution 13.1, 23 C/R
esolution 13.1, 24 C/

R
esolution 

13.1, 
25 

C/R
esolutions 

5.2 
and 

7.3, 
27 

C/
R

esolution 5.15 and 28 C/R
esolutions 0.12, 2.1 and 2.2, urging 

U
N

ESCO
 to prom

ote and develop ethical studies, and the ac-
tions arising out of them

, on the consequences of scientific 
and technological progress in the fields of biology and genet-
ics, w

ithin the fram
ew

ork of respect for hum
an rights and fun-

dam
ental freedom

s, 

R
ecognizing that research on the hum

an genom
e and the re-

sulting applications open up vast prospects for progress in im
-

proving the health of individuals and of hum
ankind as a 
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w
hole, but em

phasizing that such research should fully re-
spect hum

an dignity, freedom
 and hum

an rights, as w
ell as 

the prohibition of all form
s of discrim

ination based on genetic 
characteristics, 

Proclaim
s the principles that follow

 and adopts the present 
D

eclaration. 

A. H
U

M
AN

 D
IG

N
ITY AN

D
 TH

E H
U

M
AN

 G
EN

O
M

E 

1. The hum
an genom

e underlies the fundam
ental unity of all 

m
em

bers of the hum
an fam

ily, as w
ell as the recognition of 

their inherent dignity and diversity. In a sym
bolic sense, it is 

the heritage of hum
anity. 

2. a) Everyone has a right to respect for their dignity and for 
their rights regardless of their genetic characteristics. 

b) That dignity m
akes it im

perative not to reduce individuals 
to their genetic characteristics and to respect their uniqueness 
and diversity. 

3. The hum
an genom

e, w
hich by its nature evolves, is subject 

to m
utations. It contains potentialities that are expressed dif-

ferently according to each individual's natural and social envi-
ronm

ent including the individual's state of health, living condi-
tions, nutrition and education. 

4. The hum
an genom

e in its natural state shall not give rise to 
financial gains.

B. R
IG

H
TS O

F TH
E PER

SO
N

S CO
N

CER
N

ED
 

5. a) R
esearch, treatm

ent or diagnosis affecting an individual's 
genom

e shall be undertaken only after rigorous and prior as-
sessm

ent of the potential risks and benefits pertaining thereto 
and in accordance w

ith any other requirem
ent of national law

. 

b) In all cases, the prior, free and inform
ed consent of the per-

son concerned shall be obtained. If the latter is not in a posi-
tion to consent, consent or authorization shall be obtained in 
the m

anner prescribed by law
, guided by the person's best in-

terest. 

c) The right of each individual to decide w
hether or not to be 

inform
ed of the results of genetic exam

ination and the result-
ing consequences should be respected. 

d) In the case of research, protocols shall, in addition, be sub-
m

itted for prior review
 in accordance w

ith relevant national 
and international research standards or guidelines. 

e) If according to the law
 a person does not have the capacity 

to consent, research affecting his or her genom
e m

ay only be 
carried out for his or her direct health benefit, subject to the 
authorization and the protective conditions prescribed by law

. 
R

esearch w
hich does not have an expected direct health bene-

fit m
ay only be undertaken by w

ay of exception, w
ith the ut-

m
ost restraint, exposing the person only to a m

inim
al risk and 

m
inim

al burden and if the research is intended to contribute 
to the health benefit of other persons in the sam

e age category 
or w

ith the sam
e genetic condition, subject to the conditions 
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prescribed by law
, and provided such research is com

patible 
w

ith the protection of the individual's hum
an rights. 

6. N
o one shall be subjected to discrim

ination based on ge-
netic characteristics that is intended to infringe or has the ef-
fect of infringing hum

an rights, fundam
ental freedom

s and hu-
m

an dignity. 

7. G
enetic data associated w

ith an identifiable person and 
stored or processed for the purposes of research or any other 
purpose m

ust be held confidential in the conditions set by 
law

. 

8. Every individual shall have the right, according to interna-
tional and national law

, to just reparation for any dam
age sus-

tained as a direct and determ
ining result of an intervention af-

fecting his or her genom
e. 

9. In order to protect hum
an rights and fundam

ental free-
dom

s, lim
itations to the principles of consent and confidential-

ity m
ay only be prescribed by law

, for com
pelling reasons 

w
ithin the bounds of public international law

 and the interna-
tional law

 of hum
an rights.

C. R
ESEAR

CH
 O

N
 TH

E H
U

M
AN

 G
EN

O
M

E 

10. N
o research or research applications concerning the hu-

m
an genom

e, in particular in the fields of biology, genetics 
and m

edicine, should prevail over respect for the hum
an 

rights, fundam
ental freedom

s and hum
an dignity of individu-

als or, w
here applicable, of groups of people. 

11. Practices w
hich are contrary to hum

an dignity, such as re-
productive cloning of hum

an beings, shall not be perm
itted. 

States and com
petent international organizations are invited 

to co-operate in identifying such practices and in taking, at na-
tional or international level, the m

easures necessary to ensure 
that the principles set out in this D

eclaration are respected. 

12.a) Benefits from
 advances in biology, genetics and m

edi-
cine, concerning the hum

an genom
e, shall be m

ade available 
to all, w

ith due regard for the dignity and hum
an rights of 

each individual. 

b) Freedom
 of research, w

hich is necessary for the progress of 
know

ledge, is part of freedom
 of thought. The applications of 

research, including applications in biology, genetics and m
edi-

cine, concerning the hum
an genom

e, shall seek to offer relief 
from

 suffering and im
prove the health of individuals and hu-

m
ankind as a w

hole. 

D
. CO

N
D

ITIO
N

S FO
R

 TH
E EX

ER
CISE O

F SCIEN
TIFIC AC-

TIVITY 

13. The responsibilities inherent in the activities of research-
ers, including m

eticulousness, caution, intellectual honesty 
and integrity in carrying out their research as w

ell as in the 
presentation and utilization of their findings, should be the 
subject of particular attention in the fram

ew
ork of research on 

the hum
an genom

e, because of its ethical and social im
plica-

tions. Public and private science policy-m
akers also have par-

ticular responsibilities in this respect. 
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14. States should take appropriate m
easures to foster the intel-

lectual and m
aterial conditions favourable to freedom

 in the 
conduct of research on the hum

an genom
e and to consider the 

ethical, legal, social and econom
ic im

plications of such re-
search, on the basis of the principles set out in this D

eclara-
tion. 

15. States should take appropriate steps to provide the fram
e-

w
ork for the free exercise of research on the hum

an genom
e 

w
ith due regard for the principles set out in this D

eclaration, 
in order to safeguard respect for hum

an rights, fundam
ental 

freedom
s and hum

an dignity and to protect public health. 
They should seek to ensure that research results are not used 
for non-peaceful purposes. 

16. States should recognize the value of prom
oting, at various 

levels as appropriate, the establishm
ent of independent, m

ulti-
disciplinary and pluralist ethics com

m
ittees to assess the ethi-

cal, legal and social issues raised by research on the hum
an ge-

nom
e and its applications. 

E. SO
LID

AR
ITY AN

D
 IN

TER
N

ATIO
N

AL CO
-O

PER
ATIO

N
 

17. States should respect and prom
ote the practice of solidar-

ity tow
ards individuals, fam

ilies and population groups w
ho 

are particularly vulnerable to or affected by disease or disabil-
ity of a genetic character. They should foster, inter alia, re-
search on the identification, prevention and treatm

ent of 
genetically-based and genetically-influenced diseases, in par-
ticular rare as w

ell as endem
ic diseases w

hich affect large num
-

bers of the w
orld's population. 

18. States should m
ake every effort, w

ith due and appropriate 
regard for the principles set out in this D

eclaration, to con-
tinue fostering the international dissem

ination of scientific 
know

ledge concerning the hum
an genom

e, hum
an diversity 

and genetic research and, in that regard, to foster scientific 
and cultural co-operation, particularly betw

een industrialized 
and developing countries. 

19. a) In the fram
ew

ork of international co-operation w
ith de-

veloping countries, States should seek to encourage m
easures 

enabling: 

1. assessm
ent of the risks and benefits pertaining to research 

on the hum
an genom

e to be carried out and abuse to be pre-
vented; 

2. the capacity of developing countries to carry out research 
on hum

an biology and genetics, taking into consideration 
their specific problem

s, to be developed and strengthened; 

3. developing countries to benefit from
 the achievem

ents of 
scientific and technological research so that their use in fa-
vour of econom

ic and social progress can be to the benefit of 
all; 

4. the free exchange of scientific know
ledge and inform

ation 
in the areas of biology, genetics and m

edicine to be prom
oted. 

b) R
elevant international organizations should support and 

prom
ote the initiatives taken by States for the abovem

en-
tioned purposes.
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F. PR
O

M
O

TIO
N

 O
F TH

E PR
IN

CIPLES SET O
U

T IN
 TH

E 
D

ECLAR
ATIO

N
 

20. States should take appropriate m
easures to prom

ote the 
principles set out in the D

eclaration, through education and 
relevant m

eans, inter alia through the conduct of research and 
training in interdisciplinary fields and through the prom

otion 
of education in bioethics, at all levels, in particular for those 
responsible for science policies. 

21. States should take appropriate m
easures to encourage 

other form
s of research, training and inform

ation dissem
ina-

tion conducive to raising the aw
areness of society and all of its 

m
em

bers of their responsibilities regarding the fundam
ental 

issues relating to the defense of hum
an dignity w

hich m
ay be 

raised by research in biology, in genetics and in m
edicine, and 

its applications. They should also undertake to facilitate on 
this subject an open international discussion, ensuring the 
free expression of various socio-cultural, religious and philo-
sophical opinions.

G
. IM

PLEM
EN

TATIO
N

 O
F TH

E D
ECLAR

ATIO
N

 

22. States should m
ake every effort to prom

ote the principles 
set out in this D

eclaration and should, by m
eans of all appro-

priate m
easures, prom

ote their im
plem

entation. 

23. States should take appropriate m
easures to prom

ote, 
through education, training and inform

ation dissem
ination, 

respect for the abovem
entioned principles and to foster their 

recognition and effective application. States should also en-

courage exchanges and netw
orks am

ong independent ethics 
com

m
ittees, as they are established, to foster full collabora-

tion. 

24. 
The 

International 
Bioethics 

Com
m

ittee 
of 

U
N

ESCO
 

should contribute to the dissem
ination of the principles set 

out in this D
eclaration and to the further exam

ination of is-
sues raised by their applications and by the evolution of the 
technologies in question. It should organize appropriate con-
sultations w

ith parties concerned, such as vulnerable groups. 
It 

should 
m

ake 
recom

m
endations, 

in 
accordance 

w
ith 

U
N

ESCO
's statutory procedures, addressed to the G

eneral 
Conference and give advice concerning the follow

-up of this 
D

eclaration, in particular regarding the identification of prac-
tices that could be contrary to hum

an dignity, such as germ
-

line interventions. 

25. N
othing in this D

eclaration m
ay be interpreted as im

ply-
ing for any State, group or person any claim

 to engage in any 
activity or to perform

 any act contrary to hum
an rights and 

fundam
ental freedom

s, including the principles set out in this 
D

eclaration. 
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U
N

ESCO
 U

nanim
ously approved this statem

ent 
unanim

ously and by acclam
ation on 16 O

ctober, 
2003 at the G

eneral Conference of U
N

ESCO
, after 

drafts from
 the International Bioethics Com

m
ittee 

(from
 1999-2003). 

D
o you think it helps protection of the privacy of 

hum
an genetic data?

S
E

C
TIO

N
 10

International D
eclaration on H

u-
m

an G
enetic D

ata

The G
eneral C

onference, 

R
ecalling the U

niversal D
eclaration of H

um
an R

ights of 10 D
e-

cem
ber 1948, the tw

o U
nited N

ations International Covenants 
on Econom

ic, Social and Cultural R
ights and on Civil and Po-

litical R
ights of 16 D

ecem
ber 1966, the U

nited N
ations Interna-

tional Convention on the Elim
ination of All Form

s of R
acial 

D
iscrim

ination of 21 D
ecem

ber 1965, the U
nited N

ations Con-
vention on the Elim

ination of All Form
s of D

iscrim
ination 

against W
om

en of 18 D
ecem

ber 1979, the U
nited N

ations Con-
vention on the R

ights of the Child of 20 N
ovem

ber 1989, the 
U

nited N
ations Econom

ic and Social Council R
esolutions 

2001/39 on G
enetic Privacy and N

on-D
iscrim

ination of 26 
July 

2001 
and 

2003/232 
on 

G
enetic 

Privacy 
and 

N
on-

D
iscrim

ination of 22 July 2003, the ILO
 Convention (N

o. 111) 
concerning D

iscrim
ination in R

espect of Em
ploym

ent and O
c-

cupation of 25 June 1958, the U
N

ESCO
 U

niversal D
eclaration 

on Cultural D
iversity of 2 N

ovem
ber 2001, the Trade R

elated 
Aspects of Intellectual Property R

ights Agreem
ent (TR

IPs) an-
nexed to the Agreem

ent establishing the W
orld Trade O

rgani-
zation, w

hich entered into force on 1 January 1995, the D
oha 

D
eclaration on the TR

IPs Agreem
ent and Public H

ealth of 14 
N

ovem
ber 2001 and the other international hum

an rights in-
strum

ents adopted by the U
nited N

ations and the specialized 
agencies of the U

nited N
ations system

, 

R
ecalling m

ore particularly the U
niversal D

eclaration on the 
H

um
an G

enom
e and H

um
an R

ights w
hich it adopted, unani-

m
ously and by acclam

ation, on 11 N
ovem

ber 1997 and w
hich 

w
as endorsed by the U

nited N
ations G

eneral Assem
bly on 9 
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D
ecem

ber 1998 and the G
uidelines for the im

plem
entation of 

the U
niversal D

eclaration on the H
um

an G
enom

e and H
um

an 
R

ights w
hich it endorsed on 16 N

ovem
ber 1999 by 30 C/

R
esolution 23, 

W
elcom

ing the broad public interest w
orldw

ide in the U
niver-

sal D
eclaration on the H

um
an G

enom
e and H

um
an R

ights, 
the firm

 support it has received from
 the international com

m
u-

nity and its im
pact in M

em
ber States draw

ing upon it for their 
legislation, regulations, norm

s and standards, and ethical 
codes of conduct and guidelines, 

Bearing in m
ind the international and regional instrum

ents, 
national law

s, regulations and ethical texts relating to the pro-
tection of hum

an rights and fundam
ental freedom

s and to re-
spect for hum

an dignity as regards the collection, processing, 
use and storage of scientific data, as w

ell as of m
edical data 

and personal data, 

R
ecognizing that genetic inform

ation is part of the overall 
spectrum

 of m
edical data and that the inform

ation content of 
any m

edical data, including genetic data and proteom
ic data, 

is highly contextual and dependent on the particular circum
-

stances, 

Also recognizing that hum
an genetic data have a special status 

on account of their sensitive nature since they can be predic-
tive of genetic predispositions concerning individuals and that 
the pow

er of predictability can be stronger than assessed at 
the tim

e of deriving the data; they m
ay have a significant im

-
pact on the fam

ily, including offspring, extending over genera-

tions, and in som
e instances on the w

hole group; they m
ay 

contain inform
ation the significance of w

hich is not necessar-
ily know

n at the tim
e of the collection of biological sam

ples; 
and they m

ay have cultural significance for persons or groups, 

Em
phasizing that all m

edical data, including genetic data and 
proteom

ic data, regardless of their apparent inform
ation con-

tent, should be treated w
ith the sam

e high standards of confi-
dentiality, 

N
oting the increasing im

portance of hum
an genetic data for 

econom
ic and com

m
ercial purposes, 

H
aving regard to the special needs and vulnerabilities of devel-

oping countries and the need to reinforce international coop-
eration in the field of hum

an genetics, 

Considering that the collection, processing, use and storage of 
hum

an genetic data are of param
ount im

portance for the pro-
gress of life sciences and m

edicine, for their applications and 
for the use of such data for non-m

edical purposes, 

Also considering that the grow
ing am

ount of personal data col-
lected m

akes genuine irretrievability increasingly difficult, 

Aw
are that the collection, processing, use and storage of hu-

m
an genetic data have potential risks for the exercise and ob-

servance of hum
an rights and fundam

ental freedom
s and re-

spect for hum
an dignity, 
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N
oting that the interests and w

elfare of the individual should 
have priority over the rights and interests of society and re-
search, 

R
eaffirm

ing the principles established in the U
niversal D

ecla-
ration on the H

um
an G

enom
e and H

um
an R

ights and the 
principles of equality, justice, solidarity and responsibility as 
w

ell as respect for hum
an dignity, hum

an rights and funda-
m

ental freedom
s, particularly freedom

 of thought and expres-
sion, including freedom

 of research, and privacy and security 
of the person, w

hich m
ust underlie the collection, processing, 

use and storage of hum
an genetic data, 

Proclaim
s the principles that follow

 and adopts the present 
D

eclaration. 

A
. G

E
N

E
R

A
L PR

O
V

ISIO
N

S 

A
rticle 1: A

im
s and scope 

(a) The aim
s of this D

eclaration are: to ensure the respect of 
hum

an dignity and protection of hum
an rights and fundam

en-
tal freedom

s in the collection, processing, use and storage of 
hum

an genetic data, hum
an proteom

ic data and of the biologi-
cal sam

ples from
 w

hich they are derived, referred to hereinaf-
ter as “biological sam

ples”, in keeping w
ith the requirem

ents 
of equality, justice and solidarity, w

hile giving due considera-
tion to freedom

 of thought and expression, including freedom
 

of research; to set out the principles w
hich should guide States 

in the form
ulation of their legislation and their policies on 

these issues; and to form
 the basis for guidelines of good prac-

tices in these areas for the institutions and individuals con-
cerned. 

(b) Any collection, processing, use and storage of hum
an ge-

netic data, hum
an proteom

ic data and biological sam
ples shall 

be consistent w
ith the international law

 of hum
an rights. 

(c) The provisions of this D
eclaration apply to the collection, 

processing, use and storage of hum
an genetic data, hum

an 
proteom

ic data and biological sam
ples, except in the investiga-

tion, detection and prosecution of crim
inal offences and in par-

entage testing that are subject to dom
estic law

 that is consis-
tent w

ith the international law
 of hum

an rights. 

A
rticle 2: U

se of term
s 

For the purposes of this D
eclaration, the term

s used have the 
follow

ing m
eanings: 

(i)  
H

um
an genetic data: Inform

ation about heritable charac-
teristics of individuals obtained by analysis of nucleic acids or 
by other scientific analysis. 

(ii)  H
um

an proteom
ic data: Inform

ation pertaining to an in-
dividual’s proteins including their expression, m

odification 
and interaction. 

(iii) Consent: Any freely given specific, inform
ed and express 

agreem
ent of an individual to his or her genetic data being col-

lected, processed, used and stored. 
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(iv) Biological sam
ples: Any sam

ple of biological m
aterial (for 

exam
ple blood, skin and bone cells or blood plasm

a) in w
hich 

nucleic acids are present and w
hich contains the characteristic 

genetic m
ake-up of an individual. 

(v) Population-based genetic study: A study w
hich aim

s at un-
derstanding the nature and extent of genetic variation am

ong 
a population or individuals w

ithin a group or betw
een indi-

viduals across different groups. 

(vi) Behavioural genetic study: A study that aim
s at establish-

ing possible connections betw
een genetic characteristics and 

behaviour. 

(vii) Invasive procedure: Biological sam
pling using a m

ethod 
involving intrusion into the hum

an body, such as obtaining a 
blood sam

ple by using a needle and syringe. 

(viii) N
on-invasive procedure: Biological sam

pling using a 
m

ethod w
hich does not involve intrusion into the hum

an 
body, such as oral sm

ears.  

(ix) D
ata linked to an identifiable person: D

ata that contain in-
form

ation, such as nam
e, birth date and address, by w

hich the 
person from

 w
hom

 the data w
ere derived can be identified. 

(x) D
ata unlinked to an identifiable person: D

ata that are not 
linked to an identifiable person, through the replacem

ent of, 
or separation from

, all identifying inform
ation about that per-

son by use of a code. 

(xi) D
ata irretrievably unlinked to an identifiable person: D

ata 
that cannot be linked to an identifiable person, through de-
struction of the link to any identifying inform

ation about the 
person w

ho provided the sam
ple. 

(xii) G
enetic testing: A procedure to detect the presence or ab-

sence of, or change in, a particular gene or chrom
osom

e, in-
cluding an indirect test for a gene product or other specific m

e-
tabolite that is prim

arily indicative of a specific genetic 
change. 

(xiii) G
enetic screening: Large-scale system

atic genetic testing 
offered in a program

m
e to a population or subsection thereof 

intended to detect genetic characteristics in asym
ptom

atic peo-
ple. 

(xiv) G
enetic counselling: A procedure to explain the possible 

im
plications of the findings of genetic testing or screening, its 

advantages and risks and w
here applicable to assist the indi-

vidual in the long-term
 handli g of the consequences. 

It takes place before and after genetic testing and screening. 

(xv) Cross-m
atching: M

atching of inform
ation about an indi-

vidual or a group contained in various data files set up for dif-
ferent purposes. 

A
rticle 3: Person’s identity 

Each individual has a characteristic genetic m
ake-up. N

ever-
theless, a person’s identity should not be reduced to genetic 
characteristics, since it involves com

plex educational, environ-
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m
ental and personal factors and em

otional, social, spiritual 
and cultural bonds w

ith others and im
plies a dim

ension of 
freedom

. 

A
rticle 4: Special status 

(a) H
um

an genetic data have a special status because: 

(i)  
they can be predictive of genetic predispositions concern-

ing individuals; 

(ii)  they m
ay have a significant im

pact on the fam
ily, includ-

ing offspring, extending over generations, and in som
e in-

stances on the w
hole group to w

hich the person concerned be-
longs; 

(iii) they m
ay contain inform

ation the significance of w
hich is 

not necessarily know
n at the tim

e of the collection of the bio-
logical sam

ples; 

(iv) they m
ay have cultural significance for persons or groups. 

(b) D
ue consideration should be given to the sensitivity of hu-

m
an genetic data and an appropriate level of protection for 

these data and biological sam
ples should be established. 

A
rticle 5: Purposes 

H
um

an genetic data and hum
an proteom

ic data m
ay be col-

lected, processed, used and stored only for the purposes of: 

(i)  
diagnosis and health care, including screening and pre-

dictive testing; 

(ii)  m
edical and other scientific research, including epidem

i-
ological, especially population-based genetic studies, as w

ell 
as anthropological or archaeological studies, collectively re-
ferred to hereinafter as “m

edical and scientific research”;  
 (iii) forensic m

edicine and civil, crim
inal and other legal pro-

ceedings, taking into account the provisions of Article 1(c); 

(iv) or any other purpose consistent w
ith the U

niversal D
ecla-

ration on the H
um

an G
enom

e and H
um

an R
ights and the in-

ternational law
 of hum

an rights. 

A
rticle 6: Procedures 

(a) It is ethically im
perative that hum

an genetic data and hu-
m

an proteom
ic data be collected, processed, used and stored 

on the basis of transparent and ethically acceptable proce-
dures. States should endeavour to involve society at large in 
the decision-m

aking process concerning broad policies for the 
collection, processing, use and storage of hum

an genetic data 
and hum

an proteom
ic data and the evaluation of their m

an-
agem

ent, in particular in the case of population-based genetic 
studies. This decision-m

aking process, w
hich m

ay benefit 
from

 international experience, should ensure the free expres-
sion of various view

points. 

(b) Independent, m
ultidisciplinary and pluralist ethics com

-
m

ittees should be prom
oted and established at national, re-

gional, local or institutional levels, in accordance w
ith the pro-

visions of Article 16 of the U
niversal D

eclaration on the H
u-

m
an G

enom
e and H

um
an R

ights. W
here appropriate, ethics 

com
m

ittees at national level should be consulted w
ith regard 

204



to the establishm
ent of standards, regulations and guidelines 

for the collection, processing, use and storage of hum
an ge-

netic data, hum
an proteom

ic data and biological sam
ples. 

They should also be consulted concerning m
atters w

here there 
is no dom

estic law
. Ethics com

m
ittees at institutional or local 

levels should be consulted w
ith regard to their application to 

specific research projects. 

(c) W
hen the collection, processing, use and storage of hum

an 
genetic data, hum

an proteom
ic data or biological sam

ples are 
carried out in tw

o or m
ore States, the ethics com

m
ittees in the 

States concerned, w
here appropriate, should be consulted and 

the review
 of these questions at the appropriate level should 

be based on the principles set out in this D
eclaration and on 

the ethical and legal standards adopted by the States con-
cerned. 

(d) It is ethically im
perative that clear, balanced, adequate 

and appropriate inform
ation shall be provided to the person 

w
hose prior, free, inform

ed and express consent is sought. 
Such inform

ation shall, alongside w
ith providing other neces-

sary details, specify the purpose for w
hich hum

an genetic data 
and hum

an proteom
ic data are being derived from

 biological 
sam

ples, and are used and stored. This inform
ation should in-

dicate, if necessary, risks and consequences. This inform
ation 

should also indicate that the person concerned can w
ithdraw

 
his or her consent, w

ithout coercion, and this should entail nei-
ther a disadvantage nor a penalty for the person concerned. 

A
rticle 7: N

on-discrim
ination and non-stigm

atization 

(a) Every effort should be m
ade to ensure that hum

an genetic 
data and hum

an proteom
ic data are not used for purposes 

that discrim
inate in a w

ay that is intended to infringe, or has 
the effect of infringing hum

an rights, fundam
ental freedom

s 
or hum

an dignity of an individual or for purposes that lead to 
the stigm

atization of an individual, a fam
ily, a group or com

-
m

unities. 

(b) In this regard, appropriate attention should be paid to the 
findings of population-based genetic studies and behavioural 
genetic studies and their interpretations. 

B
. C

O
LLE

C
TIO

N
 

A
rticle 8: C

onsent 

(a) Prior, free, inform
ed and express consent, w

ithout induce-
m

ent by financial or other personal gain, should be obtained 
for the collection of hum

an genetic data, hum
an proteom

ic 
data or biological sam

ples, w
hether through invasive or non-

invasive procedures, and for their subsequent processing, use 
and storage, w

hether carried out by public or private institu-
tions. Lim

itations on this principle of consent should only be 
prescribed for com

pelling reasons by dom
estic law

 consistent 
w

ith the international law
 of hum

an rights. 

(b) W
hen, in accordance w

ith dom
estic law

, a person is incapa-
ble of giving inform

ed consent, authorization should be ob-
tained from

 the legal representative, in accordance w
ith do-

m
estic law

. The legal representative should have regard to the 
best interest of the person concerned. 
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(c) An adult not able to consent should as far as possible take 
part in the authorization procedure. The opinion of a m

inor 
should be taken into consideration as an increasingly deter-
m

ining factor in proportion to age and degree of m
aturity. 

(d) In diagnosis and health care, genetic screening and testing 
of m

inors and adults not able to consent w
ill norm

ally only be 
ethically acceptable w

hen it has im
portant im

plications for the 
health of the person and has regard to his or her best interest. 

A
rticle 9: W

ithdraw
al of consent 

(a) W
hen hum

an genetic data, hum
an proteom

ic data or bio-
logical sam

ples are collected for m
edical and scientific re-

search purposes, consent m
ay be w

ithdraw
n by the person 

concerned unless such data are irretrievably unlinked to an 
identifiable person. In accordance w

ith the provisions of Arti-
cle 6(d), w

ithdraw
al of consent should entail neither a disad-

vantage nor a penalty for the person concerned. 

(b) W
hen a person w

ithdraw
s consent, the person’s genetic 

data, proteom
ic data and biological sam

ples should no longer 
be used unless they are irretrievably unlinked to the person 
concerned. 

(c) If not irretrievably unlinked, the data and biological sam
-

ples should be dealt w
ith in accordance w

ith the w
ishes of the 

person. If the person’s w
ishes cannot be determ

ined or are not 
feasible or are unsafe, the data and biological sam

ples should 
either be irretrievably unlinked or destroyed. 

A
rticle 10: The right to decide w

hether or not to be in-
form

ed about research results 

W
hen hum

an genetic data, hum
an proteom

ic data or biologi-
cal sam

ples are collected for m
edical and scientific research 

purposes, the inform
ation provided at the tim

e of consent 
should indicate that the person concerned has the right to de-
cide w

hether or not to be inform
ed of the results. This does 

not apply to research on data irretrievably unlinked to identifi-
able persons or to data that do not lead to individual findings 
concerning the persons w

ho have participated in such a re-
search. W

here appropriate, the right not to be inform
ed 

should be extended to identified relatives w
ho m

ay be affected 
by the results. 

A
rticle 11: G

enetic counselling 

It is ethically im
perative that w

hen genetic testing that m
ay 

have significant im
plications for a person’s health is being con-

sidered, genetic counselling should be m
ade available in an ap-

propriate 
m

anner. 
G

enetic 
counselling 

should 
be 

non-
directive, culturally adapted and consistent w

ith the best inter-
est of the person concerned. 

A
rticle 12: C

ollection of biological sam
ples for foren-

sic m
edicine or in civil, crim

inal and other legal pro-
ceedings 

W
hen hum

an genetic data or hum
an proteom

ic data are col-
lected for the purposes of forensic m

edicine or in civil, crim
i-

nal and other legal proceedings, including parentage testing, 
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the collection of biological sam
ples, in vivo or post-m

ortem
, 

should be m
ade only in accordance w

ith dom
estic law

 consis-
tent w

ith the international law
 of hum

an rights. 

C
. PR

O
C

E
SSIN

G
 

A
rticle 13: A

ccess 

N
o one should be denied access to his or her ow

n genetic data 
or proteom

ic data unless such data are irretrievably unlinked 
to that person as the identifiable source or unless dom

estic 
law

 lim
its such access in the interest of public health, public 

order or national security. 

A
rticle 14: Privacy and C

onfidentiality 

(a) States should endeavour to protect the privacy of individu-
als and the confidentiality of hum

an genetic data linked to an 
identifiable person, a fam

ily or, w
here appropriate, a group, in 

accordance w
ith dom

estic law
 consistent w

ith the interna-
tional law

 of hum
an rights. 

(b) H
um

an genetic data, hum
an proteom

ic data and biological 
sam

ples linked to an identifiable person should not be dis-
closed or m

ade accessible to third parties, in particular, em
-

ployers, insurance com
panies, educational institutions and 

the fam
ily, except for an im

portant public interest reason in 
cases restrictively provided for by dom

estic law
 consistent 

w
ith the international law

 of hum
an rights or w

here the prior, 
free, inform

ed and express consent of the person concerned 
has been obtained provided that such consent is in accordance 

w
ith dom

estic law
 and the international law

 of hum
an rights. 

The privacy of an individual participating in a study using hu-
m

an genetic data, hum
an proteom

ic data or biological sam
-

ples should be protected and the data should be treated as con-
fidential. 

(c) H
um

an genetic data, hum
an proteom

ic data and biological 
sam

ples collected for the purposes of scientific research 
should not norm

ally be linked to an identifiable person. Even 
w

hen such data or biological sam
ples are unlinked to an identi-

fiable person, the necessary precautions should be taken to en-
sure the security of the data or biological sam

ples. 

(d) H
um

an genetic data, hum
an proteom

ic data and biological 
sam

ples collected for m
edical and scientific research purposes 

can rem
ain linked to an identifiable person, only if necessary 

to carry out the research and provided that the privacy of the 
individual and the confidentiality of the data or biological sam

-
ples concerned are protected in accordance w

ith dom
estic law

. 

(e) H
um

an genetic data and hum
an proteom

ic data should 
not be kept in a form

 w
hich allow

s the data subject to be iden-
tified for any longer than is necessary for achieving the pur-
poses for w

hich they w
ere collected or subsequently proc-

essed. 

A
rticle 15: A

ccuracy, reliability, quality and security 

The persons and entities responsible for the processing of hu-
m

an genetic data, hum
an proteom

ic data and biological sam
-

ples should take the necessary m
easures to ensure the accu-
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racy, reliability, quality and security of these data and the proc-
essing of biological sam

ples. They should exercise rigour, cau-
tion, honesty and integrity in the processing and interpreta-
tion of hum

an genetic data, hum
an proteom

ic data or biologi-
cal sam

ples, in view
 of their ethical, legal and social im

plica-
tions. 

D
. U

SE
 

A
rticle 16: C

hange of purpose 

(a) H
um

an genetic data, hum
an proteom

ic data and the bio-
logical sam

ples collected for one of the purposes set out in Ar-
ticle 5 should not be used for a different purpose that is incom

-
patible w

ith the original consent, unless the prior, free, in-
form

ed and express consent of the person concerned is ob-
tained according to the provisions of Article 8(a) or unless the 
proposed use, decided by dom

estic law
, corresponds to an im

-
portant public interest reason and is consistent w

ith the inter-
national law

 of hum
an rights. If the person concerned lacks 

the capacity to consent, the provisions of Article 8(b) and (c) 
should apply m

utatis m
utandis. 

(b) W
hen prior, free, inform

ed and express consent cannot be 
obtained or in the case of data irretrievably unlinked to an 
identifiable person, hum

an genetic data m
ay be used in accor-

dance w
ith dom

estic law
 or follow

ing the consultation proce-
dures set out in Article 6(b). 

A
rticle 17: Stored biological sam

ples 

(a) Stored biological sam
ples collected for purposes other 

than set out in Article 5 m
ay be used to produce hum

an ge-
netic data or hum

an proteom
ic data w

ith the prior, free, in-
form

ed and express consent of the person concerned. H
ow

-
ever, dom

estic law
 m

ay provide that if such data have signifi-
cance for m

edical and scientific research purposes e.g. epide-
m

iological studies, or public health purposes, they m
ay be 

used for those purposes, follow
ing the consultation proce-

dures set out in Article 6(b). 

(b) The provisions of Article 12 should apply m
utatis m

utan-
dis to stored biological sam

ples used to produce hum
an ge-

netic data for forensic m
edicine. 

A
rticle 18: C

irculation and international cooperation 

(a) States should regulate, in accordance w
ith their dom

estic 
law

 and international agreem
ents, the cross-border flow

 of hu-
m

an genetic data, hum
an proteom

ic data and biological sam
-

ples so as to foster international m
edical and scientific coop-

eration and ensure fair access to this data. Such a system
 

should seek to ensure that the receiving party provides ade-
quate protection in accordance w

ith the principles set out in 
this D

eclaration. 

(b) States should m
ake every effort, w

ith due and appropriate 
regard for the principles set out in this D

eclaration, to con-
tinue fostering the international dissem

ination of scientific 
know

ledge concerning hum
an genetic data and hum

an proteo-
m

ic data and, in that regard, to foster scientific and cultural 
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cooperation, particularly betw
een industrialized and develop-

ing countries. 

(c) R
esearchers should endeavour to establish cooperative re-

lationships, based on m
utual respect w

ith regard to scientific 
and ethical m

atters and, subject to the provisions of Article 14, 
should encourage the free circulation of hum

an genetic data 
and hum

an proteom
ic data in order to foster the sharing of sci-

entific know
ledge, provided that the principles set out in this 

D
eclaration are observed by the parties concerned. To this 

end, they should also endeavour to publish in due course the 
results of their research. 

A
rticle 19: Sharing of benefits 

(a) In accordance w
ith dom

estic law
 or policy and interna-

tional agreem
ents, benefits resulting from

 the use of hum
an 

genetic data, hum
an proteom

ic data or biological sam
ples col-

lected for m
edical and scientific research should be shared 

w
ith the society as a w

hole and the international com
m

unity. 
In giving effect to this principle, benefits m

ay take any of the 
follow

ing form
s: 

(i)  
special assistance to the persons and groups that have 

taken part in the research; 

(ii)  access to m
edical care; 

(iii) provision of new
 diagnostics, facilities for new

 treatm
ents 

or drugs stem
m

ing from
 the research; 

(iv) support for health services; 

(v) capacity-building facilities for research purposes; 

(vi) developm
ent and strengthening of the capacity of develop-

ing countries to collect and process hum
an genetic data, tak-

ing into consideration their specific problem
s; 

(vii) any other form
 consistent w

ith the principles set out in 
this D

eclaration. 

(b) Lim
itations in this respect could be provided by dom

estic 
law

 and international agreem
ents. 

E
. STO

R
A

G
E

 

A
rticle 20: M

onitoring and m
anagem

ent fram
ew

ork 

States m
ay consider establishing a fram

ew
ork for the m

onitor-
ing and m

anagem
ent of hum

an genetic data, hum
an proteo-

m
ic data and biological sam

ples based on the principles of in-
dependence, m

ultidisciplinarity, pluralism
 and transparency 

as w
ell as the principles set out in this D

eclaration. This fram
e-

w
ork could also deal w

ith the nature and purposes of the stor-
age of these data. 

A
rticle 21: D

estruction 

(a) The provisions of Article 9 apply m
utatis m

utandis in the 
case of stored hum

an genetic data, hum
an proteom

ic data and 
biological sam

ples. 

(b) H
um

an genetic data, hum
an proteom

ic data and the bio-
logical sam

ples collected from
 a suspect in the course of a 
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crim
inal investigation should be destroyed w

hen they are no 
longer necessary, unless otherw

ise provided for by dom
estic 

law
 consistent w

ith the international law
 of hum

an rights. 

(c) H
um

an genetic data, hum
an proteom

ic data and biological 
sam

ples should be available for forensic purposes and civil 
proceedings only for as long as they are necessary for those 
proceedings, unless otherw

ise provided for by dom
estic law

 
consistent w

ith the international law
 of hum

an rights. 

A
rticle 22: C

ross-m
atching 

Consent should be essential for the cross-m
atching of hum

an 
genetic data, hum

an proteom
ic data or biological sam

ples 
stored for diagnostic and health care purposes and for m

edical 
and other scientific research purposes, unless otherw

ise pro-
vided for by dom

estic law
 for com

pelling reasons and consis-
tent w

ith the international law
 of hum

an rights. 

F. PR
O

M
O
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N

D
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M

E
N
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A
rticle 23: Im

plem
entation 

(a) States should take all appropriate m
easures, w

hether of a 
legislative, adm

inistrative or other character, to give effect to 
the principles set out in this D

eclaration, in accordance w
ith 

the international law
 of hum

an rights. Such m
easures should 

be supported by action in the sphere of education, training 
and public inform

ation. 

(b) In the fram
ew

ork of international cooperation, States 
should endeavour to enter into bilateral and m

ultilateral agree-

m
ents enabling developing countries to build up their capacity 

to participate in generating and sharing scientific know
ledge 

concerning hum
an genetic data and of the related know

-how
.  

A
rticle 24: E

thics education, training and inform
a-

tion 

In order to prom
ote the principles set out in this D

eclaration, 
States should endeavour to foster all form

s of ethics education 
and training at all levels as w

ell as to encourage inform
ation 

and know
ledge dissem

ination program
m

es about hum
an ge-

netic data. These m
easures should aim

 at specific audiences, 
in particular researchers and m

em
bers of ethics com

m
ittees, 

or be addressed to the public at large. In this regard, States 
should encourage the participation of international and re-
gional intergovernm

ental organizations and international, re-
gional and national non-governm

ental organizations in this 
endeavour. 

A
rticle 25: R

oles of the International B
ioethics C

om
-

m
ittee (IB

C
) and the 

In
tergovern

m
en

tal 
B

ioeth
ics 

C
om

m
ittee (IG

B
C

) 

The International Bioethics Com
m

ittee (IBC) and the Intergov-
ernm

ental Bioethics Com
m

ittee (IG
BC) shall contribute to the 

im
plem

entation of this D
eclaration and the dissem

ination of 
the principles set out therein. O

n a collaborative basis, the tw
o 

Com
m

ittees should be responsible for its m
onitoring and for 

the evaluation of its im
plem

entation, inter alia, on the basis of 
reports provided by States. The tw

o Com
m

ittees should be re-
sponsible in particular for the form

ulation of any opinion or 
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proposal likely to further the effectiveness of this D
eclaration. 

They should m
ake recom

m
endations in accordance w

ith 
U

N
ESCO

’s statutory procedures, addressed to the G
eneral 

Conference. 

A
rticle 26: Follow

-up action by U
N

E
SC

O
 

U
N

ESCO
 shall take appropriate action to follow

 up this D
ecla-

ration so as to foster progress of the life sciences and their ap-
plications through technologies, based on respect for hum

an 
dignity and the exercise and observance of hum

an rights and 
fundam

ental freedom
s. 

A
rticle 27: D

enial of acts contrary to hum
an rights, 

fundam
ental freedom

s and hum
an dignity 

N
othing in this D

eclaration m
ay be interpreted as im

plying 
for any State, group or person any claim

 to engage in any activ-
ity or to perform

 any act contrary to hum
an rights, fundam

en-
tal freedom

s and hum
an dignity, including, in particular, the 

principles set out in this D
eclaration. 
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M
edical Ethics

These m
aterials cover a range of topics in m

edical 
ethics, w

hich exam
ine the encounters of patients 

and doctors. M
any of these choices are being 

m
ade by individuals as citizens express their 

choices m
ore them

selves.

U
niversal D

eclaration on B
ioethics and H

um
an 

R
ights (2005)

Article 8 – R
espect for hum

an vulnerability and personal in-
tegrity 
In applying and advancing scientific know

ledge, m
edical prac-

tice and associated technologies, hum
an vulnerability should 

be taken into account. Individuals and groups of special vul-
nerability should be protected and the personal integrity of 
such individuals respected.



S
E

C
TIO

N
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B
JE

C
TIV

E
S

The 
relationships 

betw
een 

health 
professionals 

and patients are changing in all societies to give 
m

ore voice to patients. The sam
e is true in other 

social relationships betw
een those in pow

er and 
consum

ers 
or 

citizens. 
The 

issue 
of 

inform
ed 

consent has been w
idely discussed in m

edical 
ethics, and can apply to the visits that students 
m

ake to health care professionals.

This section aim
s to:

1.
Introduce the concept of inform

ed consent.

2.
Introduce inform

ed choice.

3.
D

iscuss the transitions in decision-m
aking that 

are being undergone in different societies.

S
E

C
TIO

N
 1

Inform
ed Consent and Inform

ed 
Choice

U
niversal D

eclaration on B
ioethics and H

um
an 

R
ights (2005)

Article 6 – Consent
1. Any preventive, diagnostic and therapeutic m

edical interven-
tion is only to be carried out w

ith the prior, free and inform
ed 

consent of the person concerned, based on adequate inform
a-

tion. The consent should, w
here appropriate, be express and 

m
ay be w

ithdraw
n by the person concerned at any tim

e and 
for any reason w

ithout disadvantage or prejudice.
2. Scientific research should only be carried out w

ith the prior, 
free, express and inform

ed consent of the person concerned. 
The inform

ation should be adequate, provided in a com
pre-

hensible form
 and should include m

odalities for w
ithdraw

al of 
consent. Consent m

ay be w
ithdraw

n by the person concerned 
at any tim

e and for any reason w
ithout any disadvantage or 

prejudice. Exceptions to this principle should be m
ade only in 

accordance w
ith ethical and legal standards adopted by States, 

consistent w
ith the principles and provisions set out in this 

D
eclaration, in particular in Article 27, and international hu-

m
an rights law

.
3. In appropriate cases of 
research carried out on a 
group of persons or a com

-
m

unity, additional agree-
m

ent of the legal represen-
tatives of the group or 
com

m
unity 

concerned 
m

ay be sought. In no case 
should a collective com

-
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m
unity agreem

ent or the consent of a com
m

unity leader or 
other authority substitute for an individual’s inform

ed con-
sent.

Article 7 – Persons w
ithout the capacity to consent

In accordance w
ith dom

estic law
, special protection is to be 

given to persons w
ho do not have the capacity to consent:

 
. 

(a)  authorization for research and m
edical practice 

should be obtained in accordance w
ith the best interest of the 

person concerned and in accordance w
ith dom

estic law
. H

ow
-

ever, the person concerned should be involved to the greatest 
extent possible in the decision-m

aking process of consent, as 
w

ell as that of w
ithdraw

ing consent; 
 

. 
(b)  research should only be carried out for his or 

her direct health benefit, subject to the authorization and the 
protective conditions prescribed by law

, and if there is no re-
search alternative of com

parable effectiveness w
ith research 

participants able to consent. R
esearch w

hich does not have po-
tential direct health benefit should only be undertaken by w

ay 
of exception, w

ith the utm
ost restraint, exposing the person 

only to a m
inim

al risk and m
inim

al burden and if the research 
is expected to contribute to the health benefit of other persons 
in the sam

e category, subject to the conditions prescribed by 
law

 and com
patible w

ith the protection of the individual’s hu-
m

an rights. R
efusal of such persons to take part in research 

should be respected. 

4.1.1. Inform
ed C

onsent

An anim
al surgeon could treat a dog w

ith a tum
our on its leg 

w
ithout the dog's agreem

ent.  H
ow

ever, people are different, 
hum

ans have been given special rights to protect them
 against 

others.  People have life values that are im
portant to them

 
that doctors should not ignore. There is no reason to treat pa-
tients as uneducated, and w

ho are unable to understand.  A 
good doctor can explain the situation to the patient.  For every 
procedure the patient should be offered an explanation of the 
problem

 and possible solutions, and then their consent asked.  
This is called inform

ed consent.  

M
any people w

ould like to accept this responsibility.  There 
are a few

 w
ho m

ay not, but this should be an exception rather 
than the rule, and is no reason not to apply the rule of in-
form

ed consent. Even if som
eone does not think inform

ed con-
sent is necessary and says to a dentist or doctor you should do 
w

hat you think is best, it still does not m
ean the health care 

professional should not talk to the patient about it.  

In m
odern m

edicine there are often m
any alternative thera-

pies, w
hich present the doctor w

ith such dilem
m

as.  The pa-
tient m

ay not realize there is such a variety of choices, but the 
doctor is still obliged to attem

pt to explain som
ething of these 

techniques to form
 in their ow

n m
ind w

hich therapy is m
ost 

suitable respecting this individuals life values. There are also 
scientific studies to show

 that effective doctor-patient com
m

u-
nication has a positive influence on health outcom

es.
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From
 the patient side, responsibility m

ay be a burden, but w
e 

need to take it otherw
ise autonom

y and dem
ocracy w

ill break 
dow

n.  W
e should m

ake decisions even if they are a bit com
pli-

cated.  H
ealth care w

orkers need to m
ake patients m

ake deci-
sions, w

e m
ust find the best w

ay to do this.  It w
ill involve 

som
e tim

e, w
hich is a lim

iting factor in m
any healthcare sys-

tem
s. 

 H
ealth care w

orkers should have good counseling 
skills.  H

ealth care w
orkers should be decision facilitators, the 

patients should m
ake the decisions.  Som

e health care profes-

sionals m
ay also consider that the fam

ily know
s the patient 

better than they, and share the responsibility of consultation 
w

ith fam
ily m

em
bers, so-called 

“fam
ilial autonom

y”.  There are 
som

e fam
ilies in all societies 

w
ho function as one, and other 

fam
ilies w

hich function as rela-
tionships betw

een individuals.  

4.1.2. 
Transitions 

from
 

P
aternalism

 
to 

Inform
ed 

C
hoice

W
hile m

edical ethics w
as developed in ancient tim

es, as seen 
in the survival of the H

ippocratic O
ath of the 3-5th century 

BC, it did not m
ention consent.  The traditional m

odel until 
the 1950s in m

ainstream
 m

edicine in m
ost countries w

as 
called paternalism

, w
hich m

eans the doctor behaved like a fa-
ther to a child. The figure below

 show
s three different m

odels 
of the relationship betw

een doctor and patient.

Com
pared to a few

 years before the m
odern response is to re-

ject “paternalism
” and over-dom

inant health care profession-
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als w
ho m

ake decisions for patient's treatm
ent w

ithout ade-
quate respect for their voices and values. In the past m

any 
m

ore health care professionals, and especially physicians, 
thought it w

as not in a patient’s best interest to be told. 
W

hether past doctors w
ere less or m

ore com
petent to explain 

and counsel the patient is unknow
n – though if w

e could com
-

pare the tim
es for average consultations betw

een patient and 
physician it w

ould give us som
e part of the indication.  It re-

m
ains a challenge 

The doctrine of inform
ed consent, sim

ply stated, is that be-
fore a patient is asked to consent to any treatm

ent or proce-
dure that has risks, alternatives, or low

 success rates, the pa-
tient m

ust be provided w
ith certain inform

ation.  

This inform
ation includes at least the follow

ing, w
hich m

ust 
of course, be presented in language the patient can under-
stand:

1. 
A description of the recom

m
ended treatm

ent or proce-
dure(s)
2. 

A description of the risks and benefits of the recom
-

m
ended procedure, w

ith special em
phasis on risks of death 

or serious bodily disability 
3. 

A description of the alternatives, including other treat-
m

ents or procedures, together w
ith the risks and benefits of 

these alternatives
4. 

The likely results of no treatm
ent

5. 
The probability of success, and w

hat the physician 
m

eans by success

6. 
The m

ajor problem
s anticipated in recuperation, and 

the tim
e period during w

hich the patient w
ill not be able to 

resum
e his or her norm

al activities
7. 

Any other inform
ation generally provided to patients in 

this situation by other qualified physicians

U
n

iversal 
D

eclaration 
on 

B
ioethics 

an
d 

H
um

an 
R

ights (2005)

Article 19 – Ethics com
m

ittees

Independent, m
ultidisciplinary and pluralist ethics com

m
it-

tees should be established, prom
oted and supported at the ap-

propriate level in order to:

(a)  assess the relevant ethical, legal, scientific and social is-
sues related to research projects involving hum

an beings; 

(b)  provide advice on ethical problem
s in clinical settings; 

(c)  assess scientific and technological developm
ents, form

u-
late recom

m
endations and contribute to the preparation of 

guidelines on issues w
ithin the scope of this D

eclaration; 

(d)  foster debate, education and public aw
areness of, and en-

gagem
ent in, bioethics.
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M
ost people w

ant to know
 if they have term

inal 
cancer, but m

any people are not w
illing to tell fam

-
ily m

em
bers the bad new

s. The attitudes tow
ards 

truth-telling are changing in every society even 
now

, as they have over the past few
 decades. 

This section aim
s to:

1.
D

escribe a typical case of a term
inal cancer 

patient.

2.
Explain w

ays people com
e to know

 about their 
illness.

3.
Apply ethical principles to answ

er the question 
of w

hether people have a right to know
 the 

truth or not.

S
E

C
TIO

N
 2

Telling the Truth about Term
inal 

Cancer

4.2.1. C
ase of Term

inal C
ancer

R
ecently, cancer has been the leading cause of death in m

any 
developed countries. In cases of term

inal cancer, both fam
ily 

and health professionals are faced w
ith the problem

 of 
w

hether or not to tell the truth about the gravity of the situa-
tion to the patient. In clinical practice, the question goes be-
yond “w

hether” but also includes “w
hen”, “how

” and “how
 

m
uch” to tell patients about their diagnosis, treatm

ent choices 
and possible prognosis. These questions have troubled doc-
tors especially w

hen they try to apply the principle of “doing 
good” to their patients. 

M
ost people agree that term

i-
nal patients have a right to be 
w

ell 
inform

ed 
about 

their 
situation. 

M
oreover, 

m
ost 

agree that these patients have 
the autonom

y to m
ake deci-

sions 
for 

them
selves 

about 
m

edical treatm
ent and other 

issues 
involving 

the 
end-of-

life. N
evertheless; a value com

-
m

itm
ent tow

ard openness has 
not been achieved in the gen-
eral population. The m

ost com
-

m
on reason for not telling the truth is the intention to protect 

dying persons from
 being harm

ed by know
ing. But in order to 

address the real interests of term
inally-ill cancer patients, w

e 
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need to clarify various issues and to find a balance betw
een 

“doing good” and “do no harm
”. 

 The Case of M
r. G

 

M
r. G

, a m
entally com

petent 70 year-old m
an, w

as diagnosed 
w

ith invasive bilateral lung cancer w
ith pleural effusion and 

bony m
etastasis a few

 days after he w
as sent to the hospital. 

The doctor gave the diagnosis and explained M
r. G

’s situation 
to his fam

ily. According to the doctor, M
r. G

 had about six to 
tw

elve m
onths m

ore left to live. Since M
r. G

 w
as already in the 

late stages of his cancer, the doctor did not recom
m

end sur-
gery. D

ue to the request of the fam
ily, the doctor prescribed 

chem
otherapy even though it had very little chance of succeed-

ing. Furtherm
ore, due to the insistence of the fam

ily, M
r. G

 
w

as kept unaw
are of his condition. M

r. G
 w

as a little bit nerv-
ous about his condition, w

hile everyone in contact w
ith him

 
w

as w
arned not to tell him

 the truth and to avoid any conver-
sation concerning his condition…

...              

Q
1: H

ow
 w

ould you feel if you w
ere M

r. G
?

4.2.2. A
w

areness of dying

In the hospital, w
e can see four different levels of aw

areness 
as first described by G

laser and Strauss (1965), by w
hich pa-

tients w
ith life-threatening illness perceive their situation. 

Closed aw
areness – nurses, doctors and fam

ily try to hide the 
truth and engage in conversations that avoid disclosure. They 
keep conversations to the m

inim
um

 and steer aw
ay from

 talk-
ing about the future, especially w

hen the patient is in the very 
advanced stages of cancer. N

evertheless, the patient m
ay be-

com
e suspicious or even becom

e fully aw
are of the situation at 

a latter stage.  

Suspicion aw
areness – a situation w

here the patient begins to 
suspect the seriousness of his or her condition. The patient 
m

ay attem
pt to confirm

 his suspicion by direct or indirect 
m

easures, such as sneaking a look at m
edical records, or m

ak-
ing direct requests from

 hospital staff or fam
ily. Such behav-

ior thus m
akes fam

ilies and hospital staff adopt different 
strategies in response. As a result, relationships am

ong the pa-
tient, the staff and the fam

ily becom
e strained.

M
utual pretence – this happens at a later stage w

hen every-
one (staff, fam

ilies, even the patient), know
s that the patient is 

dying, but chooses to pretend that the patient is going to be all 
right. The dram

as betw
een them

 could last for a long tim
e; as 

a consequence the patient w
ill die w

ithout ever know
ing the 

truth from
 fam

ily or m
edical staff, although they m

ay have full 
aw

areness of their condition.    

O
pen aw

areness – this results from
 w

hen staff, fam
ilies and 

patient know
 and choose to acknow

ledge in their actions that 
the patient is dying. This situation is by no m

eans an easy one; 
how

ever, it is an essential requisite to achieve the patient's 'ap-
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propriate dying' expectation especially w
hen their expectation 

is am
biguous and uncertain.  

Looking at the four levels of aw
areness in a dying patient gives 

us m
uch insight on how

 people com
m

unicate and interact 
w

ith the dying. In M
r. G

’s case, the hospital staff follow
ed the 

request of the fam
ily to hide the truth from

 him
. H

e m
ay con-

stantly stay in closed aw
areness before he dies. But m

ore 
likely, he w

ould m
ove to either suspicion aw

areness or to full 
open aw

areness of his diagnosis at the latter stage. The ques-
tion of w

hether he should have been told or not and the ques-
tion of how

 he faces his grow
ing aw

areness of his approaching 
death are just som

e of the ethical and social issues that can be 
seen in this case. 

Q
2. W

ould you like to know
 if you had term

i-
nal cancer? W

ould you tell your m
other or father if 

they had term
inal cancer?

   
!      

!     
!

4.2.3. W
hat w

ill happen if w
e continuously w

ithhold 
the truth?

Let’s look at M
r. G

 again…
.

First, to be deceived into believing that he is all right, M
r. G

 
w

ill never have a chance to m
ake choices about his m

edical 
treatm

ent and care. Second, w
ith lim

ited conversation and in-
teraction, M

r. G
 m

ay feel that he is being isolated or even be-
ing abandoned. H

e m
ay have sensed his physical decline and 
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felt distress but could not share his fears and anxieties w
ith 

others. Third, it w
ill be im

possible for him
 to accom

plish w
hat 

he w
ants before he dies. Finally, there w

ill be a serious breach 
of trust, w

hich challenges the relationship betw
een health care 

professionals and patients. M
r. G

. w
ill probably either be sus-

picious or fully aw
are that people "lied" to him

. H
e m

ay 
choose to pretend he does not know

 just to go along w
ith w

hat 
his fam

ily w
ishes. H

e m
ay feel m

ore distressed from
 the “kind 

intentions” of his fam
ily than if he had been told the truth in 

the first place.

Q
3. H

ow
 w

ould you feel if you found out on 
the last day of your life that your fam

ily had not 
been telling the truth to you about your disease? 

Q
4. H

ow
 w

ould you spend the last w
eek of your life 

on earth? W
hat w

ould you do? W
here w

ould you 
go? W

ho w
ould you see?

4.2.4. The Pros and C
ons - consequences of aw

are-
ness

According to research, com
pared w

ith people in “closed aw
are-

ness”, people dying in a stage of “full aw
areness” are m

ore 
able to plan their dying process. Thus they and their fam

ily 
are m

ore satisfied w
ith their choice of the nature and place of 

death. Those w
ho know

 are less likely to die alone and are 
m

ore likely to die in their ow
n hom

es surrounded by fam
ily.

Pros:  If death is certain in the near future, quality of life 
(Q

O
L) should be the m

ost im
portant concern for the dying. 

Aw
areness of dying enables the patient to plan and to fix his 

affairs during the last stages of his life. It also offers an oppor-
tunity for him

 to control the m
anner and tim

ing of his death. 
Fully inform

ed, M
r. G

 can m
ake his ow

n choices about how
 he 

w
ants to be treated or cared for and w

ho should adm
inister 

the treatm
ent or care. H

e m
ay decide that chem

otherapy is fu-
tile and he m

ay also decide to refuse aggressive or life sustain-
ing therapy. Instead, he m

ay opt for palliative therapies to 
m

aintain the quality of his life and die in dignity. M
r. G

 can 
also try his best to accom

plish his rem
aining goals in life. To 

avoid legal com
plications, he can also m

ake arrangem
ents on 

w
hat to do at the end of his life as w

ell as w
hat happens to his 

body after death. 

C
ons:  It is possible that telling the truth w

ill destroy hope 
and lead to irreversible depression. After being told the truth, 
M

r. G
 m

ay experience “shock”, “denial”, “anger”, “bargaining” 
or “depression”. H

e m
ay probably need a lot of guidance, sup-

port and com
panionship before he can reach the stage of “ac-

ceptance”. H
e m

ight have serious issues w
ith the fact that his 

fam
ily insisted on not taking the risk of telling the truth at the 

beginning if told m
id-w

ay through the disease. 

Som
e people believe requests for euthanasia (See Section 4.3) 

and the desire to die sooner are associated w
ith aw

areness of 
the truth. In reality, those dying patients w

ho are aw
are of 

their condition are m
ore likely to choose hospice care and are 

less likely to ask for euthanasia. The desire for death is m
ostly 
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related to the levels of suffering and dependency experienced 
by the dying patient. These can be addressed and m

anaged 
properly by m

odern palliative m
edicine like hospice care. If 

w
e believe that open discussion and rational decision m

aking 
are key factors in achieving benefit from

 telling the truth; dis-
cussing the possibility of euthanasia should never be regarded 
as a negative effect of telling the truth.

4.2.5. To K
now

 or not to K
now

- Prevalence of dying 
aw

areness

N
ow

adays, m
ore people have an open attitude tow

ards life 
and death. The preference for open aw

areness of dying is be-
ing established in m

odern m
edical settings and am

ong the gen-
eral population. The rationale is that w

hen a patient is aw
are 

of im
pending death, then he becom

es free and exerts his right 
to autonom

y to be able to decide w
hat he w

ants from
 m

edical 
care and w

hat to do w
ith the rest of his rem

aining life. 

H
ow

ever, this attitude of “open aw
areness” tow

ards death var-
ies in different areas and different situations. In m

any tradi-
tional oriental cultures, m

ore people say that they prefer to 
stay unaw

are. In these countries, the fam
ily traditionally plays 

a m
ore prim

ary role in m
aking m

edical choices for term
inally 

ill patients. They feel m
ore secure to give the right of decision 

m
aking to a traditional source of authority like doctors or fam

i-
lies. 

This 
attitude 

is 
different 

from
 

m
odern 

w
estern 

ap-
proaches w

here individual liberty is valued. This m
eans that 

patients have a right to m
ake choices about their m

edical treat-
m

ent or care.

There is also a difference w
hen w

e try to look at how
 people 

from
 different social classes engage in planning for their 

death. Physical realities are other im
portant variables, and 

people w
ith a condition of m

edical uncertainty or tending to 
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have m
ental disturbance should consider very carefully disclo-

sure of the "truth". In a m
edical situation such as this, the 

“truth” is often a percentage risk, w
hich m

ost people cannot 
fully calculate. W

e then have to realistically adm
it that it is not 

alw
ays possible for individuals to becom

e aw
are that they are 

soon expected to die. 

Even w
hen the prevailing attitude valued by m

ost contem
po-

rary societies is to be honest to patients, “open aw
areness” of 

dying is still hard to achieve in practice. H
ow

ever, in order to 
respect the principle of autonom

y, both fam
ily and health pro-

fessionals w
ould need to agree that the patient both has a 

right not to know
 and a right to know

 about the truth of his 
ow

n condition. This is not an easy dilem
m

a to resolve and re-
quires careful consideration.

4.2.6. E
nd-of-life m

edicine and truth telling 

To accom
plish the goal of a m

ore peaceful end-of-life, m
odern 

palliative m
edicine has established the hospice m

odel w
here 

the m
edical team

 shifts the goal of m
edical m

anagem
ent of ter-

m
inal patients from

 com
bating the disease to controlling 

sym
ptom

s, and im
proving Q

O
L. In a hospice, w

hile the pa-
tient m

ay be dying they are alw
ays im

portant and they w
ill 

never be abandoned by the health care staff and their fam
ilies. 

H
ow

ever, it in the patients’ best interests that they know
 they 

are dying in order to receive hospice care. O
penness, honesty 

and hope are necessary to be able to have a peaceful dying 
process. Thus a prior com

m
itm

ent to openness and honesty is 
essential for nurses and doctors to offer hopeful palliative 

care. The biggest challenge for nurses and doctors facing pal-
liative care is how

 to break the bad new
s and at the sam

e tim
e 

not leave the patient in despair. The health professional’s com
-

m
unication skills and interaction w

ith the dying patient then 
becom

es crucial in carrying out the doctrine of truth telling. 

W
e should not have any doubts about the justification of tell-

ing the truth to term
inal patients. Telling the truth is also in 

line w
ith a holistic and hum

anistic view
point that values the 

individual’s right to know
. N

ot telling the truth not only 
brings sorrow

 and regret, but it also does not respect the prin-
ciple of autonom

y. H
ow

ever, w
e should be careful about how

 
w

e tell the truth. Carelessly done, it could cause m
ore dam

age. 
This goes against the principles of “do-no-harm

” and “doing 
good”. Effective com

m
unication, sufficient support system

s 
and good relationships am

ong the dying, the fam
ily and 

health care providers are needed if w
e are to progress as a soci-

ety that values truth telling as a necessary elem
ent for a good 

dying process. 

Q
uestions

Q
5. Try to w

rite a living w
ill or advance directive (a 

docum
ent w

hich says how
 you w

ould like to be 
treated w

hen dying). 
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Q
6. D

o you think you can m
ake plans to negotiate 

your dying process only if you are fully inform
ed of 

your term
inal condition?

Q
7. A

fter reading the above section, can you discuss 
the benefits versus the risks of disclosure?

Q
8. D

oes attitude tow
ards telling the truth about ter-

m
inal illnesses depend on culture? H

ow
 about in 

your culture?

Q
9. Is there such a thing as “good dying process” 

and “peaceful death”? H
ow

 w
ould you describe it? Is 

it som
ething that individuals should strive for? H

ow
 

should society deal w
ith this?

Q
10

. 
Should there be a consensus tow

ards truth 
telling? Should there be universal standards (appli-
cable to all countries) for truth telling? W

ho should 
decide these standards? W

ho could adm
inister it?

Q
12. W

hy is that valued in present society?

4.2.7. A
n Introduction to H

ospice C
are

H
ospice is a concept of care designed to provide com

fort and 
support to patients and their fam

ilies w
hen a life lim

iting ill-
ness no longer responds to cure-oriented treatm

ents. The first 
H

ospice began in the early 1960's w
hen a British physician, 

D
r. Cicely Saunders, created St. Christopher's H

ospice near 
London. W

ith special em
phasis on pain m

anagem
ent and 

other sym
ptom

 control, hospice care can reach the goal of 
peaceful end of life by offering com

fort and dignity to the dy-
ing patient.  

H
ospice care is usually provided by a team

 of specially trained 
professionals like nurses, doctors, social w

orkers, dieticians 
and religious priests or counselors. Volunteers and fam

ily 
m

em
bers are also very im

portant in hospice care. Everyone 
w

orks together as a team
 to provide physical, em

otional, psy-
chological and spiritual care to the dying patients and their 
fam

ilies. Since hospice focuses on caring, not curing, hospice 
care services are usually provided in the patient's hom

e or 
care facilities other than the acute hospital setting. O

ne conse-
quence of hospice care is a reduction in health care costs.
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11. E

nd-of-life m
edicine and truth telling 

W
hat is death w

ith dignity? 

A
.

Alw
ays happy

B
.

Choice of patient

C
.

Alw
ays painless

D
.

Fam
ily w

ishes



In general, a patient can only enter a hospice program
 if he is 

certified by a physician to have a lim
ited life expectancy, usu-

ally six m
onths or less. H

ow
ever, to respect the patient's auton-

om
y, health care professionals w

ill need to agree w
ith the pa-

tient’s desire for a resum
ption of traditional care at any stage 

in tim
e. Furtherm

ore, an individual's needs m
ust be continu-

ally assessed and treatm
ent options should be explored and 

evaluated in the context of the individual's values and sym
p-

tom
s.

W
ith all these descriptions of the palliative m

edicine m
odel of 

hospice, w
e m

ay com
e to realize that the basis of hospice and 

palliative care is the belief that each of us has the right to die 
pain-free and w

ith dignity, and that our fam
ilies w

ill receive 
the necessary support to allow

 us to do so. In accordance w
ith 

this, it is obvious that to offer ideal hospice care w
ithout a 

prior com
m

itm
ent to openness and honesty is not possible.  

W
hat can hospice care provide?

•
 

M
anagem

ent of the patient's pain and sym
ptom

s

•
 

Assistance in the em
otional, psychosocial and spiritual 

aspects of dying

•
 

Provision of needed drugs, m
edical supplies, and equip-

m
ent

•
 

Coaching the fam
ily on how

 to care for the patient

•
 

Special services like speech and physical therapy w
hen 

needed 

•
 

Short-term
 in-patient care w

hen pain or sym
ptom

s be-

com
e too difficult to m

anage at

•
 

hom
e, or w

hen caregivers need tim
e-off

•
 

Counseling and care to surviving fam
ily and friends
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Euthanasia literally m
eans 'good death' and gener-

ally aim
s to hasten the death of people w

ho suffer 
severely w

ithout any hope of recovery.

This section aim
s to introduce:

1.
The developm

ent of policy in the N
etherlands, 

w
hich w

as the first country in the m
odern 

w
orld to m

ake euthanasia not a crim
e. 

2.
The conditions under w

hich assisting the death 
of a term

inally ill patient m
ay be ethical, as 

m
any countries face this policy question.

 

S
E

C
TIO

N
 3

Euthanasia
4.3.1. W

hat is euthanasia?

Another w
ord for euthanasia is m

ercy killing. Euthanasia has 
been a very controversial subject at periods over the past 
3,000 years. Som

e people regard it as a m
orally objectionable 

form
 of killing. In som

e form
s of Buddhism

, euthanasia is re-
jected because ending life is thought to be w

rong at any tim
e. 

M
any Christians oppose euthanasia because the Bible regards 

hum
an life as sacred and as belonging to G

od. According to 
this view

, euthanasia is w
rong, as it is not up to hum

ans to de-
cide over life and death. But different people interpret their re-

ligious traditions in 
different w

ays.

The act of euthana-
sia 

is 
today 

under-
stood as term

ination 
of 

life 
on 

request. 
But it has not alw

ays 
been 

a 
voluntary 

choice. The decision 
to term

inate life has 
been m

isused during 
hum

an history, espe-
cially betw

een 1933 
and 1945 during the 
G

erm
an N

azi regim
e 

in 
E

u
rop

e. 
T

h
is 

crim
inal regim

e m
ur-

dered 
m

illions 
of 
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people because they w
ere disabled, ill, old, or of different eth-

nic group. M
urders com

m
itted for these reasons w

ere also 
called “euthanasia”. The N

azi regim
e excused their crim

inal 
deeds as term

ination of w
orthless lives. Such an excuse is 

against the hum
ane nature of love and com

passion. The 
crim

es com
m

itted in the past are one of the reasons w
hy 

euthanasia, also understood as term
ination of life on request, 

is a crim
inal act in alm

ost all States of the w
orld. The N

ether-
lands has m

ade euthanasia legal, though it is still controver-
sial there, and in this section som

e of those debates w
ill be 

used to explain euthanasia.

Q
1. D

o acceptable form
s of killing hum

ans exist?

                     
!      

!         
!

4.3.2. The legal developm
ent of euthanasia in the 

N
etherlands

Though the practice of euthanasia is m
uch older, the D

utch 
euthanasia law

 has a history of legal developm
ent and conten-

tion since the 19th century. The euthanasia law
 in the N

ether-
lands m

ust be seen in its historical background of attem
pts at 

protecting physicians that act in the spirit of the law
 and in 

the interests of the patient. 

Before 1990, physicians risked prosecution, but then the 
R

oyal D
utch M

edical Association and the M
inistry of Justice 

agreed upon the procedure of notification. This m
eant that 

prosecution becam
e unlikely if a physician follow

ed the guide-
lines set out in the non-prosecution agreem

ent betw
een the 

physician and the patient. 

Q
2. W

here is the N
etherlands? W

hat religion 
do people there have?

4.3.3. The concept of euthanasia 

According to the authoritative 1991 study in the R
em

m
elink 

report, euthanasia is defined in the N
etherlands as follow

s: 'de-
liberately term

inating the life of another person at his or her 
request'. It differs from

 other categories used in D
utch health 

care institutions:

Assisted suicide is defined as 'deliberately assisting a person 
in a life-term

inating act at his or her explicit request'. It is dif-
ferent from

 voluntary euthanasia w
hich does not support 

every purpose in the act of self-destruction;

A life-term
inating act w

ithout an explicit request is defined as 
'deliberately term

inating the life of a person w
ithout his or her 

explicit request'. It is different from
 voluntary euthanasia in 

that it is not based on a w
ell-considered, persistent and ex-

plicit request from
 the patient;
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Active euthanasia w
ithout an explicit request from

 the patient 
differs from

 voluntary euthanasia as it is not based on a w
ell-

considered, persistent and explicit request from
 the patient;

Indirect euthanasia is know
n as 'D

eath resulting from
 the ad-

m
inistration of opiates and other painkillers in large doses';

Passive euthanasia or abstention is defined as 'D
eath resulting 

from
 the w

ithholding or w
ithdraw

al of potentially life prolong-
ing treatm

ent'.

In the official definition, the term
ination of life at the request 

of the patient is central to the decision to term
inate life in the 

case of voluntary euthanasia. The above definitions are sim
i-

lar to those used internationally in bioethics.

4.3.4. The decrim
inalisation of euthanasia

In the N
etherlands voluntary euthanasia has been decrim

inal-
ised. The decrim

inalisation of euthanasia m
ade the N

ether-
lands the first country in the w

orld to form
ally sanction 

"m
ercy killing".

In the new
 law

 euthanasia is adm
inistered only to patients 

w
ho are in a state of continuous, unbearable and incurable suf-

fering. There are other requirem
ents as w

ell: 

A second opinion from
 an external physician; 

The patient m
ust be judged to be of sound m

ind; and, 

A request to die m
ust be m

ade voluntarily, independently and 
persistently. 

The patient m
ust be term

inally ill w
ith physical suffering. 

H
ow

ever, the physicians are not supposed to suggest it as an 
option. Both an oral and w

ritten request legitim
ise the physi-

cian to accede to the request, how
ever, the physician is not 

obliged to do so. H
e or she m

ay only accede to the request 
w

hile taking into account the due care-requirem
ents m

en-
tioned in the bill. In each case the doctor m

ust be convinced 
that the patient is facing interm

inable and unendurable suffer-
ing. If he or she believes that this is not so, the physician m

ay 
not accede to the request for euthanasia, no m

atter w
hat the 

declaration of w
ill states. 

It is im
portant to note that euthanasia and assisted suicide 

continue to be crim
inal offences, but are decrim

inalised in cer-
tain circum

stances. The D
utch Penal Code (in Articles 293 

and 294) now
 includes that provision. It stipulates that the ter-

m
ination of life on request and assistance w

ith suicide are not 
treated as crim

inal offences w
hen carried out by a physician 

and if criteria of due care are observed. Therefore the view
 

that euthanasia and assisted suicide are no longer punishable 
does not reflect the substance of the bill correctly. 

Q
4. Is euthanasia in the N

etherlands legal-
ised? 
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Q
5. U

nder w
hat conditions is euthanasia practised 

in the N
etherlands?

Q
6. W

hat are the legal requirem
ents?

4.3.5. A
ctivity: Three C

ase-studies

The follow
ing discussion of court cases illustrates the central-

ity of the m
eaning of the defence of necessity in the develop-

m
ents that led to the decrim

inalisation of euthanasia in cer-
tain cases. R

ead the three cases below
 and think of argum

ents 
for and against the view

 that the physician acted rightly.

Q
7. H

ow
 are the cases different from

 one an-
other?

Q
8. D

o you agree that 'defence of necessity' applies?

1. The case of G
eertruida Postm

a

In 1971, D
r G

eertruida Postm
a injected her m

other w
ith m

or-
phine and curare, resulting in the patient's death. O

n a num
-

ber of occasions the patient had asked her daughter to end her 
life. She had suffered a brain haem

orrhage after w
hich she 

could hardly speak, hear, and sit up. 

D
r Postm

a w
as charged under Article 293 of the D

utch Penal 
Code. In 1973, the Leeuw

arden crim
inal court found D

r 
Postm

a guilty but only ordered a one-w
eek suspended sen-

tence and one year's probation. The court indicated that the 

physician could adm
inister pain-relieving drugs leading to the 

death of the patient in certain circum
stances, provided the 

goal of treatm
ent w

as the relief of physical or psychological 
pain arising from

 an incurable term
inal illness. In this case, 

how
ever, D

r Postm
a's prim

ary goal w
as to cause the death of 

the patient. 

In the sam
e year, the R

oyal D
utch M

edical Association 
(K

N
M

G
) issued a statem

ent supporting the retention of Arti-
cle 293 but arguing that the adm

inistration of pain relieving 
drugs and the w

ithholding or w
ithdraw

al or futile treatm
ent 

could be justified even if death resulted. 

2. The case of M
rs Schoonheim

The 1984 Alkm
aar ruling by the D

utch Suprem
e Court con-

cerns M
rs Schoonheim

, a 95-year old, bedridden patient, w
ho 

had been unable to eat or drink and had tem
porarily lost con-

sciousness shortly before her death. The patient requested 
euthanasia from

 her doctor, w
ho consulted w

ith another physi-
cian w

ho agreed that the patient w
as unlikely to regain her 

health. 

The point here is that the patient w
as suffering from

 a chronic 
and not a term

inal illness. The doctor in charge w
as convicted 

by a low
er court and the Court of Appeals of an offence under 

Article 293 of the D
utch Penal Code, although no punishm

ent 
w

as im
posed. O

n appeal, the Suprem
e Court overturned the 

conviction, holding that the doctor w
as entitled to succeed in 

the defence of necessity under Article 40. The Court decided 
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that the doctor had properly resolved the conflict of interests 
involved.

3. The C
habot case

The so-called Chabot case led to a breakthrough in relation to 
the defence of necessity. A fifty-year old patient, M

rs N
etty 

Boom
sm

a, had a long history of depression, a violent m
ar-

riage and her tw
o sons had died, one by suicide and one of can-

cer. H
er suffering w

as m
ainly psychological. U

pon the death 
of the second son she decided to com

m
it suicide and ap-

proached the D
utch Federation for Voluntary Euthanasia, 

w
ho referred her to D

r Boudew
ijn Chabot. D

r Chabot diag-
nosed her as suffering from

 severe and intractable m
ental suf-

fering. H
e consulted a num

ber of his colleagues, though none 
of them

 exam
ined M

rs Boom
sm

a in person. In Septem
ber 

1991, D
r Chabot assisted M

rs Boom
sm

a to com
m

it suicide by 
prescribing a lethal dose of drugs. H

e reported her death to 
the public coroner. 

D
r Chabot w

as prosecuted under Article 294 of the D
utch Pe-

nal Code. H
e sought to invoke the defence of necessity. Im

por-
tantly, the Suprem

e Court held that there w
as no reason in 

principle w
hy the defence of necessity could not apply w

here 
the cause of a patient's suffering is psychological. H

ow
ever, 

the court held that for the defence to apply the patient m
ust 

be exam
ined by an independent m

edical expert. D
r Chabot 

had sought m
edical opinions from

 seven colleagues but none 
had actually seen M

rs Boom
sm

a. Accordingly, the defence of 
necessity failed. In June 1994, D

r Chabot w
as found guilty of 

an offence under Article 294. The Suprem
e Court declined to 

im
pose a penalty, although in February 1995 D

r Chabot re-
ceived a reprim

and from
 a M

edical D
isciplinary Tribunal.

4.3.6. Social and political issues concerning euthana-
sia

A w
ide range of critical view

s have been and are still ex-
pressed against euthanasia and assisted suicide. Euthanasia is 
applied only w

hen w
e can speak of unbearable and hopeless 

suffering. Is a death w
ish voluntary under circum

stances of un-
bearable and hopeless suffering?

Som
e critics argue that instead of killing the patient, the pa-

tient should be m
ade to feel better. R

equests for euthanasia 
m

ay be a result of depression and confusion, a feeling of 
w

orthlessness, or due to persuasion of interested parties w
ith 

ulterior m
otives. Prom

pted by the Chabot case, a group of 
D

utch authors w
rote a pam

phlet nam
ed Scared to D

eath by 
Life. The authors argued that hum

an freedom
 is regulated not 

only by rational thought, but also by em
otions and uncon-

scious m
otives. The authors doubt that the physician-patient 

relationship is alw
ays characterised by free and rational 

decision-m
aking in end-of-life m

atters.  

O
ne m

ust take into account the patient's feelings of guilt, an-
ger and inadequacy, and the possible m

otives of the physician, 
such as hunger for pow

er, and rescue fantasies. M
oreover, so-

cial determ
inants such as prevailing regulations, the public de-

bate and the availability of palliative care in hospitals and 
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hom
es for the elderly, also put to question the m

eaning of 'vol-
untary' in end-of-life decision-m

aking. 

According to critics of euthanasia legislation, euthanasia and 
assisted suicide are not about giving rights to the person w

ho 
dies but about changing public policy so that doctors or others 
can directly and intentionally end or participate in ending an-
other person's life. O

pponents fear that an increasingly lenient 
legal definition of m

ercy killing could m
ake euthanasia com

-
m

onplace, and render it inappropriate to deny euthanasia of 
babies or the m

entally incapacitated. The notion that the de-
crim

inalisation of euthanasia leads to m
ore acts of life term

i-
nation m

ust be dealt w
ith seriously. Exam

ples of such prac-
tices include the adm

inistration of lethal drugs to shorten the 
life of persons unable to request it, and the assistance w

ith sui-
cide in the cases of psychiatric patients and elderly persons 
w

ho currently are not suffering at all but w
ho do not w

ish to 
continue living. 

This so-called slippery-slope effect is feared to low
er the 

threshold at w
hich hum

an life is valued, and to m
ake it easier 

for physicians and society at large to give up the life of the pa-
tient. This fear alone, it could be argued, even if not grounded 
on facts, m

ay cause grave harm
 to the m

ental w
ell being of the 

D
utch elderly and society as a w

hole. 

N
evertheless, the opposite argum

ent, that an increased open-
ness and aw

areness about euthanasia and practices of life-
term

ination could give an enhanced sense of control-over-life 

to the fearful, w
ould im

ply an increase in the sense of w
ell-

being of society as a w
hole.

Q
9. Should euthanasia and assisted suicide be 

regarded as a private or as a public m
atter?

Q
10

. D
o you think that the slippery-slope ef-

fect applies to the N
etherlands? W

ould it apply in 
your country?

4.3.7. D
etailed legal notes

Please see also the related Section 4.2 "Telling the Truth about 
Term

inal Cancer", but note the difference betw
een hospice 

care and supporting people's choices to lim
it m

edical treat-
m

ent at the end of life (passive), and active euthanasia w
hich 

is largely the topic of this section.

M
any m

edical professionals today have taken the H
ippocratic 

O
ath (4th Century BC). The H

ippocratic O
ath includes prohibi-

tions against active euthanasia and deals w
ith the duties of the 

physician, such as confidentiality, resistance to injustice, and 
m

oral respect for each patient. H
ow

ever, euthanasia has a 
very long history. In fact, in the Stoic tradition (ca. 300 BC), 
active assistance w

ith suicide of the physically or m
entally im

-

230



paired w
as allow

ed. The term
 euthanasia here referred to the 

ideal of a quick, gentle and honourable death.

These D
utch guidelines are based on the criteria set out in 

court decisions relating to w
hen a doctor can successfully in-

voke the defence of necessity. This form
 of defence is valid 

w
hen a conflict of responsibilities occurs betw

een preserving 
the patient's life on the one hand and alleviating suffering on 
the other. The conflict m

ust be resolved on the basis of the doc-
tor's responsible m

edical opinion m
easured by the prevailing 

standards of m
edical ethics.

The euthanasia law
 is intended to respect the w

ish of the pa-
tient, thereby recognising the need for defining Patients' 
R

ights. In 1994, 'Am
endm

ents under the Burial Act' incorpo-
rated the definition of patient's rights, m

aking the N
ether-

lands the first country in Europe to pass a law
 defining the re-

sponsibilities of doctors to their patients. Physicians m
ust pro-

vide clear inform
ation, w

ritten dow
n if requested, before they 

obtain consent for any operation.

These developm
ents are reflected in the court decisions m

ade 
w

ith regards to euthanasia since the 19th century. According 
to the Suprem

e Court in 1891, respect for hum
an life has to be 

balanced against the loss of personal dignity, unbearable suf-
fering and the im

possibility to die in a dignified m
anner. The 

appeal to force m
ajeure in a euthanasia case, therefore, w

as 
and still is recognised w

hen a physician w
as confronted w

ith a 
conflict of duties and acted in accordance w

ith the m
edical-

ethical dem
ands of careful practice. This general exception is 

laid dow
n virtually unchanged in the new

 law
 in a special justi-

fication for physicians.

Critics say that euthanasia and assisted suicide are not private 
acts, but involve one person facilitating the death of another, 
and a hum

an environm
ent that shapes its conditions. In this 

view
, euthanasia is a m

atter of public concern since it can lead 
to abuse, exploitation and erosion of care for the m

ost vulner-
able people in society. R

espect for the person of the patient 
and concern for the fam

ily requires the optim
al personal and 

public use of resources in end-of-life decisions that prom
ote 

the value of hum
ane life. O

n a personal level, a dying patient 
needs care. A patient is not m

erely a biological unit but a cul-
tural being w

ith a conscience, a social existence and fam
ily 

ties. O
n a public level, legal m

easures are taken to protect the 
rights of patients and physicians, and financial budgets are 
put together to provide the public w

ith 'good treatm
ent'. Criti-

cism
 of the euthanasia law

 expresses uncertainty about the 
w

ays in w
hich this 'good treatm

ent' takes shape in society, es-
pecially in the long-term

.

O
ne concrete step in the direction of dealing w

ith the slippery-
slope argum

ent is the clarification of the com
plex conceptual 

apparatus adopted in official legal and health care institu-
tions. According to the critics, a w

orrying entrance in the sta-
tistics is the category of 'intentional life-term

inating acts w
ith-

out explicit request'. This entrance is regarded as a separate 
category and constituted approxim

ately 0,7 per cent of all 
death in the N

etherlands in 1995. These cases concern m
ostly 

patients w
ho no longer can express their w

ill, and suffer the 
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last phase of a term
inal disease such as cancer and neurologi-

cal diseases. In the m
ajority of cases m

orphine is adm
inis-

tered, not only to relieve the patient from
 pain, but also w

ith 
the purpose of hastening death. Though there is a relatively 
clear definition of euthanasia, there is a lack of a clear legal 
fram

ew
ork for these other occurring cases in w

hich the pa-
tient does not have a clear say.

D
iscussion Suggestions 

D
oes decrim

inalisation of euthanasia have the sam
e effect in 

w
ealthy countries as in poor countries?

H
ow

 im
portant are different cultural and religious notions of 

death to the definition of euthanasia?

Are the argum
ents for decrim

inalising euthanasia the sam
e in 

a dem
ocracy as under a authoritarian regim

e?
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S
E

C
TIO

N
 O

B
JE

C
TIV

E
S 

M
odern 

life 
sustaining 

technology 
som

etim
es 

leaves persons in the state of brain death, w
hich re-

quired societies to reconsider the definition of 
death and w

ays to diagnose it.

This section aim
s to introduce:

1.
W

hat is brain death?

2.
H

ow
 the diagnosis of brain death is understood 

by different m
em

bers of a fam
ily.

3.
U

se of role play to illustrate the difficulty to 
understand technical m

edical inform
ation by 

the public.

 

S
E

C
TIO

N
 4

Brain D
eath

4.4.1. R
ead the follow

ing story and consider how
 you 

w
ould feel if you w

ere R
oya.

It w
as 4:30 pm

 on Saturday, the 7th of August. It w
as a very 

hot day. R
oya w

as the only one at hom
e. H

er parents w
ere at 

their neighbour's (M
r. M

aleki) hom
e to visit the w

ife w
ho w

as 
suffering from

 heart disease.

The phone rang....

 
"Is this M

r. Abai`s hom
e?"

 
"Yes."

 
"M

ay I talk to your father or m
other please?  I am

 calling 
from

 the Central hospital"

 
"Sorry they are out."

 
"W

ould you please give m
e his m

obile phone num
ber?"

 
"O

k, just a m
om

ent."

It w
as late at night but her parents and her brother had still 

not com
e hom

e yet. It w
as the first tim

e that R
oya w

as hom
e 

alone. She w
as about to call her father w

hen the door bell 
rang. Excitedly she rushed to the door. H

er father w
as alone 

and looked very upset. She had never seen her father like that 
before.

 
"W

hy are you alone, daddy? W
here's m

om
? W

here's Ali?

 
"W

hat happened?"
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"They are at the hospital," he replied trem

bling w
ith 

tears in his eyes.

 
"W

hy are both of them
 at the hospital?"

R
oya knew

 that her brother Ali had gone cycling w
ith his 

friends this m
orning. But w

hy w
ere they at the hospital? 

Shouldn't they be at hom
e by this tim

e? R
oya w

as getting 
m

ore nervous as these thoughts ran through her m
ind. Anx-

iously, she w
as conscious of every change of em

otion going 
through her father's face. W

hy? W
hy? W

hy? O
ver and over, 

she asked herself....trying to m
ake sense of her father's som

-
ber m

ood. In a soft, trem
bling voice, her father alm

ost w
his-

pered...

 
"Ali had an accident.  Your m

om
's looking after him

."

At that m
om

ent, it w
as as if R

oya's entire w
orld had gone to 

pieces.

 
"D

ear child, don't cry....there is nothing that w
e can do."

A
fter 

w
h

at 
seem

ed 
like 

cen
tu

ries 
of 

p
ain 

an
d 

sorrow
....exhausted, w

ith no tears left to cry, R
oya w

ent to 
bed.

D
aw

n of another day

A
 letter

 R
oya dearest,

I have gone to the hospital. D
on't w

orry. I'll be back by noon

 
 

 
 

 
 

 
Love, D

ad

R
oya w

aited and w
aited and w

aited.

The door

Father

 
"D

ad, dad, dad....", R
oya rushed into her father's arm

s.

 
"R

oya, m
y sw

eet child."

 
And they stayed that w

ay for a m
om

ent, silent and calm
 

before the storm
...

 
"Ali's still sleeping. N

othing has changed. M
y beautiful 

boy, unconscious, lies on that w
hite bed..."

 
"U

nconscious?"…
a w

ord she had never heard before.

 
"I w

ant to see Ali. Please take m
e w

ith you! Please!"

A
t the Intensive C

are U
nit

H
er m

om

A crying stranger, looking through the w
indow

…
 a far-cry 

from
 the happy, sm

iling m
om

 that she knew
…

..through that 
thin piece of glass…

her brother.

A
li?

 
"M

y brother?"…
. surrounded by strange instrum

ents, a 
tiny tube in his nose, a thick one in his m

outh and other 
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things attached to his head and body. That m
ass of hum

anity 
that w

as Ali w
as silent and still as a log. 

 
"N

o.no. no.....that's not m
y brother. Ali…

 !!!", hysterically 
R

oya started shrieking, sobbing...pounding her little fists on 
the glass. Suddenly, like a rabid dog, she turned to her fa-
ther..." W

hat happened to him
? W

hat did they do to m
y 

brother?", she shouted as she started hitting herself...to take 
aw

ay pain by giving pain.

B
lankness

The w
aiting room

A
 m

an in w
hite

 
"M

r. and M
rs. Abai. I am

 sorry to tell you. But w
e have 

been observing your son's critical condition since last night. 
W

e did w
hatever w

e could do to save his life. And I am
 very 

sorry to say that your son is in a state of brain death."

Brain dead, brain dead, brain dead ... w
ords floating in her 

shocked m
ind.

 
"Is there any hope for m

y son's recovery?"

R
ecovery, recovery, recovery...

They stared at the doctor's face, looking for a glim
m

er of 
hope. 

 
"U

nfortunately, there is nothing w
e can do. There is no 

treatm
ent for brain death.", offering no hope, the doctor could 

only low
er his face and stare at the floor.

H
earing these w

ords M
rs. Abai cried in pain

Lost in a haze, R
oya asked, 

 
"W

hat does brain death m
ean? M

y brother, Ali, w
hen is 

he com
ing hom

e?"

They stopped and looked at her.

The m
an in w

hite

 
"Ali had an accident w

hen he w
as com

ing back hom
e yes-

terday. H
e crashed into a cem

ent block and suffered from
 se-

vere 
h

ea
d 

in
ju

ry 
a

n
d 

traum
a." 

 
"But m

y brother w
ears a 

helm
et..."

 
"A

cco
rd

in
g 

to 
h

is 
friends, 

Ali 
w

asn't 
w

earing 
one at that tim

e. H
is helm

et 
w

as in his bicycle bag."

 
"M

y child, calm
 dow

n... 
N

urse, 
nurse, 

Please 
take 

R
oya to the canteen and get 

her som
e ice cream

."
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Three adults

 
"It has been 24 hours since his accident.  H

e is still under 
observation. And w

e w
ill do w

hatever w
e can. But all the m

edi-
cal tests show

 that his cortex and brain stem
 cells have no ac-

tivity. Although his heart is functioning, he is com
pletely de-

pendent on a ventilator for breathing"

 
"W

e do not understand," M
r. Abai replied.

 
"Just tell us ...is he alive? W

ill he be able to m
ove? …

 to 
talk? W

ill he be able to have a norm
al life?"

 
"U

nfortunately, there is no treatm
ent for brain death. 

And w
e can do nothing to bring your son back." 

 
"Is m

y son the first one to suffer from
 this condition? 

Please do som
ething, anything...."

 
"I'm

 afraid that your son is neither the first or last person 
to becom

e brain dead. I'm
 sorry w

e can do nothing. There is 
nothing else w

e can do."

 
"N

othing."

 
"Yes, nothing. I'm

 sorry to bring this up during your tim
e 

of sorrow
, but w

e have to ask you to m
ake an im

portant deci-
sion about your son. W

e can not do this by ourselves"

 
"W

hat kind of question is that?" M
r. Abai barked angrily.

 
"I am

 a teacher and w
hat I know

 is how
 to teach M

athe-
m

atics, you are a doctor you should know
 and decide!"

 
"I understand M

r. Abai", replied the D
octor.

 
"You and your w

ife are in a very shocked and em
otional 

state. I know
 it is not easy to m

ake a decision at this tim
e. . 

Please read this so that you can understand better w
hat I am

 
trying to tell you."

A
 pam

phlet…

"W
hat is B

rain D
eath?"  The A

natom
y of the B

rain

The brain consists of tw
o parts: the H

igher brain and 
the low

er brain. The higher brain includes tw
o hem

i-
spheres and the C

erebral C
ortex. It is responsible for 

several higher functions, including intellectual func-
tion, speech and em

otion. The low
er brain includes 

the B
rain Stem

, w
hich is the final pathw

ay betw
een 

cerebral structures and the spinal cord. It is responsi-
ble for a variety of autom

atic functions, such as con-
tro

l 
o

f 
resp

iratio
n

, 
h

eart 
rate 

an
d 

tem
p

era-
ture…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

…
…

..

A m
om

ent that seem
ed like eternity

 
"I'm

 sorry, I can't read this just now
. W

hat does it 
m

ean?", a distraught M
r. Abai said.

 
"In your son's current state, unfortunately, his brain 

cells, cortex as w
ell as brain stem

, are dead and have no func-
tion. Therefore, as you can see, he can neither m

ove nor talk. 
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Even his respiration is dependent on the ventilator. If w
e 

turn the ventilator off his heart w
ill stop too."

 
"D

o you m
ean he is dead now

? But his heart is pum
p-

ing and his body is w
arm

!"

 
"That is w

hat I w
as trying to say, you should decide 

because there are a variety of opinions and each country 
has its ow

n regulations to deal w
ith brain dead patients." 

 
"You told us that m

y son is not the first brain dead pa-
tient here.  W

hat happened to the others?" 

It w
as a very difficult situation. The kind of situation 

w
here there w

ere no clear, cut answ
ers. The kind of situa-

tion that called for a change of scene, som
e fresh air to 

breathe...a stagnant silence follow
ed. 

In the end, they could only stare at each other…

In a different place but not a different tim
e

R
oya, desperately hanging on to her innocence, painting 

im
ages of her brother...

"Ali is the sm
artest and best brother in the w

hole, entire 
w

orld. H
e attends university, you know

. H
e is so kind. H

e 
helps m

e w
ith m

y m
athem

atics problem
s."

R
eality

Q
uestions 

Q
2. B

rain death is one of the w
ays to recognize 

death.  In m
ost countries people w

ould just be 
told A

li w
as dead. Is brain death a confusing 

term
?
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 B
rain death

C
heck A

nsw
er

Q
1. D

escribe how
 A

li's father, 
m

other, and sister (R
oya) reacted to 

A
li's accident. 



Q
3. H

ow
 w

ell did the doctor explain A
li's m

edical 
condition?

Q
4. E

ach person m
ay think they are doing the best 

in the situation, but they m
ay not be. A

li's father 
tried to protect R

oya, but w
here w

ould you w
ant to 

go if your fam
ily m

em
ber w

as taken to hospital? 
H

ow
 does culture affect this?

4
.4

.2
. 

W
h

a
t 

is 
brain death?

Brain death is defined as the irreversible loss of all functions 
of the brain. Although diagnosis of this condition varies coun-
try to country in general it can be determ

ined in several w
ays. 

First - no electrical activity in the brain; this is determ
ined by 

an EEG
. Second - no blood flow

 to the brain; this is deter-
m

ined by blood flow
 studies. Third - absence of function of all 

parts of the brain - as determ
ined by clinical assessm

ent (no 
m

ovem
ent, no response to stim

ulation, no breathing, no brain 
reflexes.) 

The criteria m
ay be legally applied in som

e conditions, w
ith 

exclusions for persons w
ho are very young, in drug overdose, 

or w
hose bodies are very cold, because of the reliability of the 

criteria. There are also other conditions, like locked in syn-
drom

e, persistent vegetative state or com
a w

hich is distinct 
from

 brain death, because the persons in those states are 
alive. Som

etim
es w

riters and the m
edia get confused.

There are several w
ays in w

hich a person can becom
e brain 

dead, these include: 

Anoxia caused by drow
ning, respiratory diseases, or drug over-

dose.

Ischem
ia - Blockage of an artery leading to the brain or in the 

brain, heart attack (stoppage of the heart for a period of tim
e), 

bleeding in the brain.

Intra-cranial hem
atom

a - caused by a head injury (a blow
 to 

the head) or a ruptured aneurism
.

A gunshot w
ound to the head - causes destruction of brain tis-

sue and sw
elling of the brain.

Intra-cranial Aneurysm
 - the ballooning of a blood vessel sup-

plying the brain - can cut off blood supply or rupture. 
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Brain tum
ors - can destroy brain tissue and increase pressure 

w
ithin the brain.

W
hen any of the above occur, they cause sw

elling of the brain. 
Because the brain is enclosed in the skull, it does not have 
room

 to sw
ell, thus pressure w

ithin the skull increases (this is 
"intra-cranial pressure"). This can stop blood flow

 to the 
brain, killing brain cells and causes herniation of the brain 
(pushing the brain outside of its norm

al space). W
hen brain 

cells die, they do not grow
 back, thus any dam

age caused is 
perm

anent and irreversible.

A persons' heart can still be beating because of the ventilator 
and m

edications helping to keep the blood pressure norm
al. 

In m
ost countries of the w

orld a person w
ho is declared brain 

dead is legally dead. Japan is one exception, and leaves the de-
cision up to the person’s prior expression on the organ donor 
card, w

ith their fam
ily's agreem

ent.

Q
5. If you could transplant brains betw

een 
tw

o bodies w
ould you call that a brain transplant or 

a body transplant? In other w
ords, does your per-

sonality rest inside your brain or in your body?

Q
6. D

iscuss the function of the brain and central 
nervous system

. Look at a picture of the brain, and 
identify the different regions along w

ith their func-
tions.

4.4.3. D
eath definition and brain death diagnosis 

In m
any countries death is defined as the irreversible cessa-

tion of circulatory and respiratory functions or the irreversible 
cessation of all functions of the “entire brain, including the 
brain stem

”. Brain death is defined as the irreversible cessa-
tion of the w

hole brain functions. In India (The Transplanta-
tion of H

um
an O

rgan Act 1994) the law
 recognizes “brain 

stem
” death as hum

an death and it is defined based on irre-
versible cessation of brain stem

 functions. Japanese law
 intro-

duces tw
o alternative definitions for hum

an death and gives 
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opportunity to the individuals to choose the definition of 
death either traditional definition or brain-based definition 
based on their ow

n view
s. In m

any countries the law
 requires 

establishm
ent of a “Brain death determ

ination com
m

ittee” to 
confirm

 the diagnosis of brain death. The m
em

bers of the diag-
nosis com

m
ittee should not be a m

em
ber of transplant team

.
Q

7. C
onsider your ow

n understanding of "Life" 
and "D

eath", and discuss these in sm
all groups.

W
hat is brain death?

Brain death is defined as the irreversible loss of all functions 
of the brain. Although diagnosis of this condition varies coun-
try to country in general it can be determ

ined in several w
ays. 

First - no electrical activity in the brain; this is determ
ined by 

an EEG
. Second - no blood flow

 to the brain; this is deter-
m

ined by blood flow
 studies. Third - absence of function of all 

parts of the brain - as determ
ined by clinical assessm

ent (no 
m

ovem
ent, no response to stim

ulation, no breathing, no brain 
reflexes.) 

The criteria m
ay be legally applied in som

e conditions, w
ith 

exclusions for persons w
ho are very young, in drug overdose, 

or w
hose bodies are very cold, because of the reliability of the 

criteria. There are also other conditions, like locked in syn-
drom

e, persistent vegetative state or com
a, w

hich are distinct 
from

 brain death, because the persons in those states are 
alive. Som

etim
es w

riters and the m
edia get confused.

A persons' heart can still be beating because of the ventilator 
a

n
d 

m
e

d
ica-

tions helping to 
keep the blood 
pressu

re 
n

or-
m

al. 
In 

m
ost 

countries of the 
w

orld a person 
w

ho is declared 
brain dead is le-
gally 

dead. 
Ja-

pan 
is 

one 
ex-
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The transplant of tissues and organs betw
een per-

sons has developed since the 1960s, and in m
any 

countries organ donation is a question asked rou-
tinely w

hen individuals apply for a driver's license. 

This section aim
s to introduce:

1.
The 

types 
of 

law
s 

used 
to 

regulate 
organ 

donation.

2.
The 

ethical 
issues 

associated 
w

ith 
organ 

transplants.

3.
The type of counseling given to the donors' 
fam

ily regarding organ donation from
 a brain 

dead body.

4.
U

se the role play to illustrate the dilem
m

as 
surrounding 

a 
heart 

transplant, 
and 

ask 
w

hether recipients should be able to know
 the 

donors' fam
ily.

S
E

C
TIO

N
 5

O
rgan D

onation
4.5.1. A

 R
eview

 of O
rgan Transplantation Law

s 

Legal tools are a necessity in organ procurem
ent to allow

 
transplant surgeons to rem

ove organs from
 potential donors. 

U
ses of new

 life-saving technologies vary across cultural and 
socioeconom

ic backgrounds.  Therefore a variety of capacities 
exist in term

s of expertise, legislation, access to sophisticated 
transplant facilities and the econom

ic affordability of organ 
replacem

ent therapy.

In Asia different cultural and religious backgrounds w
hich in-

fluence social acceptance of transplant technology draw
 a dif-

ferent picture. In som
e countries the organ transplantation 

law
 did not increase the organ retrieval rate but actually de-

creased the num
ber of transplantation cases. For exam

ple, in 
K

orea before the enforcem
ent of the current law

 (O
rgan Trans-

plantation Law
 2000), 162 cases w

ere diagnosed as brain 
dead in the year before, but only 43 cases w

ere diagnosed in 
2003.

U
nlike m

ost W
estern countries, in m

any Asian countries there 
is an age lim

itation for organ donation after death. For exam
-

ple w
hile organ rem

oval is prohibited from
 children under fif-

teen years old in Japan, this age is sixteen years old in K
orea. 

In India, Turkey, Saudi Arabia and the Philippines the ages 
are eighteen years old and in Singapore is tw

enty one years 
old. Although there is an age lim

itation for organ rem
oval 

from
 children, in order to save other children lives w

ho need 
to receive an organ, in m

any countries (except Japan) the law
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allow
s parents to get perm

ission for organ donation based on 
the best interest of their beloved ones. 

Q
1. W

hat do you think about children w
ho need 

to receive an organ, w
hile the law

 prohibits organ 
rem

oval from
 children even based on their parent’s 

consent?　
 

Q
2. In your country w

hat is the m
inim

um
 age 

that people can donate their organs?

U
niversal D

eclaration on B
ioethics and H

um
an 

R
ights (2005)

Article 8 – R
espect for hum

an vulnerability and personal in-
tegrity 
In applying and advancing scientific know

ledge, m
edical prac-

tice and associated technologies, hum
an vulnerability should 

be taken into account. Individuals and groups of special vul-
nerability should be protected and the personal integrity of 
such individuals respected.

4.5.2. The issue of consent

In som
e countries regulations for organ transplants are differ-

ent. D
onor consent has been recognized as a necessary for or-

gan donation in all these law
s. In m

any countries if there is no 
docum

ent to show
 deceased w

illingness for organ donation, 

the fam
ily can perm

it or-
gan 

rem
oval 

based 
on 

their beloved one’s inter-
est. D

onor card and liv-
ing w

ill are docum
ents to 

show
 donor’s w

illingness 
for donation. Individual 
w

ho w
ants to be an or-

gan donor after her/his 
death can sign such docu-
m

ent.  

In Singapore (H
um

an O
r-

gan 
T

ran
splan

t 
A

ct, 
1987/2004) 

an 
opting 

out system
 has been ap-

plied w
hich m

eans the designated officer (a m
edical practitio-

ner) of a hospital m
ay authorize, in w

riting, the rem
oval of 

any organ from
 the body of a person w

ho has died in the hospi-
tal for the purpose of the transplantation except from

 an indi-
vidual w

ho has during his lifetim
e registered his objection to 

the rem
oval of the organ from

 his body after his death. In 
other w

ords an individual w
ho w

on’t be a donor after his 
death should fill out an objection form

. (Singaporean M
uslim

s 
are exem

pted from
 opting out system

).

In Japan a donor card signed by individual as w
ell as her/his 

fam
ily has validity for organ rem

oval (a double signed card), 
and individuals can choose “not to donate” at the back of the 
donor card. In other countries although the attem

pt should be 
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m
ade to obtain the fam

ily agreem
ent, donor consent alone is 

legally enough. In Iran (O
rgan Transplantation Act, 2000) 

oral consent confirm
ed by one of the fam

ily m
em

ber in w
rit-

ing is accepted. In Turkey also oral consent is accepted.  

4.5.3. Surrogate decision m
aking

In Asian countries, fam
ily surrogate decision m

aking by the 
fam

ily w
hen an individual has not left any docum

ent, either 
w

illingness for organ donation after death or any objection, 
has been recognized. The Japanese organ transplantation law

 
(The Law

 Concerning H
um

an O
rgan Transplants, 1997) is an 

exception to this. In other w
ords Japanese parents can not be 

as surrogate decision m
aker for their children in case of organ 

donation. In som
e countries like, the Philippines, India, and 

Saudi Arabia in case of unclaim
ed body after forty eight hours 

failing to locate a fam
ily m

em
ber, surrogate decision m

aking 
has extended to the official authority. 

It should be noted that in organ transplantation law
s in m

any 
countries, it is not clear that w

ithin a fam
ily, w

ho has author-
ity to give perm

ission for organ donation. 

4.5.4. O
rgan rem

oval from
 living donors

In som
e countries living donation can be perform

ed only if 
the recipient is a near relative. In Singapore as for living organ 
donation, w

ritten authorization of the transplant ethics com
-

m
ittee of the hospital and donor consent in w

riting for the re-
m

oval of the specified organ from
 his body are necessary.

In Saudi Arabia (R
egulations of organ transplantation, 1994), 

and M
alaysia, living organ donation is lim

ited to genetically 
relatives. W

hile in M
alaysia, organ donation to spouse is ac-

cepted, in Saudi Arabia, before perform
ing living related trans-

plantation the relationships betw
een donor and recipient 

should be attested by an official organization.

In som
e countries if recipient is not a near relative, hum

an or-
gan can be rem

oved and transplanted w
ith the prior approval 

of the authorization com
m

ittee.

In Iran in order to prevent organ trade, in case of living dona-
tion, donor and recipient should be com

patriot. In case of liv-
ing donation in Turkey, (Turkish O

rgan and Tissue Transplan-
tation, 1979) doctors are obliged to inform

 the donor’s spouse 
as w

ell. In m
any countries if donor and recipient are not rela-

tives their nam
e should not be disclosed. 

O
nly in the Philippines (O

rgan D
onation Act of 1991), there is 

an international sharing of hum
an organs and tissues.  Shar-

ing of hum
an organs or tissues shall be m

ade only through ex-
change program

s duly approved by the D
epartm

ent of H
ealth, 

provided, that foreign organ or tissue bank storage facilities 
and sim

ilar establishm
ents grant reciprocal rights to their Phil-

ippine counterparts to draw
 organs or tissues at any tim

e.

In som
e countries there is a guideline to select the recipients. 

For instance in Singapore there is a priority setting for selec-
tion of the proposed recipients w

hich a person w
ho has not 

registered any objection for organ donation w
ith respect to 
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that organ, shall have priority over a person w
ho has regis-

tered an objection.

Q
3. D

id anyone you know
 ever receive a blood 

transfusion, or donate blood? (B
lood is a renew

able 
organ, w

hich m
akes it different to m

any organs).

4.5.5. Incentives for organ donation

In Japan there w
as an initiative by a leading transplant sur-

geon as “Thank you fund” to provide paym
ent to the fam

ilies 
of organ donors. This initiative has been criticized by other 
doctors and no longer practiced. 

In Iran a non governm
ental organization (N

G
O

) is responsi-
ble to present a certain am

ount of m
oney as a social gift to the 

kidney donors. 

In Singapore an organ donor has priority to receive an organ 
if s/he becom

es a case in need for an organ. It can be consider 
an indirect incentive for organ donation.

Q
4. D

o you think that organ donors should be 
rew

arded? 

Q
5

. 
D

o 
y

o
u 

th
in

k 
o

r
g

a
n 

tra
n

sp
la

n
t 

re-
cipients 

should 
be able to thank 
the donor's fam

-
ily

? 
C

a
n 

y
o

u 
th

in
k 

o
f 

a
n

y 
problem

s of do-
ing so?

4.5.6. R
ead the 

follow
in

g 
story 

a
n

d 
co

n
sid

e
r 

how
 you w

ould feel if you w
ere in the A

bai fam
ily or 

the M
aleki fam

ily?

The story continues from
 Section 4.4 “Brain D

eath”. There is a 
play script available also in Section 4.6 “Brain D

eath and O
r-

gan Transplant D
ram

a”.

It w
as Sunday afternoon, the 8th of August. M

r. M
aleki w

as at 
the pharm

acy to purchase som
e drugs for his w

ife w
ho w

as suf-
fering from

 severe heart disease.

H
is m

obile phone rang, 

"M
r. M

aleki, I am
 Jahed the coordinator from

 Teheran U
niver-

sity hospital."

"H
ello Jahed."
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"I just w
ant to m

ake sure that you are in the city, because 
there is a possibility for your w

ife to receive a new
 heart. 

There is a m
atching donor, w

hose heart, the O
rgan Procure-

m
ent Com

m
ittee has decided to allocate to your w

ife from
 

am
ong the patients on the W

aiting List. Fortunately all m
edi-

cal tests and H
LA Typing also m

atched."

"Thank you so m
uch Jahed", M

r. M
aleki said, w

ith tears of 
happiness, "But w

hat shall w
e do?"

"Just be available and I w
ill call you w

hen the final decision is 
m

ade. Please do not tell M
rs. M

aleki because it is not sure yet 
and I do not w

ant her to be told until w
e are sure. W

e are just 
in the process of getting consent from

 the patient’s fam
ily. I 

think your w
ife should com

e to the hospital tom
orrow

. I w
ill 

call you again tonight."

"Thank you so m
uch. I look forw

ard to your call. Bye."

"G
ood-bye, M

r. M
aleki."

M
r. M

aleki cam
e back hom

e very happy but w
as not able to 

say w
hy. H

is w
ife and his daughter w

ere upset. 

"W
hat happened?", he asked, "Is som

ething w
rong?"

H
is daughter replied:

"Ali Abai, R
oya's brother, had an accident. W

hen I called R
oya 

to go out together she refused and told m
e that Ali's condition 

w
as very bad and the doctor said that his brain cells have no 

function."

"W
hat does it m

ean? O
kay I w

ill go to M
r. Abai's hom

e", M
r. 

M
aleki said.

At the Abai fam
ily hom

e.

"H
i R

oya, is your father hom
e?" 

"H
i M

r. M
aleki", she replied w

ith a low
 voice. "Com

e in, 
please, he is talking on the phone in another room

."

"W
elcom

e M
r. M

aleki", M
r. Abai said w

ith a very sad voice. 

"H
ello M

r. Abai. I w
as very sad to hear that Ali had an acci-

dent. Is he better now
? W

e are very sorry that it happened…
."

"Thanks, he is at the hospital and doctors have little hope for 
his recovery." H

e cried. "I just w
as talking to m

y cousin w
ho is 

a doctor and he also confirm
ed w

hat Ali's doctor has told us."

"I am
 very sorry, I don’t know

 w
hat to say: it is a very hard 

situation. W
e pray for his recovery. If there’s any thing that I 

can do, please let m
e know

."

"Please just pray for him
."

M
onday m

orning. 7:30. 

M
r. M

aleki asked his w
ife to get ready to go to the hospital.

"But did you forget? O
n W

ednesday w
e have an appointm

ent 
w

ith m
y doctor not today."

"I got a call last night from
 the hospital. Your doctor asked us 

to go today."
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"D
id they say for w

hat?"

"Let’s go. W
e’ll find out w

hen w
e get there", M

r. M
aleki said.

At 8:30 w
hen they w

ere leaving their house, they saw
 M

r. 
Abai and R

oya w
ho w

ere also going som
ew

here and they 
greeted each other from

 their cars.

Central H
ospital: The Abai fam

ily:

After visiting Ali, M
r. and M

rs. Abai, w
ere guided into another 

room
.

A m
an cam

e in and introduced him
self as the organ procure-

m
ent coordinator.

"Thank you for com
ing, I am

 Jahed. I am
 very sorry about 

w
hat happened to your dear son. W

e know
 how

 you m
ust feel 

now
 and I hope you w

ill allow
 m

e to talk m
ore about his condi-

tion."

The Abai's could only nod to say yes.

"I think his doctor has already inform
ed you that after the acci-

dent his brain lost its function and his breathing is now
 con-

trolled by a respirator, a m
achine. In such circum

stances a pa-
tient is in a brain dead state. U

nfortunately, w
e can do noth-

ing now
 and he w

ill never recover. But there is som
ething 

w
hich I have to share w

ith you. And forgive m
e to talk about it 

in this very hard situation w
hich you are in. There is a possibil-

ity of saving other lives by donating som
e organs from

 Ali to 

transplant to som
e patients and to give them

 a chance to stay 
alive."

M
r. and M

rs. Abai w
ere quiet and listened.

"In our country according to the law
 for organ rem

oval from
 

these cases, a D
onor Card or a patient's prior declaration to or-

gan donation is needed. As you have w
ritten in this form

, 
there is no w

ritten paper to show
 Ali's agreem

ent or disagree-
m

ent. The law
 does allow

 the fam
ily to m

ake a decision on be-
half of their beloved ones based on his or her best interest. In-
deed, the fam

ily is the closest and the one guaranteed to be 
the surrogate decision m

aker in this very im
portant m

atter." 

For M
r. And M

rs. Abai it w
as very hard even to hear such 

things and they felt they needed to get fresh air. They asked to 
go out for a w

hile.

M
r. Abai asked his w

ife w
ith tearful eyes about her opinion. 

M
rs. Abai started,

"H
ow

 can w
e, H

ow
,…

it is Ali there, quite and silent, our dear 
son, only 23 years…

"

"D
o you rem

em
ber", M

r. Abai said, "in a new
 year show

 on TV 
there w

as a program
 about the patients w

ho w
ere on the w

ait-
ing list for organ transplantation?"

"Yes", - she said after a w
hile, - "but w

hy are you asking about 
that?"

"D
o you rem

em
ber w

hat Ali said after the show
?" 
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"N
o. W

hat kind of question you are asking!" 

"I rem
em

ber Ali w
as very im

pressed by the show
 and said: "It 

is so nice to be able to save other lives…
"

"Yes", she said after a w
hile and cried…

They cam
e in the room

 again.

"Jahed, w
e rem

em
ber that Ali once said after seeing a televi-

sion program
 that "It w

ould be so nice to be able to save other 
lives."

"Are you sure?", Jahed, the coordinator, said.

"D
o you think that if Ali w

as able to talk, he w
ould agree?", 

M
r. Abai asked.

"If you agree to organ rem
oval, the surgeons can save som

e 
other lives and it is a great act of love."

It w
as a very tough decision. They looked at each other and at 

papers given by the coordinator. Being there w
as only increas-

ing their suffering. 

"W
hat do you think?", M

r. Abai asked his w
ife.

"I hope Ali’s soul w
ill be happy w

ith this." Bursting to tears 
she left the room

.

M
r. Abai signed the form

s and w
ent after his w

ife.

Tehran U
niversity H

ospital: The M
aleki fam

ily

M
r. and M

rs. M
aleki w

ere w
aiting to see Jahed, the organ pro-

curem
ent coordinator. A nurse cam

e and asked them
 to go to 

the doctor's room
.

"I just got a call from
 the O

rgan procurem
ent unit that they 

have allocated a heart to you. Congratulations!" H
er doctor 

said w
ith sm

ile.

"Thank you very m
uch doctor", M

r. and M
rs. M

aleki both re-
plied.

"N
o you should thank the donor! You should be adm

itted 
right now

 for a pre operation check up. I think w
e'll receive 

the heart tonight and schedule your operation for early tom
or-

row
 m

orning."

It w
as late at night w

hen Jahed cam
e to see M

rs. M
aleki in the 

hospital, 

"The heart has been transferred to our hospital now
."

H
e asked M

r. M
aleki to sign som

e form
s and w

ished them
 

good luck.

Tuesday night, Tehran U
niversity H

ospital Intensive care 
unit:

M
r. M

aleki and his daughters and son w
ere looking at M

rs. 
M

aleki through a glass w
indow

. They w
ere crying but all very 

happy. The doctor cam
e in and said: 
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"Fortunately a very critical hour has passed and she is con-
scious now

 and w
e are very hopeful for her recovery."

"W
e do not know

 how
 to thank you doctor", M

r. M
aleki and 

his children said.

"D
on't m

ention it, as I said, the real thanks m
ust be to the do-

nor", the doctor replied.

"H
ow

 can w
e thank the donor's fam

ily", M
r. M

aleki asked.

"According to the regulation you cannot have contact."

Tw
o W

eeks later:

For the past three days M
rs. M

aleki had been at hom
e after be-

ing discharged from
 the hospital. She w

as still in her recovery 
period, w

ith a little pain, but very hopeful and appreciates hav-
ing a second chance for life, gifted to her by a heart donation 
from

 a brain dead patient. They w
ere expecting the visit of Ja-

hed the coordinator at 4 pm
, com

ing to check M
rs. M

aleki's 
condition.

This m
orning, M

r. Abai also called them
 to say they w

ill com
e 

around 5:00 pm
 to visit M

rs. M
aleki.

At 4:00 o’clock, the phone rang and Jahed apologized for his 
delay and said he w

ill reach there in an hour. At 5:00 M
r. Abai 

and his fam
ily cam

e. Although after Ali's death, they felt m
uch 

sorrow
 in their heart but they tried to show

 their happiness 
for her successful treatm

ent by having a sm
ile on their faces.

"Com
e in please, w

elcom
e", - M

r. M
aleki said as he opened 

the door.

"G
ood afternoon M

r. M
aleki".

"Thank you for your com
ing. W

hat nice flow
ers", M

rs. M
aleki 

said.

After a w
hile M

rs. M
aleki w

as talking about her operation and 
how

 painful the day after the surgery w
as. The door bell rang 

as Jahed arrived.

"W
elcom

e Jahed, W
elcom

e."

M
r. M

aleki w
as about to introduce M

r. Jahed to his guests, 
but realized that the Abai's and Jahed w

ere very surprised to 
m

eet there.  They seem
ed know

 each other from
 before. It w

as 
all quiet for a m

om
ent, it seem

ed as though tim
e had stopped. 

The children w
ere confused by the gazes that w

ere exchange 
betw

een their parents.

"H
ello Jahed", M

r. Abai said.

"H
ello M

r. Abai, H
ello M

rs. Abai, it is nice to see you here, I 
did not know

 that you know
 M

r. M
aleki."

"W
e have been fam

ily friends for a long tim
e."

"That is nice, you are already fam
iliar w

ith each other, but 
how

?" M
r. M

aleki said.
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"Yes …
" M

r. Abai said. H
is w

ay of looking at Jahed asked the 
question. Jahed, felt at a lost but telling the truth w

as inevita-
ble.

"Yes M
r. Abai, Yes", Jahed said w

ith helplessness. 

M
rs. Abai w

as not able to control herself and burst to tears. Ja-
hed knew

 that excitem
ent w

as not good for M
rs. M

aleki's 
health, then, by pointing w

ith his eyes they all w
ent into an-

other room
 to talk.

After a few
 m

inutes, M
rs. Abai cam

e in w
ith sm

ile and she put 
her ear on the chest of M

rs. M
aleki, and said, from

 now
 w

hen 
I m

iss m
y son I w

ill com
e here to hear the sound of Ali's heart 

in your chest. 
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Q
6. W

hat question did M
r. A

bai ask through his look at Jahed?

A
.

Are you sad?

B
.

Are you happy?

C
.

D
o you w

ant m
oney?

D
.

The heart w
as Ali’s?
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Brain D
eath and O

rgan Trans-
plant D

ram
a

Cast: N
arrator, D

octor 1, D
octor 2, M

an in w
hite, R

oya, Father 
(M

r. Abai), M
rs. Abai, Jahed, M

r. M
aleki, M

rs. M
aleki, Ali 

(w
ho is brain dead), M

r. M
aleki’s daughter.

N
arrator: It w

as 4:30 pm
 on Saturday, the 7th of August. It 

w
as a very hot day. R

oya w
as the only one at hom

e. H
er par-

ents w
ere at their neighbor's (M

r. M
aleki) hom

e to visit the 
w

ife w
ho w

as suffering from
 heart disease.

The phone rang....

D
octor:  

"Is this M
r. Abai's hom

e?"

R
oya: 

"Yes."

D
octor: 

"M
ay I talk to your father or m

other please?  I am
 

calling from
 the Central hospital"

R
oya:  

"Sorry they are out."

D
octor: 

"W
ould you please give m

e his m
obile phone num

-
ber?"

R
oya: 

"O
k, just a m

om
ent." 

N
arrator: It w

as late at night but her parents and her brother 
had still not com

e hom
e yet. It w

as the first tim
e that R

oya 
w

as hom
e alone. She w

as about to call her father w
hen

The door bell rang…

R
oya:  

"W
hy are you alone, daddy? W

here's m
om

? W
here's 

Ali? W
hat happened?"
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This dram
a is developed from

 the tw
o sections in 

the Bioethics Textbook on brain death and organ 
transplants, and includes the roles of the key 
actors and actresses. There is a pow

er point file 
that can be dow

nloaded from
 the w

ebsite to show
 

the m
ain scenes. It is also possible as a student 

project to m
ake their ow

n role play for any of the 
bioethics 

cases, 
and 

their 
ow

n 
pow

er 
point 

presentations or posters, etc.

A
uthor: A

lireza B
agheri, Iran



Father: 
"They are at the hospital" he replied trem

bling w
ith 

tears in his eyes.

R
oya:  

"W
hy are both of them

 at the hospital?"

Father:  
"Ali had an accident. 

 Your m
om

's looking after 
him

."

 
"D

ear child, don't cry....there is nothing that w
e can do."

N
arrator:  D

aw
n of another day. A letter w

as left, "R
oya dear-

est, I have gone to the hospital. D
on't w

orry. I'll be back by 
noon. 

Love, 
D

ad". 
R

oya 
w

aited 
an

d 
w

aited and w
aited.

R
oya: 

"D
ad, dad, 

dad....".

Father: 
"R

oya, 
m

y 
sw

eet child."

 "Ali's 
still 

sleeping. 
N

othing has changed. 
M

y beautiful boy, unconscious, lying on that w
hite bed..."

R
oya: 

"U
nconscious?"---.

 
"I w

ant to see Ali. Please take m
e w

ith you! Please!"

N
arrator: At the Intensive Care U

nit.

R
oya: 

"N
o.no. no.no....that's not m

y brother. Ali…
!!!"

 
"W

hat happened to him
? W

hat did they do to m
y 

brother?"

N
arrator:  The w

aiting room
.

D
octor: 

"M
r. and M

rs. Abai. I am
 sorry to tell you. But w

e 
have been observing your son's critical condition since last 
night. W

e did w
hatever w

e could do to save his life. And I am
 

very sorry to say that your son is in a state of brain death."

Father: 
"Is there any hope for m

y son's recovery?"

D
octor: 

"U
nfortunately, there is nothing w

e can do. There is 
no treatm

ent for brain death."

R
oya: 

"W
hat does brain death m

ean? M
y brother, Ali, 

w
hen is he com

ing hom
e?"

M
an in w

hite: "Ali had an accident w
hen he w

as com
ing back 

hom
e yesterday. H

e crashed into a cem
ent block and suffered 

from
 severe head injury and traum

a." 

R
oya:  

"But m
y brother w

ears a helm
et..."

M
an in w

hite: "According to his friends, Ali w
asn't w

earing 
one at that tim

e. H
is helm

et w
as in his bicycle bag."

 
"M

y child, calm
 dow

n... N
urse, nurse, Please take R

oya 
to the canteen and get her som

e ice cream
."

D
octor: 

"It has been 24 hours since his accident.  H
e is still 

under observation. And w
e w

ill do w
hatever w

e can. But all 
the m

edical tests show
 that his cortex and brain stem

 cells 
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have no activity. Although his heart is functioning, he is com
-

pletely dependent on a ventilator for breathing"

Father: 
"W

e do not understand" 

 
"Just tell us ...is he alive? W

ill he be able to m
ove? …

 to 
talk? W

ill he be able to have a norm
al life?"

D
octor: 

"U
nfortunately, there is no treatm

ent for brain 
death. And w

e can do nothing to bring your son back." 

Father: 
"Is m

y son the first one to suffer from
 this condi-

tion? Please do som
ething, anything...."

D
octor 

"I'm
 afraid that your son is neither the first or last 

person to becom
e brain dead.  I'm

 sorry w
e can do nothing. 

There is nothing else w
e can do. "N

othing."

 
"Yes, nothing. I'm

 sorry to bring this up during your tim
e 

of sorrow
, but w

e have to ask you to m
ake an im

portant deci-
sion about your son. W

e can not do this by ourselves"

Father: 
"W

hat kind of question is that?"  "I am
 a teacher 

and w
hat I know

 is how
 to teach M

athem
atics, you are a doc-

tor you should know
 and decide!"

D
octor: 

"I understand M
r. Abai". "You and your w

ife are in 
a very shocked and em

otional state. I know
 it is not easy to 

m
ake a decision at this tim

e. . Please read this so that you can 
understand better w

hat I am
 trying to tell you."

N
arrator:  A m

om
ent that seem

ed like eternity.

Father:  
"I'm

 sorry, I can't read this just now
. W

hat does it 
m

ean?".

D
octor: 

"In your son's current state, unfortunately, his brain 
cells, cortex as w

ell as brain stem
, are dead and have no func-

tion. Therefore, as you can see, he can neither m
ove nor talk. 

Even his respiration is dependent on the ventilator. If w
e turn 

the ventilator off his heart w
ill stop too."

Father: 
"D

o you m
ean he is dead now

? But his heart is 
pum

ping and his body is w
arm

!"

D
octor: 

"That is w
hat I w

as trying to say, you should decide 
because there are a variety of opinions and each country has 
its ow

n regulations to deal w
ith brain dead patients." 

Father: 
"You told us that m

y son is not the first brain dead 
patient here.  W

hat happened to the others?" 

N
arrator: It w

as a very difficult situation. The kind of situa-
tion w

here there w
ere no clear, cut answ

ers. The kind of situa-
tio

n 
th

at 
called 

fo
r 

a 
ch

an
g

e 
o

f 
scen

e,  
som

e fresh air to breathe...

R
oya:  

"Ali is the sm
artest and best brother in the w

hole, 
entire w

orld. H
e attends    university, you know

. H
e is so kind. 

H
e helps m

e w
ith m

y m
athem

atics problem
s."

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * 
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N
arrator: It w

as Sunday afternoon, the 8th of August. M
r. 

M
aleki w

as at the pharm
acy to purchase som

e drugs for his 
w

ife w
ho w

as suffering from
 severe heart disease.

H
is m

obile phone rang, 

Jahed: 
"M

r. M
aleki, I am

 Jahed the coordinator from
 Tehe-

ran U
niversity hospital."

M
r. M

aleki: 
"H

ello Jahed."

Jahed: 
"I just w

ant to m
ake sure that you are in the city, be-

cause there is a possibility for your w
ife to receive a new

 heart. 
There is a m

atching donor, w
hose heart, the O

rgan Procure-
m

ent Com
m

ittee has decided to allocate to your w
ife from

 
am

ong the patients on the W
aiting List. Fortunately all m

edi-
cal tests and H

LA Typing also m
atched."

M
r. M

aleki: 
"Thank you so m

uch Jahed", "But w
hat shall 

w
e do?"

Jahed: 
"Just be available and I w

ill call you w
hen the final 

decision is m
ade. Please do not tell M

rs. M
aleki because it is 

not sure yet and I do not w
ant her to be told until w

e are sure. 
W

e are just in the process of getting consent from
 the patient's 

fam
ily. I think your w

ife should com
e to the hospital tom

or-
row

. I w
ill call you again tonight."

M
r M

aleki: 
"Thank you so m

uch. I look forw
ard to your 

call. Bye."

Jahed: 
"G

ood-bye, M
r. M

aleki."

N
arrator: M

r. M
aleki cam

e back hom
e very happy but w

as not 
able to say w

hy. H
is w

ife and his daughter w
ere upset. 

M
r. M

aleki: 
"W

hat happened?" "Is som
ething w

rong?"

M
r. M

aleki's daughter: 
"Ali Abai, R

oya's brother, had an ac-
cident. W

hen I called R
oya to go out together she refused and 

told m
e that Ali's condition w

as very bad and the doctor said 
that his brain cells have no function."

M
r. M

aleki: 
"W

hat does it m
ean? O

kay I w
ill go to M

r. 
Abai's hom

e".

M
r. M

aleki: 
"H

i R
oya, is your father hom

e?" 

R
oya: 

"H
i M

r. M
aleki". "Com

e in, please, he is talking on 
the phone in another room

."

M
r. Abai: "W

elcom
e M

r. M
aleki". 

M
r. M

aleki: 
"H

ello M
r. Abai. I w

as very sad to hear that Ali 
had an accident. Is he better now

? W
e are very sorry that it 

happened…
."

M
r. Abai: "Thanks, he is at the hospital and doctors have little 

hope for his recovery."   "I just w
as talking to m

y cousin w
ho is 

a doctor and he also confirm
ed w

hat Ali's doctor has told us."

M
r. M

aleki: 
"I am

 very sorry, I don't know
 w

hat to say: it is 
a very hard situation. W

e pray for his recovery. If there's any 
thing that I can do, please let m

e know
."

M
r. Abai: "Please just pray for him

."
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N
arrator: M

onday m
orning. 7:30. 

M
r. M

aleki asked his w
ife to get ready to go to the hospital.

M
s M

aleki: 
"But did you forget? O

n W
ednesday w

e have 
an appointm

ent w
ith m

y doctor not today."

M
r. M

aleki: 
"I got a call last night from

 the hospital. Your 
doctor asked us to go today."

M
s. M

aleki: 
"D

id they say for w
hat?"

M
r. M

aleki: 
"Let's go. W

e'll find out w
hen w

e get there".

N
arrator: At 8:30 w

hen they w
ere leaving their house, they 

saw
 M

r. Abai and R
oya w

ho w
ere also going som

ew
here and 

they greeted each other from
 their cars.

Jahed: 
"Thank you for com

ing; I am
 Jahed, the organ pro-

curem
ent coordinator. I am

 very sorry about w
hat happened 

to your dear son. W
e know

 how
 you m

ust feel now
 and I hope 

you w
ill allow

 m
e to talk m

ore about his condition."

"I think his doctor has already inform
ed you that after the acci-

dent his brain lost its function and his breathing is now
 con-

trolled by a respirator, a m
achine. In such circum

stances a pa-
tient is in a brain dead state. U

nfortunately, w
e can do noth-

ing now
 and he w

ill never recover. But there is som
ething 

w
hich I have to share w

ith you. And forgive m
e to talk about it 

in this very hard situation w
hich you are in. There is a possibil-

ity of saving other lives by donating som
e organs from

 Ali to 

transplant to som
e patients and to give them

 a chance to stay 
alive."

"In our country according to the law
 for organ rem

oval from
 

these cases, a D
onor Card or a patient's prior declaration to or-

gan donation is needed. As you have w
ritten in this form

, 
there is no w

ritten paper to show
 Ali's agreem

ent or disagree-
m

ent. The law
 does allow

 the fam
ily to m

ake a decision on be-
half of their beloved ones based on his or her best interest. In-
deed, the fam

ily is the closest and the one guaranteed to be 
the 

surrogate 
deci-

sion m
aker in this 

very im
portant m

at-
ter." 

N
arrator: It 

w
a

s 
very 

hard 
even 

to 
hear 

such 
things 

and 
they 

felt 
they 

needed to get fresh 
air. 

M
r. 

and 
M

rs. 
Abai asked to go out 
for a w

hile.

M
r. Abai: W

hat 
do 

you think?

M
rs. Abai: 

"H
o

w
 

c
a

n 
w

e
, 
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H
ow

…
it is Ali there, quite and silent, our dear son, only 23 

years…
"

M
r. Abai: "D

o you rem
em

ber, in a new
 year show

 on TV there 
w

as a program
 about the patients w

ho w
ere on the w

aiting list 
for organ transplantation?"

M
rs. Abai: "Yes", - "but w

hy are you asking about that?"

M
r. Abai: "D

o you rem
em

ber w
hat Ali said after the show

?" 

M
rs. Abai: "N

o. W
hat kind of question you are asking!" 

M
r. Abai: "I rem

em
ber Ali w

as very im
pressed by the show

 
and said: "It is so nice to be able to save other lives…

"

M
rs. Abai: "Yes"…

N
arrator: They cam

e in the room
 again.

M
r. Abai: "Jahed, w

e rem
em

ber that Ali once said after seeing 
a television program

 that "It w
ould be so nice to be able to 

save other lives."

Jahed: 
"Are you sure?" "D

o you think that if Ali w
as able to 

talk, he w
ould agree?”"If you agree to organ rem

oval, the sur-
geons can save som

e other lives and it is a great act of love."

M
r. Abai: "W

hat do you think?".

M
rs. Abai: "I hope Ali's soul w

ill be happy w
ith this." 

D
octor 2: "I just got a call from

 the O
rgan procurem

ent unit 
that they have allocated a heart to you. Congratulations!".

M
r. and M

rs. M
aleki: 

"Thank you very 
m

uch doctor".

D
octor 2: "N

o you should thank the do-
nor! You should be adm

itted right now
 

for a pre operation check up. I think w
e'll 

receive the heart tonight and schedule 
your operation for early tom

orrow
 m

orn-
ing."

N
arrator: It w

as late at night w
hen Jahed cam

e to see M
rs. 

M
aleki in the hospital, 

Jahed: 
"The heart is transferred to our hospital now

."

 
"G

ood luck!”

D
octor 2: "Fortunately a very critical hour has passed and she 

is conscious now
 and w

e are very hopeful for her recovery."

M
r. M

aleki and his children: "W
e do not know

 how
 to thank 

you doctor".

D
octor 2: "D

on't m
ention it, as I said, the real thanks m

ust be 
to the donor"

M
r. M

aleki: 
"H

ow
 can w

e thank the donor's fam
ily".

D
octor 2: "According to the regulation you cannot have con-

tact."

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * 
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N
arrator:  For the past three days, M

rs. M
aleki had been dis-

charged from
 the hospital. She is still in her recovery period, 

w
ith a little pain, but very hopeful and appreciates having a 

second chance for life, gifted to her by a heart donation from
 a 

brain dead patient. They w
ere expecting the visit of Jahed the 

coordinator at 4 pm
, com

ing to check M
rs. M

aleki's condition. 
This m

orning, M
r. Abai also called them

 to say they w
ill com

e 
around 5:00 pm

 to visit M
rs. M

aleki.

At 4:00 o’clock, the phone rang and Jahed apologized for his 
delay and said he w

ill reach there in an hour. At 5:00 M
r. Abai 

and his fam
ily cam

e. Although after Ali's death, they felt m
uch 

sorrow
 in their heart but they tried to show

 their happiness 
for her successful treatm

ent by having a sm
ile on their faces.

M
r. M

alek: 
"Com

e in please, w
elcom

e".

M
r. Abai: "G

ood afternoon M
r. M

aleki".

M
rs. M

aleki: 
"Thank you for your com

ing. W
hat nice flow

-
ers".

N
arrator: After a w

hile M
rs. M

aleki w
as talking about her op-

eration and how
 painful the day after the surgery w

as. The 
doorbell rang.

M
r. M

aleki: 
"W

elcom
e Jahed, W

elcom
e."

M
r. Abai: "H

ello Jahed".

Jahed: 
"H

ello M
r. Abai, H

ello M
rs. Abai, it is nice to see 

you here, I did not know
 that you know

 M
r. M

aleki."

M
r. Abai: "W

e have been fam
ily friends for a long tim

e."

M
r. M

aleki: 
"That is nice, you are already fam

iliar w
ith 

each other, but how
?".

N
arrator:  They all looked at each other and asked the ques-

tion…

M
r. Abai: "Yes …

" 

Jahed: 
"Yes M

r. Abai, Yes". 

M
rs. Abai: 

From
 now

 w
hen I m

iss m
y son I w

ill com
e 

here to hear the sound of Ali's heart in your chest. 

B
ackground

This section is a dram
a version of sections 4 and 5, see refer-

ences for those sections.
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The H
eart Transplant

Q
1. D

o you think that heart transplants are 
useful for m

edical treatm
ent?

    A
 : Y

es or N
o. W

hy?

M
y nam

e is Tom
.  N

ow
, I am

 12 years old and am
 a 6th grade 

pupil of an elem
entary school in N

ew
 York City, U

SA.  Last 
year at this tim

e I w
as in poor health and had a w

eak body. I 
had been a very fragile boy since birth because I had a heart 
valve disease. So I could not do any exercises in the school. 
D

r. Sm
ith, m

y fam
ily doctor, thought that I w

ould not be able 
to grow

 up to be a m
an because I w

ould die soon. 

O
ne day D

r. Sm
ith said, "Tom

, I have very good new
s for your 

health. The surgeon at the City H
ospital told m

e that your 
health w

ill becom
e good by a heart transplant if w

e can get a 
donor for you." 

A few
 w

eeks later, D
r. Sm

ith called m
y parents and said to 

them
 to bring m

e to the hospital as soon as possible. W
e w

ent 
to the hospital w

ith m
y parents by a taxi. D

r. Sm
ith said very 

seriously to m
e, "Tom

, w
e found a donor for you at last." After 

listening to the possible benefits and risks, considering that I 
m

ight soon die and had alw
ays been sick, w

e all thought I 
should have the operation. W

ith m
y parent's consent, I 

underw
ent the heart transplant operation by the surgeon. M

y 
postoperative recovery w

as good and speedy.

Today, I am
 in good health and I enjoy jogging for 3 m

iles, 
every m

orning.  
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Q
2. D

o you think that the transplanted 
heart in Tom

's body is in good health?

    A
: Y

es or N
o.

W
hy?

Q
3. D

o you think that the transplanted heart is beat-
ing faster w

hen Tom
 has been jogging for  3 m

iles?

    A
: Y

es or N
o.

Q
4. D

o you think that you w
ould like to donate your 

heart if you suddenly die, or receive a new
 heart if it 

w
ill save your life?

    A
: Y

es or N
o.

W
hy?

A
ctivity

R
ead about the current prevalence of heart trans-

plants in your ow
n country.  C

om
pare to others.  

H
ow

 m
any people die w

aiting for a heart? 

W
hat about other tissues?
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SAR
S (Severe Acute R

espiratory 
Syndrom

e)

SAR
S (Severe Acute R

espiratory Syndrom
e) w

ill go into the 
m

edical records as the first new
 panic disease that sw

ept inter-
national society in the 21st century. Although the num

ber of 
persons w

ho died from
 the disease w

as only 916 out of 8422 
cases, it affected the lives of m

illions of persons in 2003. The 
focus on SAR

S w
as so high in the m

edia that new
s of SAR

S 
overshadow

ed the outbreak of another panic disease, Ebola 
virus, that killed m

ore than 100 persons in M
arch 2003 in 

Congo. SAR
S is one of m

ore than 35 new
 or reem

erging infec-
tious diseases over the last 30 years.

The difference w
as that m

ost people in the w
orld, especially in 

safe and secure social settings felt protected from
 Ebola virus 

of Africa, and even the global pandem
ic of H

IV seem
s distant 

from
 m

ost people w
ho donned m

asks to avoid SAR
S. SAR

S in-
fected and killed young and old, healthy and unhealthy, m

ak-
ing everyone seem

 vulnerable. W
ithin a few

 w
eeks there w

ere 
cases in 37 countries, after breaking out in H

ong K
ong.
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This section introduces som
e of the ethical issues 

associated 
w

ith 
the 

outbreak 
of 

an 
infectious 

disease w
ith the issues of quarantine and m

edical 

A
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In Beijing, Toronto, Taiw
an, and som

e other places, hospitals 
w

ere sealed as an em
ergency. Patients and staff w

ere all 
locked up inside the hospital building to isolate them

 from
 out-

side, to stop the spread of the disease. The quarantine orders 
w

ere 
announced 

w
ithout 

little 
w

arning 
and 

preparation, 
w

hich caused a m
assive panic. Sim

ilar quarantine em
ergen-

cies used to be com
m

on w
ith diseases like tuberculosis and 

sm
allpox in the past. They are a public health m

easure to pro-
tect society from

 infectious diseases.

Those health care w
orkers w

ho w
ere placed in w

orking quaran-
tine experienced fear, depression, anxiety, anger and frustra-
tion. The rate of fatal infection varied w

ith age, being less than 
1%

 for people aged 24 or younger, 6%
 for those 25 to 44, 15%

 
for those 45 to 64, and m

ore than 
50%

 for those over 65 years of age. 
This is different to influenza. D

ur-
ing the international battle against 
SAR

S one of the features w
as the 

high proportion of frontline health 
care w

orkers w
ho w

ere infected and 
w

ho died. According to the data com
piled from

 the W
H

O
 until 

7 August 2003, 20%
 of all persons affected w

ith SAR
S w

ere 
health care w

orkers (1725/8422). In the early stages of the out-
break, they had all unknow

ingly treated patients w
ith SAR

S. 
Even for the latter stages in the outbreak in the first half of 
2003, there w

ere several w
ho becam

e ill w
ith SAR

S in spite of 
"full" precautions.

Q
1. D

id you w
ear a m

ask during the SA
R

S 
panic in early 20

0
3?

Q
2. H

ow
 did you feel w

hen som
eone coughed a lot? 

Q
3. E

ach person infected w
ith SA

R
S w

as a victim
 of 

another, but do you think people regarded each per-
son as being dangerous and som

ehow
 bad?
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!  

!   
!   

!

The coronavirus that caused SAR
S w

as also found in other spe-
cies of anim

al. It appears that the particular one that caused 
the outbreak cam

e from
 civet cats. There have not been any 

further natural cases of SAR
S since 2003, but perhaps they 

could occur again in the future.

SAR
S m

ay be suspected in a patient w
ho has:

1. 
Any of the sym

ptom
s, including a fever of 38 °C or 

higher, and

2. 
Either a history of:

a. 
Contact (sexual or casual, including tattoos) w

ith som
e-

one w
ith a diagnosis of SAR

S w
ithin the last 10 days O

R

b. 
Travel to any of the regions identified by the W

H
O

 as ar-
eas w

ith recent local transm
ission of SAR

S (affected regions).

A probable case of SAR
S has the above findings plus positive 

chest X
-ray findings of atypical pneum

onia or respiratory dis-
tress syndrom

e. There are diagnostic tests for the coronavirus 
probably responsible for SAR

S, so W
H

O
 added the category of 

"laboratory confirm
ed SAR

S" for patients w
ho w

ould other-
w

ise fit the above "probable" category w
ho do not have the 

chest X
-ray changes, but do have positive laboratory diagnosis 

of SAR
S based on one of the approved tests (ELISA, im

m
uno-

fluorescence or PCR
).

As a result of SAR
S w

e can still see therm
al im

aging cam
eras 

at m
any airports a decade later. The quarantine law

s in sev-
eral countries changed, to enforce isolation of people w

ho are 
possible carriers. There w

ere also controversies as som
e gov-

ernm
ents w

ithheld the official figures of those at risk in order 
to avoid m

ass panic.

A 2006 system
atic review

 of all the studies done on the 2003 
SAR

S epidem
ic found no evidence that antivirals, steroids or 

other therapies helped patients. A few
 suggested they caused 

harm
. Currently, there is no cure or protective vaccine for 

SAR
S. The identification and developm

ent of vaccines and 
m

edicines to treat SAR
S is still the subject of ongoing re-

search.Q
4. E

very person of any profession has their 
personal role in a fam

ily to be a father, m
other, 

spouse, and child, in addition to their professional 
roles. Should w

e respect the health w
orker’s auton-

om
y to take a break from

 intensive w
ork to fight 

SA
R

S? D
o you expect health care w

orkers to die for 
protecting the public health?

A
ctivity: R

esearch about E
bola and the public health 

and ethical issues it has raised.
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AID
S is killing m

illions of persons every year, and 
has reduced the average life expectancy of persons 
in m

any African countries by decades. As a sexu-
ally transm

itted disease it has raised m
any ethical 

issues.

This section aim
s to:

1.
Introduce w

ays to get H
IV and AID

S.

2.
 Consider the global burden of AID

S.

3.
Consider 

ethical 
issues 

of 
AID

S 
including 

discrim
ination and fear of persons w

ith H
IV.

S
E

C
TIO

N
 9

AID
S and Ethics

4.9.1. 
W

hat is H
IV

/A
ID

S?

H
IV is an abbreviation for H

um
an Im

m
unodeficiency Virus.  

AID
S is caused by getting infected w

ith this virus.  W
hen the 

virus enters the hum
an body, it attacks the im

m
une system

.  
The hum

an im
m

une system
 protects the body from

 foreign 
m

atters like viruses and bacteria.  W
hen the im

m
unity gets 

very w
eak, the body cannot fight against even m

inor infec-
tions.  Therefore, a sequence of diseases becom

es apparent.  
This stage is called “AID

S (Acquired Im
m

une D
eficiency Syn-

drom
e)”.  There is no one single disease called AID

S.  AID
S is 

the condition in w
hich the body is attacked by m

ultiple dis-
eases due to low

 im
m

unity.

At the m
om

ent, there is no fundam
ental cure for AID

S.  D
ur-

ing all the above period until death, the virus can be spread to 
other persons.  Therefore, it is im

portant to prevent H
IV infec-

tion.

U
sually there are no sym

ptom
s even after being infected by 

H
IV. This period is called the incubation period. After a long 

incubation period, as the im
m

une system
 gets w

eaker, sym
p-

tom
s such as fever, loss of w

eight, and diarrhea begin.  AID
S 

is w
hen the im

m
unity gets w

eaker the body cannot fight 
against diseases that w

e norm
ally don’t get, such as tum

our. 
This is a sym

ptom
 of AID

S.

Q
1. W

hat is the difference betw
een H

IV
 and 

A
ID

S?
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4.9.2. 
H

ow
 do you get infected?

There are only three w
ays to get infected by the virus

1. 
Sexual intercourse

2. 
Blood serum

 contact e.g. blood transfusion, sharing nee-
dles by drug users

3. 
From

 m
other to fetus (vertical transm

ission)

This m
eans that in daily life, if you avoid unsafe sex, there is 

very little chance to get infected by the virus, unless you are 
infected by blood.

A
ID

S is a dangerous disease, but it can be prevented

The W
orld Situation (D

ec. 2002)

!

!263

A
ID

S and E
thics

C
heck A

nsw
er

W
hat are three w

ays to get infected by 
H

IV
?

A
.

Eating sam
e food

B
.

H
aving sex

C
.

Blood transfusion

D
.

Sharing needles



A
ctivity 1 –

 Fill in the m
issing data

W
rite the corresponding letter next to the five item

s to com
-

plete the data in the four categories:

C
ountry

N
orth Africa &

 M
iddle East

Sub-Saharan Africa

W
estern Europe

Eastern Europe &
 Central Asia

BSouth &
 South-East Asia

DN
orth Am

erica

Caribbean

Latin Am
erica

H
IV

 infected persons

550,000

A570,000

1,200,000

1,200,000

6,000,000

15,000

980,000

440,000

EN
ew

ly infected persons per year

83,000

3,500,000

30,000

250,000

270,000

C500

45,000

60,000

150,000

D
eaths per year

37,000

2,400,000
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8,000

25,000

45,000

440,000

<100

15,000

42,000

60,000

＿
  29,400,000       ＿

  East Asia &
 Pacific

＿
  1,500,000   ＿

  Australia &
 N

ew
 Zealand   ＿

  700,000

The data is based on the W
H

O
 and U

N
AID

S research on AID
S 

epidem
ic update.  Accurate statistics are difficult concerning 

H
IV/AID

S, just like other data for any disease.  The study on 
distribution and collecting inform

ation about a specific dis-
ease is called “epidem

iology”.  This study is m
ore difficult for 

H
IV/AID

S because of the long incubation period.  M
any cases 

m
ay not be detected unless an individual voluntarily takes 

blood tests.  In poorer countries, it is even m
ore difficult just 

to take the test.

 The outbreak of AID
S is m

ost serious in countries inside sub-
Saharan Africa, w

here the average life span of the persons in 
the country decreased because of such deaths.  Still “evidence 
from

 Ethiopia and South Africa show
s that prevention w

ork is 
beginning to pay off for young w

om
en, w

ith H
IV prevalence 

rates dropping am
ong pregnant teenagers (U

N
AID

S epidem
ic 

update 2002)” w
hich show

s that learning about H
IV/AID

S de-
creases the chance of getting infected by it.

Q
3. W

hen do you go to the hospital?  D
o you go 

there by yourself?  W
rite dow

n how
 you felt w

hen 
you w

ent to the hospital, or w
hen you w

ere sick.

4.9.3. E
thical concerns of A

ID
S

W
hat is different about A

ID
S from

 other diseases?

　
W

hen the first AID
S case w

as reported in the early 1980s, 
the new

s terrified m
any people.  Various prejudices caused dif-

ficult situations for patients.  There w
ere rum

ors that hom
o-

sexuals w
ere spreading a fatal disease.  Incorrect inform

ation 
increased inequality.  Som

e patients w
ere refused by hospi-

tals, m
any lost their jobs, and friends rejected each other.

This phenom
enon is not only seen in the case of H

IV/AID
S.  

The society tends to discrim
inate patients w

ith infectious dis-
ease.  A recent exam

ple w
ould be SAR

S.  In China w
here the 

outbreak w
as m

ost serious, m
any people w

ere isolated.  In the 
past, persons having diseases such as Cholera, Leprosy, and 
Tuberculosis w

ere isolated from
 society.  M

any, died in de-
spair.  W

hy w
ere they discrim

inated?  W
hy did they have to 

live such a harsh life?

R
easons to fear?
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 At present, there is no fundam
ental cure for AID

S.  This 
m

eans that once you are infected w
ith the virus, it is m

ost 
likely that you w

ill have to live w
ith it.  Still, the AID

S virus is 
less infectious com

pared to the influenza virus, for exam
ple.  

The big difference betw
een these tw

o viruses is that a person 
w

ith influenza has typical sym
ptom

s that can be identified 
both by the persons them

selves and by others, w
here as in the 

case of H
IV, m

any people m
ay spend years w

ithout noticing 
that they are infected.  It m

ay be scary to think that som
e one 

around you m
ight have an unnoticed disease.

R
easons to discrim

inate?

 The m
ain route of H

IV infection is through sexual inter-
course.  The virus can be easily spread in society through one 
infected person having unprotected sex w

ith m
ultiple part-

ners.  O
n the other hand, it can be avoided by not having sex, 

or by having protected “safe” sex w
ith a specific partner.  In 

m
any countries, it is a taboo to talk about sex in public.  The 

existences of sex w
orkers are seen as im

m
oral by m

any, but 
have been present since ancient history.  This issue itself con-
tains m

any ethical debates.  Still, can w
e leave those w

ho are 
sick because they w

ere involved w
ith prostitution?  Let’s look 

at som
e com

m
ents that people gave tow

ards AID
S patients, 

and think w
hether you can agree or disagree to each of them

.

Q
4. W

hy do you think people get sick?  C
an you 

blam
e som

ebody?  C
an you avoid it?

  A
ctivity 2. V

oices

 R
ead each of the follow

ing com
m

ents.  W
hich com

m
ent do 

you agree w
ith the m

ost?  W
hich do you disagree w

ith?  
W

hy?

!
I!will!avoid!them.!God!did!not!give!them!a!second!chance.!
!

I doubt their m
orality but w

ant to help for their recovery. 

!     !
I h

a
v
e

 s
y
m

p
a

th
y
 fo

r th
o

s
e

 
in

fe
c

te
d

 b
y
 tra

n
s
fu

s
io

n
 o

r 
th

o
s
e

 in
fe

c
te

d
 b

y
 s

p
o

u
s
e

, 
b

u
t d

is
lik

e
 fo

r o
n

e
s
 w

h
o

 h
a

d
 

b
a

d
 b

e
h

a
v
io

r. 

!

I 
am

 
plain 

scared of them
. 

I!feel!sorry!for!the!
ones!who!get!it!from!
blood.!!!
Not!so!sorry!for!the!
gay!people.!

Depends!on!how!they!contract!the!disease.!No!sympathy!for!those!who!use!drugs.!
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Q
5. H

ave you seen any m
ovies or TV

 dram
as 

discussing A
ID

S?  H
ave you read any books on 

A
ID

S?  H
ow

 did you feel before and after w
atching 

it?

   A
ctivity 3: R

ole P
lay

M
ake a group of 4~5 persons and w

rite a scenario w
here one 

person doubts that he/she m
ight be infected w

ith AID
S and 

then decides to take a blood test.  D
ecide am

ong the group 
m

em
bers w

hat role you w
ould like to play.  

U
se your im

agination!

W
hat is the background of the person w

ho w
ants to take the 

blood test?  W
ould he/she talk to the fam

ily?  To a friend?  
W

ho are the people surrounding her situation?  H
ow

 w
ould 

they react?

Think how
 you w

ould act according to your role.

The situation

 W
ho is involved?

 W
ho are you?

C
ultural constraints

This topic about AID
S is very straightforw

ard on one hand, 
and very culture-oriented and com

plex on another. In som
e 

countries it m
ay be m

ore difficult to discuss about sexual be-
havior than in other countries. It is desirable therefore to ac-
quire inform

ation according to the needs of every country 
w

here the class is taught. There have been a num
ber of film

s 
m

ade involving AID
S, for exam

ple "Philadelphia". In som
e 

countries patients can openly say they have AID
S, or H

IV car-
riers w

ill talk about how
 they feel. In others it is a secret. 
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S
E

C
TIO

N
 10

Ethical Principles for M
edical R

e-
search Involving H

um
an Subjects

D
eclaration of H

elsinki

Adopted by the 18th W
orld M

edical Association (W
M

A) 
G

eneral 
A

ssem
bly, 

H
elsinki, 

Finland, 
June 

1964, 
and 

am
ended by the

 29th W
M

A G
eneral Assem

bly, Tokyo, Japan, O
ctober 1975

 35th W
M

A G
eneral Assem

bly, Venice, Italy, O
ctober 1983

 41st W
M

A G
eneral Assem

bly, H
ong K

ong, Septem
ber 1989268

This section is the so-called H
elsinki D

eclaration, w
hich 

is 
a 

basic 
international 

standard 
for 

guidance 
for 

experim
ental 

m
edical 

research. 
It 

is 
not 

w
ithout 

controversy.



 48th W
M

A G
eneral Assem

bly, Som
erset W

est, R
epublic of 

South Africa, O
ctober 1996

 and the 52nd W
M

A G
eneral Assem

bly, Edinburgh, Scotland, 
O

ctober 2000 

 N
ote of Clarification on Paragraph 29 added by the W

M
A 

G
eneral Assem

bly, W
ashington

 2002

 N
ote of Clarification on Paragraph 30 added by the W

M
A 

G
eneral Assem

bly, Tokyo 2004

A. IN
TR

O
D

U
CTIO

N
 

1  
The W

orld M
edical Association has developed the D

ecla-
ration of H

elsinki as a statem
ent of ethical principles to pro-

vide guidance to physicians and other participants in m
edical 

research involving hum
an subjects. M

edical research involv-
ing hum

an subjects includes research on identifiable hum
an 

m
aterial or identifiable data.

2  
It is the duty of the physician to prom

ote and safeguard 
the health of the people. The physician's know

ledge and con-
science are dedicated to the fulfillm

ent of this duty.

3  
The D

eclaration of G
eneva of the W

orld M
edical Associa-

tion binds the physician w
ith the w

ords, "The health of m
y pa-

tient w
ill be m

y first consideration," and the International 
Code of M

edical Ethics declares that, "A physician shall act 
only in the patient's interest w

hen providing m
edical care 

w
hich m

ight have the effect of w
eakening the physical and 

m
ental condition of the patient." 

4  
M

edical progress is based on research w
hich ultim

ately 
m

ust rest in part on experim
entation involving hum

an sub-
jects.

5  
In m

edical research on hum
an subjects, considerations 

related to the w
ell-being of the hum

an subject should take 
precedence over the interests of science and society.
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6  
The prim

ary purpose of m
edical research involving hu-

m
an subjects is to im

prove prophylactic, diagnostic and thera-
peutic procedures and the understanding of the aetiology and 
pathogenesis of disease. Even the best proven prophylactic, di-
agnostic, and therapeutic m

ethods m
ust continuously be chal-

lenged through research for their effectiveness, efficiency, ac-
cessibility and quality. 

7  
In current m

edical practice and in m
edical research, 

m
ost prophylactic, diagnostic and therapeutic procedures in-

volve risks and burdens. 

8  
M

edical research is subject to ethical standards that pro-
m

ote respect for all hum
an beings and protect their health 

and rights. Som
e research populations are vulnerable and 

need special protection. The particular needs of the econom
i-

cally and m
edically disadvantaged m

ust be recognized. Special 
attention is also required for those w

ho cannot give or refuse 
consent for them

selves, for those w
ho m

ay be subject to giving 
consent under duress, for those w

ho w
ill not benefit person-

ally from
 the research and for those for w

hom
 the research is 

com
bined w

ith care.

9  
R

esearch Investigators should be aw
are of the ethical, le-

gal and regulatory requirem
ents for research on hum

an sub-
jects in their ow

n countries as w
ell as applicable international 

requirem
ents. N

o national ethical, legal or regulatory require-
m

ent should be allow
ed to reduce or elim

inate any of the pro-
tections for hum

an subjects set forth in this D
eclaration.

B  
BASIC PR

IN
CIPLES FO

R
 ALL M

ED
ICAL R

ESEAR
CH

 

10  
It is the duty of the physician in m

edical research to pro-
tect the life, health, privacy, and dignity of the hum

an subject. 

11  
M

edical research involving hum
an subjects m

ust con-
form

 to generally accepted scientific principles, be based on a 
thorough know

ledge of the scientific literature, other relevant 
sources of inform

ation, and on adequate laboratory and, 
w

here appropriate, anim
al experim

entation.
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12  
Appropriate caution m

ust be exercised in the conduct of 
research w

hich m
ay affect the environm

ent, and the w
elfare of 

anim
als used for research m

ust be respected.

13  
The design and perform

ance of each experim
ental proce-

dure involving hum
an subjects should be clearly form

ulated 
in an experim

ental protocol. This protocol should be subm
it-

ted for consideration, com
m

ent, guidance, and w
here appro-

priate, approval to a specially appointed ethical review
 com

-
m

ittee, w
hich m

ust be independent of the investigator, the 
sponsor or any other kind of undue influence. This independ-
ent com

m
ittee should be in conform

ity w
ith the law

s and regu-
lations of the country in w

hich the research experim
ent is per-

form
ed. The com

m
ittee has the right to m

onitor ongoing tri-
als. The researcher has the obligation to provide m

onitoring 
inform

ation to the com
m

ittee, especially any serious adverse 
events. The researcher should also subm

it to the com
m

ittee, 
for review

, inform
ation regarding funding, sponsors, institu-

tional affiliations, other potential conflicts of interest and in-
centives for subjects. 

14  
The research protocol should alw

ays contain a statem
ent 

of the ethical considerations involved and should indicate that 
there is com

pliance w
ith the principles enunciated in this D

ec-
laration. 

15  
M

edical research involving hum
an subjects should be 

conducted only by scientifically qualified persons and under 
the supervision of a clinically com

petent m
edical person. The 

responsibility for the hum
an subject m

ust alw
ays rest w

ith a 

m
edically qualified person and never rest on the subject of the 

research, even though the subject has given consent. 

16  
Every m

edical research project involving hum
an subjects 

should be preceded by careful assessm
ent of predictable risks 

and burdens in com
parison w

ith foreseeable benefits to the 
subject or to others. This does not preclude the participation 
of healthy volunteers in m

edical research. The design of all 
studies should be publicly available.

17  
Physicians should abstain from

 engaging in research pro-
jects involving hum

an subjects unless they are confident that 
the risks involved have been adequately assessed and can be 
satisfactorily m

anaged. Physicians should cease any investiga-
tion if the risks are found to outw

eigh the potential benefits or 
if there is conclusive proof of positive and beneficial results. 

18  
M

edical research involving hum
an subjects should only 

be conducted if the im
portance of the objective outw

eighs the 
inherent risks and burdens to the subject. This is especially im

-
portant w

hen the hum
an subjects are healthy volunteers. 

19  
M

edical research is only justified if there is a reasonable 
likelihood that the populations in w

hich the research is car-
ried out stand to benefit from

 the results of the research. 

20  
The subjects m

ust be volunteers and inform
ed partici-

pants in the research project.

21  
The right of research subjects to safeguard their integrity 

m
ust alw

ays be respected. Every precaution should be taken 
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to respect the privacy of the subject, the confidentiality of the 
patient's inform

ation and to m
inim

ize the im
pact of the study 

on the subject's physical and m
ental integrity and on the per-

sonality of the subject.

 
22  

In any research on hum
an beings, each potential 

subject m
ust be adequately inform

ed of the aim
s, m

ethods, 
sources of funding, any possible conflicts of interest, institu-
tional affiliations of the researcher, the anticipated benefits 
and potential risks of the study and the discom

fort it m
ay en-

tail. The subject should be inform
ed of the right to abstain 

from
 participation in the study or to w

ithdraw
 consent to par-

ticipate at any tim
e w

ithout reprisal. After ensuring that the 
subject has understood the inform

ation, the physician should 
then obtain the subject's freely-given inform

ed consent, pref-
erably in w

riting. If the consent cannot be obtained in w
riting, 

the non-w
ritten consent m

ust be form
ally docum

ented and 
w

itnessed. 

23  
W

hen obtaining inform
ed consent for the research pro-

ject the physician should be particularly cautious if the subject 
is in a dependent relationship w

ith the physician or m
ay con-

sent under duress. In that case the inform
ed consent should 

be obtained by a w
ell-inform

ed physician w
ho is not engaged 

in the investigation and w
ho is com

pletely independent of this 
relationship. 

24  
For a research subject w

ho is legally incom
petent, physi-

cally or m
entally incapable of giving consent or is a legally in-

com
petent m

inor, the investigator m
ust obtain inform

ed con-

sent from
 the legally authorized representative in accordance 

w
ith applicable law

. These groups should not be included in 
research unless the research is necessary to prom

ote the 
health of the population represented and this research cannot 
instead be perform

ed on legally com
petent persons. 

25  
W

hen a subject deem
ed legally incom

petent, such as a 
m

inor child, is able to give assent to decisions about participa-
tion in research, the investigator m

ust obtain that assent in ad-
dition to the consent of the legally authorized representative. 

26  
R

esearch on individuals from
 w

hom
 it is not possible to 

obtain consent, including proxy or advance consent, should be 
done only if the physical/m

ental condition that prevents ob-
taining inform

ed consent is a necessary characteristic of the 
research population. The specific reasons for involving re-
search subjects w

ith a condition that renders them
 unable to 

give inform
ed consent should be stated in the experim

ental 
protocol for consideration and approval of the review

 com
m

it-
tee. The protocol should state that consent to rem

ain in the re-
search should be obtained as soon as possible from

 the individ-
ual or a legally authorized surrogate.

27  
Both authors and publishers have ethical obligations. In 

publication of the results of research, the investigators are 
obliged to preserve the accuracy of the results. N

egative as 
w

ell as positive results should be published or otherw
ise pub-

licly available. Sources of funding, institutional affiliations 
and any possible conflicts of interest should be declared in the 
publication. R

eports of experim
entation not in accordance 
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w
ith the principles laid dow

n in this D
eclaration should not be 

accepted for publication. 

C  
A

D
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IN

C
IPLE
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M
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R
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SEAR
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 CO
M

BIN
ED

 W
ITH

 M
ED

ICAL CAR
E

28  
The physician m

ay com
bine m

edical research w
ith m

edi-
cal care, only to the extent that the research is justified by its 
potential prophylactic, diagnostic or therapeutic value. W

hen 
m

edical research is com
bined w

ith m
edical care, additional 

standards apply to protect the patients w
ho are research sub-

jects.

29  
The benefits, risks, burdens and effectiveness of a new

 
m

ethod should be tested against those of the best current pro-

phylactic, diagnostic, and therapeutic m
ethods. This does not 

exclude the use of placebo, or no treatm
ent, in studies w

here 
no proven prophylactic, diagnostic or therapeutic m

ethod ex-
ists. See footnote 

30  
At the conclusion of the study, every patient entered into 

the study should be assured of access to the best proven pro-
phylactic, diagnostic and therapeutic m

ethods identified by 
the study. See footnote

31  
The physician should fully inform

 the patient w
hich as-

pects of the care are related to the research. The refusal of a 
patient to participate in a study m

ust never interfere w
ith the 

patient-physician relationship.

32  
In the treatm

ent of a patient, w
here proven prophylactic, 

diagnostic and therapeutic m
ethods do not exist or have been 

ineffective, the physician, w
ith inform

ed consent from
 the pa-

tient, m
ust be free to use unproven or new

 prophylactic, diag-
nostic and therapeutic m

easures, if in the physician's judge-
m

ent it offers hope of saving life, re-establishing health or alle-
viating suffering. W

here possible, these m
easures should be 

m
ade the object of research, designed to evaluate their safety 

and efficacy. In all cases, new
 inform

ation should be recorded 
and, w

here appropriate, published. The other relevant guide-
lines of this D

eclaration should be follow
ed.

N
ote: N

ote of clarification on paragraph 29 of the 
W

M
A

 D
eclaration of H

elsinki
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The W
M

A hereby reaffirm
s its position that extrem

e care 
m

ust be taken in m
aking use of a placebo-controlled trial and 

that in general this m
ethodology should only be used in the ab-

sence 
of 

existing 
proven 

therapy. 
H

ow
ever, 

a 
placebo-

controlled trial m
ay be ethically acceptable, even if proven 

therapy is available, under the follow
ing circum

stances:

  - W
here for com

pelling and scientifically sound m
ethodologi-

cal reasons its use is necessary to determ
ine the efficacy or 

safety of a prophylactic, diagnostic or therapeutic m
ethod; or

  - W
here a prophylactic, diagnostic or therapeutic m

ethod is 
being investigated for a m

inor condition and the patients w
ho 

receive placebo w
ill not be subject to any additional risk of se-

rious or irreversible harm
.

All other provisions of the D
eclaration of H

elsinki m
ust be ad-

hered to, especially the need for appropriate ethical and scien-
tific review

.

N
ote: N

ote of clarification on paragraph 30 of the W
M

A D
ecla-

ration of H
elsinki

The W
M

A hereby reaffirm
s its position that it is necessary dur-

ing the study planning process to identify post-trial access by 
study participants to prophylactic, diagnostic and therapeutic 
procedures identified as beneficial in the study or access to 
other appropriate care. Post-trial access arrangem

ents or 
other care m

ust be described in the study protocol so the ethi-
cal review

 com
m

ittee m
ay consider such arrangem

ents during 
its review

.

The D
eclaration of H

elsinki (D
ocum

ent 17.C) is an official pol-
icy docum

ent of the W
orld M

edical Association, the global rep-
resentative body for physicians. It w

as first adopted in 1964 
(H

elsinki, Finland) and revised in 1975 (Tokyo, Japan), 1983 
(Venice, Italy), 1989 (H

ong K
ong), 1996 (Som

erset-W
est, 

South Africa) and 2000 (Edinburgh, Scotland). N
ote of clarifi-

cation on Paragraph 29 added by the W
M

A G
eneral Assem

bly, 
W

ashington 2002.

Version of 9.10.2004

Q
1. This is a statem

ent accepted by m
ost m

edi-
cal associations in the w

orld to guide ethical con-
duct of research. A

re there any articles you disagree 
w

ith?Q
2. 

H
ow

 w
ould you feel as a research sub-

ject? H
ow

 w
ould you fee as a researcher?

U
niversal D

eclaration on B
ioethics and H

um
an 

R
ights (2005)

Article 3 – H
um

an dignity and hum
an rights 

1. 
H

um
an dignity, hum

an rights and fundam
ental free-

dom
s are to be fully respected. 

2. 
The interests and w

elfare of the individual should have 
priority over the sole interest of science or society.
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This section introduces som
e of the ethical issues 

associated w
ith bird flu. Avian influenza is an 

infectious disease w
hich raises issues of public 

health, anim
al rights, quarantine and m

edical 
responsibility.

S
E

C
TIO

N
 11

Bird Flu
4.11.1 W

hat is B
ird Flu?

Bird flu is a frequent virus infection affecting w
ild birds and 

dom
esticated birds caused m

ost com
m

only by H
5N

1 virus.  
The disease is transm

itted from
 farm

 to farm
 through contam

i-
nated feed, bird cages, clothing (shoes), etc. The virus is de-
stroyed by elevated tem

perature (70°C) and it does not con-
tam

inate the poultry m
eat, so people can still eat cooked 

m
eat. Avian flu viruses do not norm

ally spread to hum
ans. 

N
evertheless, several cases of hum

an infection w
ith bird virus 

(A/H
5N

1) have occurred since 1997 am
ong poultry w

orkers.

U
p to 2005, there w

as no evidence of hum
an to hum

an trans-
m

ission of the infection. H
ow

ever, eventually the hum
an toll 

of deaths w
as m

easured in hundreds in different countries 
w

here people contracted the disease from
 birds.. In the subse-
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quent years fortunately there has not been a pandem
ic, how

-
ever, new

 viruses do em
erge and at epidem

ic tim
es there are 

large  num
bers of birds killed.

"Bird flu" is sim
ilar to "sw

ine flu," "dog flu," "horse flu," or 
"hum

an flu", and refers to an illness caused by different 
strains of influenza viruses that have adapted to a specific 
host. All know

n viruses that cause influenza in birds belong to 
the species influenza A virus. The highly pathogenic strain 
(H

5N
1) spread throughout Asia since 2003, and avian influ-

enza reached Europe in 2005, and the M
iddle East and Africa 

in 2006. Som
e cases continue and on 22 January 2012, China 

reported its second bird flu death in a m
onth follow

ing other 
fatalities in Vietnam

 and Cam
bodia.

Although m
illions of birds have becom

e infected w
ith the vi-

rus since its discovery, 306 hum
ans died from

 the H
5N

1 in 
tw

elve countries according to W
H

O
 data by February 2011 (in 

Azerbaijan, Cam
bodia, China, Egypt, Indonesia, Iraq, Laos, N

i-
geria, Pakistan, Thailand, Turkey, and Vietnam

). 

Epidem
iologists are afraid that a m

utation in the virus could 
m

ake it pass from
 hum

an to hum
an; how

ever, the current A/
H

5N
1 virus does not transm

it easily from
 hum

an to hum
an. 

The Thailand outbreak of avian flu caused m
assive econom

ic 
losses, especially am

ong poultry w
orkers. Infected birds w

ere 
culled and sacrificed. The public lost confidence w

ith the poul-
try products, thus decreasing the consum

ption of chicken 
products. This also elicited a ban from

 im
porting countries. 

There w
ere, how

ever, factors w
hich aggravated the spread of 

the virus, including bird m
igration, cool tem

perature (in-
creases virus survival) and festivals.

The usual hum
an influenza vaccine protects against the cur-

rent seasonal influenza strains. W
hen a new

 vaccine em
erges, 

there is no vaccine to protect against the new
 virus. According 

to the pharm
aceutical firm

s, four to six m
onths from

 the start 
of pandem

ic outbreak w
ould be required to produce sufficient 

quantities of new
 vaccine.  

U
niversal D

eclaration on B
ioethics and H

um
an 

R
ights (2005)

Article 13 – Solidarity and cooperation
Solidarity am

ong hum
an beings and international cooperation 

tow
ards that end are to be encouraged.
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The anti viral drugs such as TAM
IFLU

 (O
seltam

ivir) can help 
curb the sym

ptom
s as w

ell as the developm
ent of the disease, 

and m
ay help prevent it spreading. The usual seasonal vaccine 

against the current flu virus strains, w
hich, w

hile not protect-
ing from

 avian flu, should be adm
inistered in order to enable, 

in case of contraction of flu, better narrow
ing dow

n of the diag-
nosis.

4.11.2. Precautions

The follow
ing precautions to avoid being contam

inated by the 
avian virus should be applied:

• Avoiding direct contact w
ith birds and poultry or their excre-

tions (industrial farm
s, m

arkets etc.)

• M
aking sure that the air conditioning of buildings is regu-

larly serviced;

• W
ashing hands regularly in particular before handling food;

• Covering one’s m
outh w

hen coughing and sneezing;

•W
earing a m

ask w
hen presenting flu sym

ptom
s or w

hen 
there is a risk of contact w

ith som
eone w

ho m
ight be in-

fected.

•
Influenza pandem

ic is a global outbreak that occurs w
hen a 

new
 influenza virus appears in the hum

an population. In 
case a pandem

ic starts it is best to stay hom
e for som

e w
eeks 

and avoid contact w
ith others. There is also predicted to be 

social unrest and panic in those tim
es, w

hich m
ay kill and 

injure as m
any people as the disease itself. The W

orld 
H

ealth O
rganization (W

.H
.O

.) has regular updates and infor-
m

ation.

Q
1. 

W
here has the closest case of hum

an 
avian influenza to you been?
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There have been m
any rum

ours spread on w
hether m

i-
gratory birds spread disease. H

ow
ever, m

any such ru-
m

ours are not true, and som
e are endangered species.

 G
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Q
2. H

ow
 m

any cases have there been of hum
an 

deaths? W
hat is the m

ortality rate?

Q
3. 

H
ow

 m
any people does hum

an influ-
enza kill every year?

4.11.3. Industry and Funding Issues

H
ealthcare business generates a lot of profit for com

panies. 
The sam

e is true of the vaccine and drug m
arkets associated 

w
ith fears of avian influenza. There w

ere allegations of corrup-
tion placed against the m

edical industry associated w
ith the 

stockpiling of drugs to counter influenza, and production of 
vaccines. 

 Although people considered w
hether this w

as a 
w

aste of funds, w
e can be grateful that bird flu has not becom

e 
a global pandem

ic w
ith m

any deaths. 

The 1918 Spanish flu pandem
ic killed 50 m

illion people and 
sickened hundreds of m

illions all around the w
orld. It w

as 
caused by H

1N
1 virus subtype. The loss of this m

any people in 
the population caused upheaval and psychological dam

age to 
m

any people, and is one of the reasons for caution regarding 
future cases.

4.11.4. Six phases of a pandem
ic

The W
H

O
 has a six-phase approach for easy incorporation of 

new
 recom

m
endations and approaches into existing national 

preparedness and response plans. Phases 1–3 correlate w
ith 

preparedness, including capacity developm
ent and response 

planning activities, w
hile phases 4–6 clearly signal the need 

for response and m
itigation efforts. Furtherm

ore, periods af-
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Structure of the influenza viron. This is a generic structure 
of influenza strains. The hem

agglutinin (H
A) and neu-

ram
inidase (N

A) proteins are show
n on the surface of the 

particle. The viral R
N

As that m
ake up the genom

e are 
show

n as red coils inside the particle and bound to R
ibonu-

clear Proteins (R
N

Ps).



ter the first pandem
ic w

ave are elaborated to facilitate post 
pandem

ic recovery activities. The phases are defined below
.

Influenza viruses circulate continuously am
ong anim

als, and 
in P

hase 1 no viruses circulating am
ong anim

als have been 
reported to cause infections in hum

ans.

In P
hase 2 an anim

al influenza virus circulating am
ong do-

m
esticated or w

ild anim
als is know

n to have caused infection 
in hum

ans, and is therefore considered a potential pandem
ic 

threat.

In P
hase 3, an anim

al or hum
an-anim

al influenza reassor-
tant virus has caused sporadic cases or sm

all clusters of dis-
ease in people, but has not resulted in hum

an-to-hum
an 

transm
ission 

sufficient 
to 

sustain 
com

m
unity-level 

out-
breaks. Lim

ited hum
an-to-hum

an transm
ission m

ay occur 
under som

e circum
stances, for exam

ple, w
hen there is close 

contact betw
een an infected person and an unprotected care-

giver. H
ow

ever, lim
ited transm

ission under such restricted 
circum

stances does not indicate that the virus has gained the 
level of transm

issibility am
ong hum

ans necessary to cause a 
pandem

ic.

P
hase 4 is characterized by verified hum

an-to-hum
an trans-

m
ission of an anim

al or hum
an-anim

al influenza reassor-
tant virus able to cause "com

m
unity-level outbreaks". The 

ability to cause sustained disease outbreaks in a com
m

unity 
m

arks a significant upw
ards shift in the risk for a pandem

ic. 
Any country that suspects or has verified such an event 
should urgently consult w

ith the W
H

O
 so that the situation 

can be jointly assessed and a decision m
ade by the affected 

country if im
plem

entation of a rapid pandem
ic containm

ent 
operation is w

arranted. Phase 4 indicates a significant in-
crease in risk of a pandem

ic but does not necessarily m
ean 

that a pandem
ic is a foregone conclusion.

P
hase 5 is characterized by hum

an-to-hum
an spread of the 

virus into at least tw
o countries in one W

H
O

 region. W
hile 

m
ost countries w

ill not be affected at this stage, the declara-
tion of Phase 5 is a strong signal that a pandem

ic is im
m

i-
nent and that the tim

e to finalize the organization, com
m

uni-
cation, and im

plem
entation of the planned m

itigation m
eas-

ures is short.

P
hase 6, the pandem

ic phase, is characterized by com
m

u-
nity level outbreaks in at least one other country in a differ-
ent W

H
O

 region in addition to the criteria defined in Phase 5. 
D

esignation of this phase w
ill indicate that a global pan-

dem
ic is under w

ay.

D
uring the post-peak period, pandem

ic disease levels in m
ost 

countries w
ith adequate surveillance w

ill have dropped be-
low

 peak observed levels. The post-peak period signifies that 
pandem

ic activity appears to be decreasing; how
ever, it is 

uncertain if additional w
aves w

ill occur and countries w
ill 

need to be prepared for a second w
ave.

279



SE
C

TIO
N

 O
B

JE
C

TIV
E

S

V
accin

es 
represen

t 
on

e 
of 

th
e 

greatest 
breakthroughs in m

odern m
edical science, and can 

be said to have saved m
ore lives than any other 

single 
health 

intervention 
in 

hum
an 

history. 
Although vaccines are generally very safe and 
effective they have alw

ays courted controversy. As 
w

e enter the 21st century, vaccine developm
ent 

and use is becom
ing ever m

ore im
portant in 

hum
an health, and these controversies can be seen 

to equally w
idening and deepening, not least w

ith 
regard ethics.

This section aim
s to introduce:

1.
H

ow
 vaccines w

ork.

2.
The challenges and ethics of vaccine 
developm

ent.

3.
Vaccines and N

eglected Tropical D
isease 

(N
TD

’s)

S
E

C
TIO

N
 12

Vaccines and Ethics
4.10.1 A

n Introduction to V
accines

Since the discovery of the first vaccines in the late 18th cen-
tury by D

r. Edw
ard Jenner, vaccination has becom

e a very im
-

portant part of m
odern m

edicine. Follow
ing D

r. Jenner’s 
breakthrough vaccines have severely reduced the im

pact of 
certain diseases such as m

easles and pertussis, w
hile in som

e 
cases they have com

pletely eradicated hum
an disease like 

sm
allpox. Vaccines are a type of m

edication that w
orks by pre-

preparing a persons body to fight disease. There are m
any dif-

ferent types of vaccine; how
ever they all w

ork on the sam
e ba-

sic principle. By exposing a person’s body to a w
eakened or 

dead version of the disease, this is sufficient for the body’s im
-

m
une system

 to recognize and respond to the real disease at a 
future tim

e. Figure 1 dem
onstrates the effect of vaccines.
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The difference in fighting infection by a disease is highlighted 
in Figure 1. The first tim

e a person is exposed (w
hether 

through vaccination or real disease), the prim
ary response 

from
 your body is slow

 and less effective as com
pared to the 

second tim
e a person is exposed to the disease. In the secon-

dary response the body’s defence’s are already prepared and 
are able to m

ount a m
uch m

ore rapid and effective response, 
elim

inating the disease before the person becom
es sick. This 

is referred to as im
m

unity, and the process w
hich leads to im

-
m

unity through vaccination is called im
m

unization.

4.10.2 The risk of vaccines

 
Every vaccine carries a risk of unw

anted side-effects, 
how

ever, in m
ost cases these risks are extrem

ely low
. Typical 

side-effects that could be experienced include a sore arm
/

redness/sw
elling w

here the vaccine w
as injected. These sym

p-
tom

s are m
ild and if they happen, w

ill norm
ally disappear 

w
ithin a couple of days. Less likely are effects such as fatigue 

and m
ild headaches, though again these w

ill usually go w
ithin 

days. The m
ost serious side-effect of vaccination can include 

severe allergic reaction and inflam
m

ation of the brain, how
-

ever it m
ust be noted that these reactions are extrem

ely rare. 
For instance in the case of the hepatitis vaccine, severe aller-
gic reaction is approxim

ately 1 in 1.1 m
illion. W

hile m
any peo-

ple m
ay be afraid of these side-effects, it is w

orth rem
em

ber-
ing that you are also taking a risk in N

O
T being vaccinated, 

that you m
ay catch the disease. In the U

SA for exam
ple, be-

fore vaccination, there w
as an outbreak of the disease R

ubella 
(G

erm
an m

easles) resulting in over 20,000 children being 

born w
ith severe disabilities including deafness, blindness and 

m
ental retardation. H

ow
ever since the rubella vaccine began 

being used in 1987, only 6 cases of rubella-affected children 
had been reported in the U

S up until 2000. Therefore it is im
-

portant to carefully consider the risks of vaccines versus the 
risk of rem

aining unvaccinated.

!

Figure 2: Im
pact of rubella vaccination in U

SA

Q
1. D

o you rem
em

ber receiving a vaccination 
before, and if you did, did you feel sick/sore after-
w

ards (sore arm
, headache…

.)?

Q
2. D

o you think the benefits of vaccination out-
w

eigh the risks?
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4.10.3 M
andatory V

accination and H
erd Im

m
unity

In m
any countries all over the w

orld, it is m
andatory to re-

ceive vaccinations, although the specific vaccines, or sched-
ules, are different depending on the country. This m

andatory 
vaccination usually occurs w

ith children from
 being born right 

up to w
hen attending school. Besides the benefits that vaccina-

tions have for each individual in fighting disease, there is also 
another reason term

ed the “herd effect”. The “herd” effect oc-
curs w

hen a high proportion of a population receives a vaccine 
against a particular disease, resulting in protecting those peo-
ple w

ho did N
O

T receive the vaccine. This happens due to the 
decreased incidence of the disease in the population, and the 
exact num

bers needed to produce the “herd” effect can be 
m

athem
atically derived. For exam

ple it has been show
n that 

w
hen 50-60%

 of a population has been vaccinated against 
diphtheria, the chance of a diphtheria outbreak is alm

ost nil. 
This raises an ethical issue for vaccination, should those w

ho 
have decided N

O
T to get vaccinated benefit from

 those w
ho 

H
AVE been vaccinated? Also, those w

ho have not been vacci-
nated serve as a reservoir for the disease to continue to exist. 
M

andatory vaccination rem
oves som

ew
hat of personal free-

dom
. H

ow
ever on the other hand, w

hat about each persons re-
sponsibility to society, the greater good?

Q
3. If you had a choice to receive a vaccine, 

w
ould you be thinking of the benefits m

ore for your-
self or for others in your com

m
unity?

Q
4. If you received a vaccine, but then becam

e 
sick because other people did N

O
T vaccinate them

-
selves, how

 w
ould you feel (angry, sad etc)?

A
ctivity 1. C

ard G
am

e

W
ith 10 people playing, lets pretend that there 

is a new
 vaccine being given at your school. You 

can choose w
hether you w

ant to receive the vac-
cination or not. Every person is given a card w

ith “vaccinated” 
w

ritten on one side, and “not vaccinated” w
ritten on the other 

side of the card. Each person decides secretly w
hether they 

w
ant to be vaccinated or not. After 2 m

inutes, everyone re-
veals their card choice, and the results are counted.

Conditions:  
The vaccine has a 1%

 risk of a bad reaction for 
w

hoever receives it

 
 

There m
ust be at least 7 people w

ho chose to be vac-
cinated in order to have   

herd im
m

unity, but less than 7 
people m

eans everyone is still at risk of   
 

catch
in

g 
the disease w

hether they vaccinated or not

 
 

R
epeat the gam

e w
ith different levels of risk, eg: 5%

 
risk, 10%

 risk, 20%
 risk
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4.10.4 The C
hallenges and E

thics of V
accine D

evelop-
m

ent

 
The vaccine industry has changed dram

atically over the 
last 30 or 40 years. W

hereas there w
ould have been as m

any 
as 20 different vaccine com

panies involved in research and de-
velopm

ent 30 years ago, w
e have now

 reached a point w
here 

perhaps only 2 or 3 pharm
aceutical giants control the indus-

try. There have been m
any reasons for these pharm

aceutical 
com

panies to have dropped out of the vaccine industry:

• 
It is expensive to m

ake a new
 vaccine, about U

SD
500 m

il-
lion to U

SD
1 billion

• 
N

ew
 vaccines take a long tim

e to m
ake, up to 15 years

• 
They generate only sm

all profits

• 
It is difficult to predict w

hen they are needed

• 
They have to pass very high safety standards

• 
Com

panies are afraid of being sued due to potential side-
effects.

Q
5. D

o you think it is right that private com
panies have such 

pow
er over w

hich vaccines should be m
ade and not m

ade?

Q
6. D

o you think that governm
ents should “force” com

panies 
to create vaccines? W

hat could be the pro’s and con’s of this 
strategy?

4.10.5 
V

accines 
and 

N
eglected 

Tropical 
D

isease’s 
(N

TD
’s)

 
All of the factors above place a huge constraint on the de-

velopm
ent of new

 vaccines even in the developed w
orld. O

f 
course w

hen one translates these factors to the developing 
w

orld, they becom
e near-im

possibilities to overcom
e. W

hile 
m

any diseases such as m
easles and pertussis are com

m
on in 

developed countries, there are also m
any other different dis-

eases that challenge the developing w
orld like leishm

aniasis 
and trypanosom

iasis. The issue becom
es one of econom

ics, a 
lack of financial incentive. H

ence the term
 “neglected” dis-

ease. The neglected tropical diseases (N
TD

’s) are m
ade up of a 

group of 13 diseases that affect the poorest countries in the 
w

orld, and they are often referred to as the “poverty diseases”. 
W

hile m
uch attention is spent on H

IV and AID
S, M

alaria and 
Tuberculosis (know

n as “the big 3”), the N
TD

’s are also hugely 
im

portant contributors to health and econom
ic developm

ent 
for these countries. It is very possible for new

 vaccines to be 
created to com

bat the N
TD

’s. At present there are 3 potential 
vaccines in developm

ent, but that still leaves 10 diseases left 
unchallenged. D

espite affecting over 1 billion people, the 
N

TD
’s rem

ain a low
 priority for vaccine research.
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Figure 3: This show
s the num

ber of years lost to disability and 
death resulting from

 the 13 N
TD

’s as com
pared to other lead-

ing causes.

Figure 4: G
lobal D

istribution of N
TD

’s

Q
7. If a pharm

aceutical com
pany barely turns 

a profit in the w
est, w

hy should it develop a vaccine 
for a disease that affects a region of the w

orld that 
cannot pay at all?

Q
8. D

o you live in a country affected by an 
N

TD
? H

ow
 do you feel about the lack of research 

into N
TD

 vaccines?
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M
any persons in the w

orld do not have adequate 
access to health services and m

edicine. M
edicine 

has evolved over hum
an history in every culture, 

and there are various form
s of m

edicine. This 
section 

introduces 
som

e 
of 

the 
ethical 

issues 
associated w

ith the choices m
ade in the use of 

m
edicines in health care system

s. It w
ould be 

interesting to see how
 m

any students and fam
ilies 

use traditional m
edicines.

This section aim
s to:

1.
Explain 

the 
differences 

betw
een 

traditional 
and m

odern m
edicines.

2.
To exam

ine w
hether traditional m

edicines can 
help increase the proportion of persons w

ith 
access to m

edicine.

S
E

C
TIO

N
 13

Indigenous M
edicines and Access 

to H
ealth

4.12.1. D
efinitions

Indigenous peoples m
aintain cultural and social identities and 

social, econom
ic, cultural, and political institutions separate 

from
 m

ainstream
 or dom

inant societies and cultures and have 
unique ties to traditional habitats and ancestral territories and 
natural resources in this environm

ent. In m
any cases, indige-

nous peoples live in separated com
m

unities or ethnic group-
ings (Asian D

evelopm
ent Bank). H

ow
ever, all people are in-

digenous to som
ew

here in the w
orld.
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Indigenous persons live in alm
ost every country, and 

have through m
illennia learnt about natural rem

e-
dies.

G
allery: Indigenous peoples



Traditional m
edicine is, according to the definition given by 

the W
orld H

ealth O
rganization (W

H
O

), “know
ledge based on 

the theories, beliefs, and experiences indigenous to different 
cultures either codified in w

riting or transm
itted orally and 

used in m
aintenance of health as w

ell as the prevention, diag-
nosis, im

provem
ent, or treatm

ent of physical and m
ental ill-

ness”. Traditional m
edicine includes diverse health practices 

and approaches, incorporating plants, anim
als, and/or m

in-
eral based rem

edies, spiritual therapies, m
anual techniques, 

and exercises applied singularly or in com
bination. Tradi-

tional m
edicine is part of the core of all cultures, since the 

daw
n of hum

ankind.

M
odern m

edicine also called 'allopathy,' 'w
estern m

edicine,' 
'conventional m

edicine,' 'm
ainstream

 m
edicine,' 'orthodox 

m
edicine,' or 'cosm

opolitan m
edicine' has a history of several 

hundred years, since the advent of biological sciences. Last 
century has brought m

any achievem
ents in m

edicine, espe-
cially w

ith regard to control of certain infectious diseases, de-
velopm

ents in im
m

unology leading to organ transplantations, 
and m

ost recently the progress in decoding the hum
an 

genom
e. 

Q
1. 

H
ave you ever experienced treatm

ents 
delivered by som

eone from
 the com

m
unity, w

ithout 
particular training in m

odern m
edicine? W

hat do 
you think about such m

ethods?

U
niversal D

eclaration on B
ioethics and H

um
an 

R
ights (2005)

Article 12 – R
espect for cultural diversity and pluralism

The im
portance of cultural diversity and pluralism

 should be 
given due regard. H

ow
ever, such considerations are not to be 

invoked to infringe upon hum
an dignity, hum

an rights and 
fundam

ental freedom
s, nor upon the principles set out in this 

D
eclaration, nor to lim

it their scope.

4.12.2. A
ccess to health care

There are m
any people w

ho do not have access to m
edicine 

and health care, even in the econom
ically richest countries of 

the w
orld. Cultural beliefs and the high cost of m

odern phar-
m

aceuticals are also barriers to access to w
estern m

edicine. 
The W

H
O

 acknow
ledges that 80%

 of the population, espe-
cially in the rural areas of Asia, Africa and Latin Am

erica, re-
lies prim

arily on traditional healers for their health needs. 

Statistics show
 that in Europe, N

orth Am
erica and other indus-

trialized regions, over 50%
 of the population have used (CAM

) 
at least once and em

pirical evidence proves that traditional 
m

edicines are the only source of health care for 80%
 of the 

people in the developing countries. H
ow

ever, these m
ethods 

are largely not recognized by the form
al health care system

s 
and usually subordinate to m

ainstream
 m

edicine. O
nly few

 
countries, like China, K

orea, Vietnam
, have a fully integrated 

system
, w

here both m
edicines are used “like the tw

o w
ings of 

a bird”.
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In m
ost developing countries, traditional healers by far out-

num
ber the allopathic practitioners. For exam

ple, in U
ganda 

there is at least one traditional healer for about 300 people as 
com

pared to one W
estern-trained m

edical practitioner for 
every 10,000 people in urban areas and 50,000 people in ru-
ral areas, respectively. 

Traditional Chinese m
edicine, acupuncture and m

oxibustion, 
m

eridian therapy, Ayurveda, yoga, Siddha and U
nani m

edi-
cine are form

alized diagnostic and therapeutic system
s w

ith a 
history of m

illennia, recognized m
ainly in their countries of 

origin and elsew
here. O

ther therapies, such as hom
eopathy, 

reflexology, arom
atherapy, osteopathy, Bach Flow

er healing, 
naturopathy (and iridology), hypnosis, m

edical astrology, pen-
dulum

 diagnosis, colour therapy, m
ay be relatively new

 but 
their principles are founded in law

s of nature and extensive 
clinical experience of dedicated observers. 

In palliative m
edicine, obstetrics, and neonatology, they find 

also w
ide acceptance. Therefore they are alternative or com

ple-
m

entary (CAM
) to m

ainstream
 w

estern m
edicine. In the U

K
, 

CAM
 practitioners currently outnum

ber general practitioners 
by 40,000 to 36,000. Alternative health care m

odalities in-
clude reflexology, m

assage, acupressure, chiropractics, nutri-
tional therapy, and other sim

ilar m
ethods.

Q
2. M

any 
traditional 

m
edicines 

of 
vegetable 

and anim
al origin are harvested from

 nature, often 
from

 endangered species. H
ow

 do you think sustain-

able use of natural 
products can be in-
sured? 

If 
pharm

a-
ceutical com

panies 
produce new

 drugs 
b

a
se

d 
o

n 
tr

a
d

i-
tion

a
l 

kn
ow

led
ge 

a
n

d
/or 

resou
rces 

co
m

in
g 

fro
m

 
in-

digenous peoples, how
 should these be rew

arded? 

Q
3. Should the costs of non-conventional m

ethods 
be covered by health insurance? W

hat about coun-
tries w

here coverage is lim
ited or not existing?

Q
4. W

hat should be done to close the gap of suspi-
cion betw

een traditional healers and m
odern m

edi-
cine practitioners? 

4.12.3. 
H

olistic 
ap-

proach to health

A holistic approach to 
health care is very im

-
portant 

to 
look 

after 
the health of each per-
son, 

fam
ily 

and 
com

-
m

unity, 
w

hich 
w

ill 
help avoid people get-
ting 

sick. 
Traditional 

health 
system

s 
take 
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into account physical, m
ental, spiritual, social and ecological 

dim
ensions of w

ell-being, fundam
entally trying to restore the 

balance, w
hich by being disturbed is causing the disease. 

Treatm
ents are designed not only to address the sym

ptom
s 

but to restore the state of equilibrium
 w

ithin oneself and the 
environm

ent. 

Traditional m
edicine is based on the principle that each indi-

vidual has his/her ow
n constitution and social circum

stances, 
w

hich result in different reactions to the causes of disease. D
if-

ferent people m
ay receive different treatm

ents even if, accord-
ing to m

odern m
edicine, they suffer from

 the sam
e illness. 

This “holistic” approach of the patient as a unity of m
ind, 

body and spirit is one of the reasons traditional m
edicines are 

getting increasingly popular in developed countries as w
ell, in 

spite of the relatively w
ell established conventional health 

care system
s. 

Q
5. 

If you or som
eone near to you gets sick, 

w
ould you prefer the new

est m
edicine, w

hich m
aybe 

still experim
ental, or som

e therapy w
hich has been 

proven effective for generations?

4.12.4. Safety and efficacy

These therapies are perceived to be m
ore natural and less 

risky com
pared to m

odern m
edicine, though the safety of all 

m
edicines needs to be exam

ined scientifically. They also em
-

phasize the preventive aspect of m
edicine, the personal re-

sponsibility in m
aintenance one’s health. 

Indigenous and traditional m
edicines, based on the concepts 

of individualization and having often strong spiritual linkages, 
are m

ore difficult to investigate from
 a laboratory point of 

view
. For exam

ple, plants are usually adm
inistered in certain 

com
binations, w

ith specific rituals, w
hich vary from

 person to 
person. Therefore, the classical instrum

ent of drug validation, 
the random

ized clinical studies, w
here all patients in a group 

suffering from
 sim

ilar sym
ptom

s are treated w
ith the sam

e 
drug, or a placebo, is not relevant. 

R
esearch by pharm

aceutical com
panies and universities is be-

ing conducted to find out the active principles in m
edicinal 

plants, based on the traditional know
ledge collected from

 in-
digenous peoples. There is hope that this inform

ation w
ill lead 

to cures for w
ide-spread diseases like cancer, diabetes, etc. 

Q
6. H

ow
 should traditional m

edicines and heal-
ing m

ethods be tested for safety and efficacy, in or-
der to secure the approval of the scientific com

m
u-

nity?

Q
7. 

A
re environm

ental aspects taken into 
consideration w

hen using natural m
edicines?
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R
eproduction

The future of hum
ankind lies w

ith children and 
youth. There are m

any ethical debates relating to 
reproduction. The sections discuss assisted repro-
ductive technology, sex selection, cloning, and 
other topics.
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Som
e youth are just considering about their fertil-

ity and others w
ill not yet be considering w

hether 
to have children. O

ur lifestyle now
 affects our fu-

ture health and fertility. There are som
e lifestyle 

choices everyone can m
ake. To achieve the goal of 

having a healthy child it helps for parents to learn 
as m

uch as possible about the biology of fertility, 
pregnancy and childbirth and about the factors 
that prom

ote or com
prom

ise fertility and reproduc-
tive health of the m

other and her fetus. This sec-
tion aim

s to:

1.
C

on
sid

er 
th

e 
in

flu
en

ces 
of 

lifestyle, 
environm

ent 
and 

social 
developm

ent 
on 

personal 
em

pow
erm

ent 
and 

reproductive 
health.

2.
D

iscuss 
the 

divide 
betw

een 
fertility 

and 
infertility, and com

m
on causes of infertility.

S
E

C
TIO

N
 1

Lifestyle and Fertility

5.1.1. R
eproduction and Fertility

The capability to bear healthy children depends on our genes, 
the conditions under w

hich w
e live and the w

ays in w
hich w

e 
behave. M

any environm
ental and behavioral factors, includ-

ing nutrition, exercise, poverty and drug abuse, contribute to 
ill health and poor fertility. Therefore fertility m

ay be a good 
indicator of an individual’s overall health status in certain cir-
cum

stances. 

About 15%
 of couples in developed countries are involuntarily 

infertile, w
ith a m

uch higher percentage in developing coun-
tries (30-40%

 of w
om

en in parts of tropical Africa). The m
ain 

causes of infertility in developing countries are sexually trans-
m

itted diseases (principally gonorrhea and chlam
ydia) and re-

peated pregnancies coupled w
ith poor hygiene at the tim

e of 
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childbirth, abortion or m
iscarriage causing secondary infertil-

ity. 

Pregnancy is the best w
ay to judge a couple’s fertility. A couple 

is considered infertile if no conception has been achieved after 
12 m

onths or m
ore of unprotected sex of average frequency. 

Fertility problem
s are equally likely to be caused by a disorder 

on the m
an’s side or on the w

om
an’s side. O

ccasionally there 
is a problem

 on both sides, and in about 25%
 of cases the 

cause cannot be identified. 

U
nexplained infertility characterizes childless couples w

here a 
thorough exam

ination of both partners fails to reveal a spe-
cific cause of infertility. By their m

id-thirties about one in four 
couples is infertile. The decline in fertility has several causes 
including 

m
ore 

frequent 
failure 

of 
ovulation, 

decreasing 
sperm

 counts and sperm
 quality, and an increased likelihood 

of spontaneous abortion early in pregnancy.

A w
om

an’s m
enstrual cycles m

ay becom
e irregular in her 

early or m
id-forties. This is the onset of the clim

acteric - the 
period of transition from

 fertility to infertility – and m
ay last 

as long as 10 years. The final term
ination of m

enstrual cycles, 
or m

enopause, occurs at an average age of 50-52. A healthy 
postm

enopausal w
om

an can becom
e pregnant w

ith the aid of 
reproductive technology; donated oocytes can be fertilized in 
vitro and the em

bryo transferred to her w
om

b or uterus. The 
pregnancy m

ust be supported w
ith horm

one treatm
ents.

Q
1. 

D
o 

you 
w

ant to have chil-
d

r
e

n
? 

H
o

w
 

m
any?

5.1.2 Fertility D
e-

clines w
ith A

ge

Fem
ale infertility is 

norm
ally age depend-

ent 
and 

increases 
from

 30 years of age 
to 

the 
m

enopause; 
w

hile 
age-related 

rise in m
ale infertil-

ity is m
ore gradual. 

C
hildren 

w
ho 

are 
born 

to 
older 

par-
ents, especially older 
m

others, also stand 
a greater risk of having chrom

osom
al abnorm

alities. O
ne of 

these is D
ow

ns’s syndrom
e, caused by an extra copy of chro-

m
osom

e 21. Chrom
osom

al abnorm
alities increase w

ith m
ater-

nal age because the m
other’s oocytes, or eggs, rem

ain ‘frozen’ 
in their first m

eiotic division from
 early in her fetal life.  

Increasing paternal age also raises the chances that a child 
w

ill have certain m
edical problem

s. G
enetic anom

alies in a 
m

an’s sperm
 also increase over his lifetim

e because the sperm
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precursor 
cell 

stocks 
(im

m
ature 

sperm
atogonia) 

are 
con-

stantly dividing to produce new
 sperm

. Thus, an older m
an’s 

sperm
 are the product of a greater total num

ber of cell divi-
sions, and each round of D

N
A replication carries a chance of 

introducing a harm
ful m

utation. 

O
f pregnancies that proceed far enough to be detected clini-

cally, about 15-20%
 are subsequently lost by spontaneous 

abortion or m
iscarriage, usually during the first three m

onths 
or trim

ester. The m
ajority of all spontaneously aborted em

-
bryos and fetuses have chrom

osom
al abnorm

alities. This con-
trasts m

arkedly w
ith a 5%

 chrom
osom

e abnorm
ality rate 

found in stillbirths, clearly illustrating the natural in utero se-
lection processes that elim

inate 95%
 of chrom

osom
al dam

-
aged conceptions.

!

5.1.3 M
any C

onceptuses D
o N

ot Survive

M
ore than half of all hum

an conceptuses are genetically abnor-
m

al and have little or no chance of giving rise to a baby. It is 
generally recognized that hum

an fecundity rate (= the prob-
ability of achieving a clinical recognized pregnancy w

ithin any 
given m

enstrual cycle) is about 25%
 and high levels of fertiliza-

tion failures or early developm
ental death, are the norm

 at 
conception. M

ost abnorm
al conceptuses are lost at very early 

stages, failing to im
plant or im

planting so briefly before they 
die so that m

enstruation proceeds regularly and the m
other is 

never aw
are of their existence. 

In som
e cases, environm

ental factors such as alcohol con-
sum

ption, general anesthesia, or X
-ray exposure around the 

tim
e of ovulation or fertilization m

ay trigger chrom
osom

al ab-
norm

alities. Spontaneous abortion is one of nature’s w
ay to 

counter negative environm
ental factors. 

The causes of m
ost hum

an congenital anom
alies at birth are 

unknow
n because the m

ajority of com
m

on disorders, such as 
heart disease, diabetes and cancer, are caused by a com

bina-
tion of genetic and environm

ental factors. If there are m
any 

factors w
e say that the cause is m

ultifactorial in origin (Figure 
1). R

eproductive health depends upon the sm
ooth succession 

of physical, physiological, behavioral, intellectual, em
otional 

and spiritual change through w
hich each individual passes 

from
 conception to death.
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5.1.4. M
axim

izing H
ealth and Fertility 

W
hen reproduction is considered a privilege, not a right, the 

chances of a good outcom
e is elevated significantly. This sec-

tion describes som
e of the factors that affect fertility. Think 

about w
hat you can do.

(i) N
utrition and R

eproduction

Food restriction and abnorm
al eating behavior (as in obesity 

and anorexia nervosa) low
er norm

al fertility levels. G
ood nu-

trition is also vital during pregnancy. U
nderw

eight w
om

en 
risk producing an underw

eight child w
ho w

ill be m
ore likely 

to suffer a variety of m
edical problem

s. Being either under-
w

eight or overw
eight increases the likelihood of prem

ature 
birth, w

hich is bad for both m
other and baby. Besides enough 

calories, a pregnant w
om

an needs to consum
e adequate 

am
ounts of other nutrients, especially protein, calcium

, iron, 
vitam

in A and folic acid (folate). 

W
om

en w
ho are overw

eight face an additional increased risk 
of certain serious disorders during pregnancy including diabe-
tes and hypertension. U

nder norm
al conditions the fetus is 

adept at taking these nutrients from
 its m

other and does not 
usually suffer any deficiency, but the m

other m
ay do so.

(ii) Exercise and R
eproduction

There is a positive correlation betw
een exercise, im

proved fit-
ness and enhanced sexuality and bearing a healthy child. Tra-
ditionally, pregnant w

om
en w

ere thought of as fragile crea-
tures w

ho needed to avoid exercise. It’s now
 clear that, except 

in the case of certain problem
 pregnancies, exercise has a posi-

tive value in m
aintaining the w

om
an’s health and sense of 

w
ellbeing. Therefore pregnant w

om
en should engage in m

od-
erate, low

-im
pact form

s of exercise, such as brisk w
alking and 

sw
im

m
ing, but should avoid exercises that significantly raise 

the body tem
perature. That’s because high m

aternal tem
pera-

tures m
ay increase the likelihood of fetal abnorm

alities and 
m

ay also cause dehydration, w
hich can overstress the m

other 
and her fetus. 

As w
ell as consum

ing the right foods and m
aintaining physi-

cal fitness, a couple w
ishing to m

ake a baby has to avoid a 
num

ber of agents that can harm
 the fetus. Alcohol and to-

bacco heads this list. Fetal Alcohol Syndrom
e (FAS) has a spe-

cific cluster of sym
ptom

s. It is not clear w
hether m

oderate 
drinking, like one or tw

o drinks per day, is harm
ful but sev-

eral studies have reported that tw
o drinks a day does have ill 

effects, including reduced intelligence, on genetically vulner-
able fetuses. The average IQ

 of the FAS children is about 70 
w

ith the severity of intellectual disability being related to the 
degree of alcohol exposure in utero.

 (iii) Substance Abuse and R
eproduction
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H
eavy alcohol consum

ption during fertilization and preg-
nancy increases the likelihood of birth defects and infant 
death. D

rinking w
hilst pregnant is also associated w

ith Fetal 
Alcohol Syndrom

e (FAS). FAS children have characteristic fa-
cial appearance and other physical anom

alies, are intellectu-
ally disabled and m

ay have behavioral problem
s such as 

attention-deficit hyperactivity disorder (AD
H

D
). Since no safe 

level of alcohol intake has been established, w
om

en should ab-
stain com

pletely from
 drinking w

hilst attem
pting to conceive 

as w
ell as during pregnancy. 

O
ne of the m

ost harm
ful practices a couple can engage in 

w
hilst planning to becom

e pregnant and during pregnancy is 
sm

oking. It is testim
ony to the addictive pow

er of tobacco 
that, even though its ill effects on fetal health are w

idely 
know

n, only about 20%
 of fem

ale sm
okers in the U

S actually 
quit during pregnancy.

Sm
oking by either the father or m

other increases the likeli-
hood of spontaneous abortion, prem

ature birth, low
 birth 

w
eight, 

congenital 
m

alform
ations 

and 
childhood 

cancer. 
Sm

oking's ill effects continue after a child is born w
here 25-

40%
 of all cases of sudden infant death syndrom

e can be at-
tributed to the m

other’s sm
oking during pregnancy, and ba-

bies w
hose m

others sm
oke during pregnancy have a 59%

 
higher chance of dying during infancy than those born to non-
sm

okers. 

Fetal exposure to addictive drugs such as cocaine, heroin and 
nicotine cause the baby to be born in an addicted state, as w

ell 

as having the other harm
ful effects listed above. Lifestyle of 

both m
other and father influences the health of the reproduc-

tive cells (sperm
 and eggs or gam

etes) and the baby.

D
rugs 

such 
as 

nicotine, 
alcohol, 

cer-
tain 

recrea-
tional 

drugs 
and narcotics 
in

clu
d

in
g 

m
ariju

an
a, 

cocaine, 
her-

oin 
and 

am
-

phetam
ines, 

tr
a

n
s

m
it 

their 
effects 

by increasing 
th

e 
fre-

quency of ab-
norm

al sperm
, and reducing sperm

 num
ber, m

otility and fer-
tilization ability. Self-induced infertility in fathers is a m

ajor 
concern not least because it increases the dem

and for assisted 
reproductive technology and associated risks.

Q
5. D

o alcohol and tobacco have w
arnings for 

pregnancy w
ritten on them

? W
hat do the w

arnings 
say? D

o you think people should sm
oke?
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(iv) O
ther causes of m

ale infertility and the environm
ent

There are m
any possible causes for insufficient or defective 

sperm
. O

verheating of the testes by prolonged strenuous exer-
cise or w

earing too-tight clothing can also cause a transient re-
duction in sperm

 count. M
ore serious, how

ever, are chem
ical 

and physical toxins introduced into the environm
ent by hu-

m
an activity that m

ay affect fertility rates in all anim
als includ-

ing hum
ans. 

The average sperm
 counts in a num

ber of W
estern societies 

have dropped by nearly one-half (from
 113 to 66 m

illion 
sperm

 per m
illiliter of sem

en) betw
een 1940 and 1990. D

uring 
this period the prevalence of certain m

ale reproductive disor-
ders such as undescended testicles (called cryptorchidism

) 
and testicular cancer, have significantly increased. Endocrine 
disruptors disturb sex horm

one function regulating adult fer-
tility by m

im
icking or antagonizing sex horm

one activity. 
These horm

one disruptors include agricultural pesticides and 
a variety of industrial chem

icals such as the polychlorinated 
biphenyls (PCBs). Agricultural w

orkers experience a decline 
in their sperm

 num
ber proportional to the degree of pesticide 

exposure. W
hether endocrine disruptors are also responsible 

for the observed sperm
 decline in the general population is 

not clear. H
ow

ever, if this steady decline continues then m
ale 

fertility w
ould be severely reduced w

ithin a few
 generations.  

U
ndescended testicles, sex chrom

osom
e anom

alies, infections 
that cause blockage of the reproductive tract and chem

other-

apy can all cause irreversible reduction or failure of sperm
ato-

genesis.

Environm
ental toxins that contribute to reducing m

ale fertil-
ity are m

ade m
ore severe in individuals w

ith pre-existing ge-
netic or behavioral risk factors. There are m

any environ-
m

ental concerns that m
ay be explored in this context just one 

is given because it provides a good exam
ple illustrating the in-

terconnectedness of all biological system
s. M

any factors m
ay 

contribute to falling sperm
 counts and associated anom

alies 
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but m
ost attention has been focused on a specific class of envi-

ronm
ental pollutants.

 (v) Im
m

unological Factors in H
um

an Infertility

Im
m

unological factors in hum
an infertility are now

 easily by-
passed by in vitro fertilization techniques such as intracyto-
plasm

ic sperm
 injection or ICSI (see the section on assisted re-

productive technology). H
ow

ever, im
m

unological factors are 
im

portant in the understanding of infertility treatm
ents be-

cause the presence of anti-sperm
 antibodies in the serum

 of 
the fem

ale partner m
ay explain persistent infertility and IVF 

failure.  

(vi) Poverty, Population and D
evelopm

ent

Today in the industrialized countries the prospects for preg-
nant w

om
en and their fetuses are far better than they w

ere in 
the past. For exam

ple, in the U
SA 80%

 of all established preg-
nancies culm

inate in the delivery of a live child, and once a 
child is born it has 99.3%

 chance for surviving infancy. Fur-
ther, less than one in 10,000 pregnancies now

 leads to the 
death of the m

other. 

H
ow

ever, certain social/ethnic m
inority groups are signifi-

cantly disadvantaged com
pared to the general population.  In-

digenous people in Australia and the U
nited States, for exam

-
ple, experience various form

s of difficulties sim
ultaneously, 

including social discrim
ination, w

hich can be recognized by 
the high level of low

 birth w
eight infants and excessive neona-

tal m
ortality. 

“G
ood health is a basic hum

an right, especially am
ong poor 

people afflicted w
ith disease w

ho are isolated, forgotten, ig-
nored, and often w

ithout hope. Just to know
 that som

eone 
cares about them

 can not only ease their physical pain but 
also rem

ove an elem
ent of alienation and anger that can lead 

to hatred and violence.”  

F
o

rm
e

r 
U

.S
. 

P
re

sid
e

n
t 

J
im

m
y 

C
a

rte
r 

http://w
w

w
.cartercenter.org/healthprogram

s

Too often indigenous people live on a low
er average fam

ily in-
com

e, have a low
er level of education, suffer a greater level of 

unem
ploym

ent 
and 

are 
relegated 

to 
unacceptable 

over-
crow

ded housing and poor sanitation. As a result m
any of the 

persistent health problem
s relate to alcoholism

, other drug de-
pendencies and depression, w

hich then becom
es the legacy 

for the next and subsequent generations.

The relationships am
ong environm

ent, poverty and social de-
velopm

ent are com
plex and varied; how

ever in the spirit of 
reconciliation 

m
ajor 

inequities 
are 

increasingly 
being 

ad-
dressed and it is hoped that this lesson w

ill accelerate the proc-
ess. In general term

s there is broad agreem
ent that personal 

em
pow

erm
ent and reproductive health is part of an essential 

package of health care and education. R
eproductive health in-

cludes ensuring that individuals and couples can m
ake their 

ow
n choices about fam

ily size, spacing of their children and 
have confidence in a healthy outcom

e.
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Q
6. D

oes every child in your society have an 
equal chance to grow

 up healthy?

Sections 5.1 and 5.2 are linked to each other in discussing fer-
tility and assisted reproductive technologies, intended to be 
taught over consecutive studysection periods. There are m

any 
issues that could be discussed, so the sections are long and 
you m

ay w
ant to split them

 into m
ore class tim

es or selec-
tively use specific sections. There are also photographs in the 
CD

 or on the w
ebsite that can be dow

nloaded.

5.1.5. R
eproductive health care, education and sup-

port: G
eneral background analysis

People’s sense of right and w
rong behavior com

es from
 m

any 
sources – not least from

 ethical instincts inherited from
 our 

evolutionary past. For the full developm
ent of reproductive 

health, hum
ans depend upon the satisfaction of basic needs 

such as contact, intim
acy, em

otional expression, pleasure, ten-
derness and love. In order to m

axim
ally develop a person’s ge-

netic potential personal, interpersonal and societal w
ellbeing 

is significant. It follow
s that since health is a fundam

ental hu-
m

an right, so m
ust reproductive health be a basic right ex-

tended into future generations.  

 W
hen a couple plans to reproduce, they can take m

any practi-
cal steps to safeguard their ow

n fertility and reproductive ca-
pacity, thereby safeguarding their children’s health w

ell be-
fore conception and birth. These steps include seeking out pre-
natal care, ensuring good nutrition, avoiding harm

ful sub-
stances and learning about exercise and sex during pregnancy. 
N

um
erous studies have show

n that prenatal care benefits al-
m

ost every aspect of pregnancy as it decreases the likelihood 
of early m

iscarriage, fetal or neonatal death, fetal prem
aturity 

and low
 birth w

eight. Even before a w
om

an becom
es pregnant 

she can and be tested for her im
m

unity to G
erm

an m
easles 

(rubella). If she’s not im
m

une to this disease and contracts it 
during pregnancy, her fetus can suffer serious developm

ental 
defects; such as deafness and m

ental disability. This is a good 
reason for a non-im

m
une w

om
an to be vaccinated w

hen plan-
ning to have a child. She can also be tested for H

IV. This is an-
other im

portant reason since the virus can infect the fetus dur-
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ing pregnancy or at birth, and antiretroviral therapy can di-
m

inish the risk that this w
ill happen.   

Fathers also transm
it debilitating effects to their offspring. Be-

cause sperm
 cells are particularly vulnerable to genetic dam

-
age, birth defects in children appear to be m

ore often linked 
w

ith paternal than w
ith m

aternal D
N

A dam
age. Planning to 

have a baby entails unique responsibilities from
 both parents 

and som
e understanding of biological system

s is helpful in re-
ducing problem

 pregnancies. W
e all know

 that prevention is 
preferable to ‘cure’ and w

hen reproduction is considered a 
privilege, not a right, the chances of a good outcom

e is ele-
vated significantly. 

A
pproaches to the U

nderstanding of Fertility

Physical and functional basis of fertility

The neural control m
echanism

s that m
ediate fertility and good re-

productive potential

The genetics underlying the reproductive capacity and potentials 
of its m

axim
ization

The horm
onal system

 that provides the capacity to nurture the fe-
tus

The pathological and m
icrobiological causes of infertility

The m
ental aspects governing fertility and how

 the brain gener-
ates m

ental states 

The interpersonal relationships that m
aintain high quality fertility
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S
E

C
TIO

N
 O

B
JE

C
TIV

E
S 

There are m
any w

ays that w
e use m

edicine to im
-

prove our health. R
eproduction is also part of hu-

m
an health, and there are w

ays to assist persons 
w

ho are infertile. M
ore and m

ore technologies are 
being developed w

hich change the roles of differ-
ent persons involved in reproduction, including ge-
netic and social parents.

This section aim
s to:

1.
D

escribe som
e assisted reproductive 

technologies. 

2.
H

ighlight m
ajor bioethical concerns.

3.
Consider w

hich technologies each person m
ay 

choose.

S
E

C
TIO

N
 2

Assisted R
eproduction

Q
1. Look at the nam

es of assisted reproductive 
technologies (A

R
T) below

, and list the ones you have 
heard of before. In this section m

ost but not all of 
these techniques w

ill be introduced and discussed.

Artificial insem
ination by donor or by husband (AID

; AIH
) 

 In vitro fertilization and em
bryo transfer (IVF-ET)

 D
irect intra-peritoneal insem

ination (D
IPI)

 G
am

ete intra-fallopian transfer (G
IFT)

 Zygote intra-fallopian transfer (ZIFT)

 Intracytoplasm
ic sperm

 injection (ICSI)

 Sperm
 collection by w

ay of m
icrosurgery 

 Em
bryo and sperm

 cryopreservation and storage

 Cytoplasm
ic transfer

 Preim
plantation genetic diagnosis (PG

D
)

 K
aryotyping and genetic m

anipulation

 Tissue banking

 O
vulation induction

 Laparoscopy and hysteroscopy 

 Laser laparoscopy

 H
ystero-sonography
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 U
ltrasound scanning

 Egg and em
bryo donation; posthum

ous gam
ete donation

 Flow
 cytom

etry 

 Surrogacy 

 Cloning technology

5.2.1. A
ssisted R

eproductive Technology (A
R

T)

Since the first 'test-tube baby' Louise Brow
n w

as born in Brit-
ain in 1978, m

ore than a m
illion children have been born 

through assisted reproductive technology (AR
T). The original 

IVF technology involved m
ixing eggs and sperm

 in a labora-
tory dish (in vitro fertilization or IVF) and then im

planting the 
resulting em

bryos (em
bryo transfer or ET) into the w

om
b or 

uterus. The technique w
as developed to help w

om
en w

ith 
blocked fallopian tubes and apart from

 their blocked tubes 
there w

ere no additional fertility problem
s. Since early studies 

suggested that the new
 technology w

as w
ithout additional risk 

to m
other and baby, IVF soon becam

e w
idely accepted and 

m
odified developm

ents for the treatm
ent of com

plex types of 
infertility becam

e available. 

5.2.2. M
ale-Factor Infertility 

Various steps can be taken to achieve pregnancy in patients 
w

ith poor sperm
 quality. Intrauterine insem

ination is often 
successful because placing the prepared sem

en high up in the 
uterus, allow

s sperm
 to bypass the cervix and its m

ucus that 
can contain anti-sperm

 antibodies. Partner insem
ination is 

usually called artificial insem
ination by the husband (AIH

) 
and has been useful in cases of paraplegia (sperm

 is collected 
by electroejaculation), obstructed vas deferens or epididym

is 
(sperm

 is aspirated from
 the epididym

is) and forced separa-
tion of couples (prisoners on long-term

 sentences).

D
onor insem

ination m
ay also be used in com

bination w
ith 

other AR
T technologies, including sperm

 separation for sex 
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preselection and for other ‘designer’ characteristics. The latter 
application raises serious concerns from

 the ethical, legal and 
biological points of view

.  

M
ale infertility treatm

ent has advanced rapidly since the early 
1990s. M

en w
ith sperm

 abnorm
alities sufficient to prevent in 

vitro fertilization can now
 father children through the tech-

niques of sperm
 m

icrom
anipulation or assisted fertilization.

 (i) Standard Sem
en Param

eters

Sperm
 fertilizability tests investigate sperm

 fertilizing capacity 
and have becom

e a valuable adjunct to the classical sem
en 

analysis. Sperm
 function tests m

ay indicate w
hether conven-

tional m
ethods of assisted reproduction should first be ap-

plied or w
hether the couple should im

m
ediately be included 

into a m
icro-m

anipulation program
 such as ICSI (see section 

on ICSI).

A variety of factors (param
eters = a factor w

e can m
easure) 

can indicate poor quality sem
en that reduces m

ale fertility. 
These are sperm

 count (num
ber), sperm

 m
otility (m

ovem
ent), 

sperm
 m

orphology (shape) and sperm
 fertilizability (joining 

of sperm
 w

ith the egg). Sperm
 counts are easy to perform

, so 
it is often used to assess fertility.  Sperm

 m
orphology is one of 

the best indicators of fertility; how
ever, exam

ination w
ith the 

light m
icroscope can provide only lim

ited inform
ation on 

their internal structure. 

The m
ost com

m
on group of conditions affecting fertility is 

characterized by insufficient or poor-quality sperm
 in the 

m
an’s sem

en (see the Section on infertility for lifestyle/social 
factors). The usual rule of thum

b is that a m
an is likely to be 

subfertile if there are few
er than 20 m

illion sperm
 per m

illili-
ter of sem

en or if the fraction of the sperm
 that has norm

al 
m

otility is less than 50%
. 

Q
2. D

o you know
 w

here in your city there are 
frozen sperm

 collections?
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(ii) Artificial insem
ination    

If sperm
 num

bers are too low
, sem

en can be collected over a 
period of tim

e and frozen. Then the entire collected am
ount 

can be placed in the w
om

an’s vagina or directly into her 
uterus at a tim

e coinciding w
ith ovulation. 

Partner insem
ination is usually called artificial insem

ination 
by the husband (AIH

). It has been also used in cases of forced 
separation of couples (e.g., prisoners on long-term

 sentences). 
The procedure can also be done proactively w

here m
en w

ith 
norm

al sperm
 counts m

ay store their ow
n sperm

 in advance 
of m

edical procedures that could affect their fertility; such as 
chem

otherapy, radiation treatm
ent and surgery on the testes 

or reproductive tract including sterilization.  

If the m
ale partner is com

pletely sterile or the couple does not 
w

ant to use his sperm
 as, for exam

ple, w
hen he carries a gene 

for a serious genetic disease, w
om

en can use artificial insem
i-

nation by donor or AID
. D

onor insem
ination (D

I) is also em
-

ployed for single w
om

en w
ho w

ant to becom
e pregnant, or for 

w
om

en w
ho are partnered by other w

om
en. 

Internationally recognized insem
ination centers restrict donor 

recruitm
ent to m

en w
ho are healthy, free from

 transm
issible 

genetic disorders and sexually-transm
itted disease and have 

sem
en w

ith a high fertilization potential. Inform
ation about 

potential donors’ physical appearance, profession and other 
interests is usually available to potential recipients. 

D
onor insem

ination is m
ore successful than partner insem

ina-
tion, does not carry an increased risk of spontaneous abortion 
or congenital anom

alies, and has advantages over adoption in 
that the child is genetically related to the m

other and the cou-
ple can experience conception, pregnancy and delivery. It is, 
therefore, one of the m

ajor treatm
ents for m

ale infertility (see 
also the section on ‘Sperm

, Egg and Em
bryo D

onation). 

Q
3. D

o you think there should be restrictions on 
w

ho can use donor insem
ination? W

hat sorts of re-
strictions? 

 (iii) Intracytoplasm
ic sperm

 injection (ICSI)

Intracytoplasm
ic sperm

 injection or ICSI, in conjunction w
ith 

IVF technology, has given hope to m
en w

ith severe infertility 
problem

s. This technique involves the injection, via a m
icropi-

pette, of a single sperm
 directly into the cytoplasm

 of the oo-
cyte (egg) and can be used for non-m

otile or otherw
ise dam

-
aged sperm

. Even a m
an w

ho produces no m
ature sperm

 at all 
m

ay be able to father a child. Im
m

ature sperm
atids (sperm

 
precursor cells) can be harvested by needle aspiration of the 
m

an’s testis and used to fertilize the egg. 

Soon after the developm
ent of the ICSI technology it becam

e 
the standard treatm

ent for severe m
ale-factor infertility but 

there rem
ain unansw

ered questions relating to unidentified 
risks in the children conceived by this procedure. D

ebate is 
also continuing as to its use w

hen the m
ale has norm

al sem
en 
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param
eters. In the presence of norm

al sem
en param

eters, fer-
tilization by ICSI does not show

 an advantage over conven-
tional IVF treatm

ent, how
ever, som

e centers use ICSI for all 
cases of IVF in order to protect against the possibility of fertili-
zation failure.  

         !

5.2.3. Fem
ale-Factor Infertility 

A w
om

an m
ay stop m

enstruating (called secondary am
enor-

rhea) or m
enstruate irregularly (called oligom

enorrhea) or 
just fail to ovulate but m

enstruate norm
ally. 

About 20%
 of fem

ale infertility is caused by abnorm
alities of 

the reproductive tract w
ith the com

m
onest being abnorm

al fal-
lopian tubes. They can becom

e scarred, obstructed, or de-
nuded of cilia as a consequence of pelvic inflam

m
atory disease 

– a general term
 for infections of the uterus or oviducts, usu-

ally caused by sexually transm
itted organism

s such as chlam
y-

dia or gonorrhea. Another condition that can interfere w
ith fer-

tility is endom
etriosis, a condition w

here endom
etrial (uter-

ine) tissue grow
s at unusual locations such as on the ovaries 

or oviducts. Although surgery can som
etim

es restore fertility 
in such conditions, it often fails to do so. In such cases it is pos-
sible to bypass the fallopian tubes by perform

ing IVF and plac-
ing the resulting em

bryos directly into the uterus.  

Another 20%
 or so of infertility cases are caused by failure to 

ovulate. These conditions can be caused by a variety of physi-
cal and psychological stresses (see the Section on Fertility). 
M

enstrual irregularity m
ay be caused by, for exam

ple, exces-
sive w

eight loss, strenuous athletic training, anxiety, grief, de-
pression and certain drugs. 

M
any fertility problem

s can be reversed by lifestyle changes, 
psychotherapy (if the cause is depression or an eating disor-
der, for exam

ple), or failing the above, by drug treatm
ent such 

as clom
iphene or its generic versions. Clom

iphene is an estro-
gen antagonist w

hich by several feedback m
echanism

s pro-
m

otes the m
aturation of ovarian follicles restoring fertility; 

som
etim

es too effectively as 5-10%
 of clom

iphene-induced 
pregnancies are tw

ins (com
pared w

ith about 1%
 of norm

al 
pregnancies).

Q
4. D

o you think the governm
ent should fund 

w
ays to help people have children if their infertility 

w
as the result of their unhealthy lifestyle during 

their younger days?
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5.2.4. In V
itro Fertilization (IV

F) Technology 

In vitro fertilization can circum
vent m

any sperm
 problem

s. 
‘In vitro’ m

eans ‘in glass’ – short for in a petri dish. In the stan-
dard IVF procedure the w

om
an is given horm

ones to prom
ote 

the developm
ent of a batch of follicles on a precisely tim

ed 
schedule. W

hen the follicles are nearly ready to ovulate, a fine 
needle is passed into each one under ultrasound control, and 
the oocyte is flushed out. As m

any as tw
enty oocytes can be 

harvested in a single procedure. The collected oocytes are 
placed in a Petri dish, and the partner’s sperm

 are then added. 

R
egardless of the exact IVF procedure used, the artificially fer-

tilized oocytes – now
 em

bryos - are kept in tissue culture for 
several days, during w

hich tim
e they divide several tim

es. It is 
possible at this stage to rem

ove a cell or tw
o from

 the concep-
tuses w

ithout harm
ing them

; the sex and genetic m
akeup of 

the rem
oved cells can then be determ

ined. This preim
planta-

tion genetic screening procedure is useful if one of the parents 
carries a disease-causing gene and the couple w

ants to ensure 
that their child does not inherit it (as discussed in section 
E2.5). 

O
ne or tw

o em
bryos are placed in the w

om
an’s uterus at the 

sam
e tim

e in order to m
axim

ize the chances that at least one 
w

ill im
plant. If several em

bryos are transferred and all im
-

plant, the w
om

an m
ay be offered the opportunity to have the 

num
ber reduced by a fetal reduction abortion. This practice 

presents ethical problem
s. H

igh-num
ber or m

ultiple pregnan-
cies such as triplets or quadruplets are associated w

ith all 

kinds of serious risks to the fetuses and to the m
other. Serious 

outcom
es are still births, birth defects and other disabilities, 

including intellectual, evident by the age of 2 years. 

A m
ore com

m
on problem

, how
ever, is not m

ultiple fetuses, 
but having no fetuses. About a quarter of the attem

pts achieve 
pregnancy and birth. The prospects are particularly poor for 
w

om
en over 40 years of age w

here only about 8%
 w

ill achieve 
a successful pregnancy after a single IVF attem

pt. 

Q
5. H

ow
 m

any tim
es w

ould you try IV
F in or-

der to have a child?

5.2.5. Preim
plantation G

enetic D
iagnosis (PG

D
)

The risk of genetic disorders is a m
ajor problem

 for m
any cou-

ples w
hen thinking about pregnancy. Special tests can detect 

fetal abnorm
alities and congenital disorders. These tests in-

clude ultrasound scans, am
niocentesis, chorionic villus sam

-
pling and preim

plantation genetic diagnosis. These proce-
dures can also be used to determ

ine the fetus's sex. 

Preim
plantation genetic diagnosis is now

 considered a valu-
able approach, w

hich in com
bination w

ith IVF techniques, en-
ables the screening for genetic disorders before the corre-
sponding em

bryo is transferred to the expectant m
other. R

ea-
sons for preim

plantation genetic diagnosis include: for carri-
ers of single gene diseases such as cystic fibrosis that is espe-
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cially frequent in infertile m
ale populations; for carriers of tha-

lassem
ias that are endem

ic in the M
editerranean area; for 

sex-linked diseases; to prevent the transfer of chrom
osom

ally 
abnorm

al em
bryos obtained from

 'at risk' groups such as 
older w

om
en.

          
!          

!               
!

In IVF only a sm
all num

ber of sperm
 are needed because no 

long-distance m
igration is involved. Various IVF adaptions 

are discussed below
. You m

ay w
ant to use these for class if stu-

dents are com
petent enough.

G
am

ete Intra-Fallopian Transfer (G
IFT) Technology

In an alternative procedure, oocytes are harvested from
 the 

w
om

an as for IVF, but they are placed directly into her fallo-
pian tubes, along w

ith sperm
 from

 the partner. Fertilization 
then takes place in the fallopian tubes. This procedure is 
called gam

ete intra-fallopian transfer or G
IFT and w

as devel-
oped to sim

ulate the natural fertilization process m
ore closely.  

The O
varian H

yperstim
ulation Syndrom

e

The ovarian hyperstim
ulation syndrom

e is a serious and po-
tentially 

life-threatening 
physiologic 

com
plication 

encoun-
tered in a sm

all percentage of patients undergoing the stan-

dard IVF horm
one stim

ulation cycles in preparation for oo-
cyte collection. N

um
erous ovarian follicles develop w

hich dras-
tically elevate estradiol secretion w

hich, in turn, causes fluid 
shifts, nausea, vom

iting and acute physiological distress. Seri-
ous health consequences resulting from

 m
edical treatm

ents or 
diagnostic procedures are referred to as iatrogenic.  

C
ytoplasm

ic Transfer Technology

 A m
ore recent technological breakthrough is transfer of cyto-

plasm
 from

 a younger donor oocyte to a recipient oocyte be-
longing to an older w

om
an facing the risk of repeated IVF fail-

ure. By the ‘rejuvenation’ procedure the older w
om

an is, in 
som

e instances, enabled to bear her ow
n genetic infant. Cyto-

plasm
ic donation w

idens the options (childlessness, adoption, 
or donor oocyte program

s) available to a grow
ing population 

of couples w
ho face a high risk of failure w

ith traditional IVF. 
As w

ith ICSI, the preference provided by cytoplasm
ic transfer 

is a child genetically related to the m
other. Early reports have 

show
n, how

ever, that cytoplasm
 m

anipulation m
ay heighten 

the risk of chrom
osom

al abnorm
ality (see Assisted R

eproduc-
tion: R

isks and U
ncertainties’).  

Spare em
bryos donated to research are used to im

prove on ex-
isting technology or advance the developm

ent of new
 treat-

m
ents. For exam

ple, donated em
bryos are a source of em

bry-
onic stem

 cells, w
hich are believed to have m

any potential 
therapeutic uses.
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5.2.6. Sperm
, E

gg and E
m

bryo D
onation

There m
ay be surplus em

bryos generated during IVF treat-
m

ent that are not transferred into the uterus. Before treat-
m

ent begins, the couple is required to w
rite their w

ish regard-
ing the fate of surplus IVF em

bryos, should there be any. 
Spare em

bryos m
ay be discarded, stored frozen for later use, 

donated to infertile couples or donated to research. 

If a w
om

an's oocytes cannot be used, oocytes can also be ob-
tained from

 donors. O
btaining oocytes from

 fem
ale donors is 

m
ore com

plex and expensive than sperm
 donation because 

the donor m
ust undergo horm

one treatm
ent follow

ed by oo-
cyte aspiration (see IVF section). There are certain risks for 
the donor, including the risk of injury or infection associated 
w

ith the procedure itself, the risk of unw
anted pregnancy (be-

cause the donor cannot use oral contraceptives during the pe-
riod before the donation), the risk of psychological traum

a, 
and a sm

all chance of negative effect on future fertility. Still 
m

any w
om

en altruistically becom
e donors. 

R
eproductive technologies such as IVF and ICSI are increas-

ingly used by couples experiencing infertility. In m
any coun-

tries they have becom
e standard procedures and the num

ber 
of children born w

ith their help is increasing annually (even in 
Japan alone m

ore than 11,000 IVF babies w
ere born in the 

year 2000). M
any parents feel unsure about how

, if at all, to 
com

m
unicate the m

ethod of their child's conception w
ith their 

child and significant others. Sharing of inform
ation is espe-

cially significant w
hen donor m

aterial has been used since fail-

ure to do so denies the child access to its identifying heritage. 
K

now
ing one's origins provides em

otional security in term
s of 

identity and belonging and in term
s of m

edical history, as ge-
netic know

ledge is som
etim

es indispensable. It is for this rea-
son that access issues are a m

ajor aspect of prenatal AR
T coun-

seling services. By w
ay of protecting children's best interests, 

parents are now
 expected to tell the truth about their concep-

tion at som
e point, preferably before they reach the age of con-

sent. The im
portance of access to inform

ation applies equally 
w

hether the child is the result of adoption, donor gam
etes, do-

nor em
bryos, som

e variant of surrogacy or just technological 
support.

5.2.7. Future D
evelopm

ents and R
esearch 

The m
ain difficulty in evaluating new

 technology for effective-
ness is that w

e have no good w
ay of seeing how

 they all w
ork 

together w
ith each other. It w

ould be w
rong to look upon as-

sisted reproduction as the panacea for all causes of childless-
ness.  

Instead the technologies are assessed one by one, as if they ex-
ist in isolation w

hen w
hat is needed is to assess the im

pact of 
AR

T innovation as a w
hole. Thus, w

hen forced to choose 
am

ong several AR
T possibilities, the logical clinical protocol is 

to integrate the best available evidence from
 the literature 

w
ith clinical expertise and tailor it to the individual situation. 

Certainly there is also the responsibility for researchers to as-
sess the risks posed by assisted reproduction. This requires 
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epidem
iological follow

-up studies to determ
ine w

hether the 
AR

T created children bear any cellular or m
olecular abnor-

m
alities beyond the expected in the population at large. Som

e 
recent studies have started to raise doubts about the safety of 
IVF, but for m

ost children born they are m
erely grateful for 

the m
eans for their creation.

For the sake of future generations of assisted reproduction 
children, research on hum

an em
bryos should be encouraged. 

Finally, taking into consideration new
 scientific insights, w

e 
m

ay be able to retain w
hat is biologically relevant and adap-

tive, and m
odify w

hat is not. 

5.2.8. C
ounseling

M
ost of us understand counseling to be a therapeutic tech-

nique providing advice and guidance to a patient and signifi-
cant others. Therefore, counseling is an im

portant part of any 
fertility treatm

ent and applies both to the doctor, w
ho m

aybe 
m

otivated by a too enthusiastic desire to help the infertile cou-
ple, and the couple w

ho m
aybe blinded to consider valid alter-

natives by their desperate desire for a child. W
hen it com

es to 
infertility treatm

ent protocols, all know
n potential risks m

ust 
be carefully explained and received. Accredited IVF clinics re-
quire couples to sign a general consent form

 acknow
ledging 

that they have understood and accepted the inform
ation pro-

vided. This inform
ation typically clarifies the various assisted 

reproductive technologies planned, includes a w
arning that 

there m
ay be associated short, m

edium
 and long term

 health 
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Q
uestion 1 of 2

If you w
ere born from

 donated eggs or 
sperm

, or w
ere an adopted baby, do you 

think your parents should tell you w
ho your 

genetic parents are?

A
.

Children have a right to know

B
.

D
onors have a right to privacy

C
.

Children do not w
ant to know

D
.

It is a private m
atter



risks, that there is no guarantee of a successful pregnancy and 
that they have been given fair opportunities to becom

e better 
inform

ed. The advantages of this practice to the couple are im
-

m
easurable from

 the point of view
 of increased understanding 

and in establishing m
utual respect for each other and their un-

born children.  

5.2.9. A
ssisted reproduction: risks and uncertainties

O
ver the past few

 years, evidence has begun to em
erge that 

suggests that babies born as a result of IVF and related proce-
dures have an increased risk of low

 birth w
eight, genetic disor-

ders, neurological abnorm
alities and m

aybe even cancer. In 
the m

eantim
e, fears about the safety of reproductive technolo-

gies should be kept in perspective because in m
ost cases the 

studies done w
ere based on sm

all sam
ples size, w

hile other 
studies on children conceived by assisted reproduction have 
found no evidence of any serious problem

s. Evidently m
ore re-

search is needed to assess the risks and care should be taken 
to refine as m

uch as possible the AR
T techniques in order to 

reduce 
these 

risks. 
N

ew
 

technologies 
for 

treating 
m

ale-
m

ediated infertility, for exam
ple, have been developing rap-

idly but their long-term
 effects on the offspring are still uncer-

tain. Som
e researches are now

 questioning the safety of ICSI 
and other invasive techniques, claim

ing that they m
aybe 

linked to increased rates of birth defects and rare genetic im
-

printing disorders. 

An increasingly im
portant biological and ethical issue con-

cerns the application of assisted reproduction in all cases of 

infertility regardless of etiology. About one-third of all pa-
tients referred for fertility treatm

ent have a significant history 
of drug exposure, reinforcing the view

 that drug exposure is 
an im

portant consideration in all at-risk groups (Part A is de-
voted to the relationship of lifestyle and fertility). AR

T has cer-
tainly offered hope to those w

hose fertility has been com
pro-

m
ised by the excessive use of recreational drugs, although the 

technology itself m
ay, in som

e cases, further com
prom

ise the 
reproductive outcom

e. Poor IVF prognosis in the offspring 
m

ay w
ell be a contributing factor in a sub-population suffer-

ing from
 drug-induced infertility rather than the infertile 

population at large. 

Further possible discussion questions

Q
1. C

linicians have to be vigilant not to repeat the 
sam

e m
istakes and so, in order to    benefit their pa-

tients, have to learn from
 each other’s experiences. 

W
hat are the    m

ajor spheres of know
ledge central 

to our understanding of hum
an fertility and    repro-

ductive success?

2. 
A

 m
an w

as found to have around 12 m
illion 

sperm
 per m

illiliter of sem
en. In all probability w

ill 
he be able to father children in the norm

al w
ay?

3. 
D

uring hysterectom
y a w

om
an has her uterus 

rem
oved. W

hat effect w
ill this have on her produc-

ing eggs?
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4. 
If the technique of reproductive cloning w

ere 
perfected and adopted, w

ould that affect people’s 
ethical 

view
s 

about 
reproductive 

behavior? 
C

om
-

pare and contrast w
hat in your opinion is right or 

w
rong in the reproduction dom

ain.

5. 
E

xplain how
 your view

s have changed follow
-

ing this bioethics m
odule.

6. 
For both sperm

 and oocyte donations, there is a 
m

arket for donors w
ho are perceived to be geneti-

cally superior, and higher fees m
ay be paid in such 

cases especially for oocytes. D
iscuss the bioethical 

ram
ifications of this.

7. 
W

hat in your m
ind are the ‘correctness’ issues 

raised in the case of a rich couple using a poor 
w

om
an’s body to surrogate their child? 

8. 
D

iscuss the pros and cons of paying high prices 
for ‘genetically favored’ gam

etes. W
ill the couple 

love their child as m
uch or w

ill they be resentful if 
their dream

 of a ‘superior’ child does not com
e true? 

9. 
Scientific discoveries build on previous scien-

tific discoveries and the outcom
e of scientific experi-

m
ents cannot be know

n in advance. D
iscuss.

10
. 

W
hat are the perceived, including culturally-

specific, barriers to seeking and      utilizing A
R

T as-
sistance and other reproductive care services?

11. 
H

ow
 can w

e, as potential parents, best benefit 
from

 the insights gained by    scientists since the 
birth of the first IV

F baby in 1978? 

12. 
D

iscover 
culturally-dependent 

fertility 
beliefs 

and practices. 
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Surrogacy
5.3.1. Surrogacy

If a w
om

an cannot sustain pregnancy at all because, for exam
-

ple, her uterus is m
alform

ed or absent, or because her general 
m

edical condition m
akes pregnancy inadvisable, or she is un-

w
illing to reproduce naturally because of inheritable genetic 

disease, an option is to use a surrogate m
other. If the surro-

gate receives com
pensation beyond the reim

bursem
ent of 

m
edical and other expenses, the arrangem

ent is called com
-

m
ercial surrogacy, otherw

ise it is often referred to as altruistic 
surrogacy.

In a further tw
ist of gestational surrogacy, the oocytes used 

for IVF m
ay be taken from

 neither the w
om

an nor the surro-
gate, but from

 a third w
om

an w
hose genes are considered pref-

erable to those of the surrogate.

M
odern surrogacy challenges traditional assum

ptions about 
parenthood because assisted reproduction procedures m

ake it 
possible to separate out the various phases of the reproductive 
process. It is now

 possible for a child to be subject to m
ultiple 

parenting w
ith tw

o m
en (genetic and adoptee) fulfilling the 

functions of ‘father’ and up to three w
om

en (genetic, gesta-
tional 

and 
adoptee) 

fulfilling 
the 

differing 
functions 

of 
‘m

other’. The birth of such children also holds w
ider kin im

pli-
cations for grandparents or other relatives. 

G
ay m

ale couples w
ho w

ish to have children m
ay also ask a 

surrogate m
other since they cannot get pregnant. In genetic or 

partial surrogacy the surrogate m
other agrees to be artificially 

insem
inated using the sperm

 from
 the partner of the w

om
an, 
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Surrogacy is w
hen som

eone does som
ething in 

place 
of 

another 
person. 

Som
e 

w
om

en 
get 

pregnant 
for 

another 
w

om
an. 

This 
chapter 

teachers about the different types of surrogacy.

A
uthor: D

arryl M
acer, N

ew
 Zealand



and she then carries any resulting fetus or fetuses to term
. If 

the w
om

an w
ho cannot sustain a pregnancy can nevertheless 

produce healthy oocytes, those oocytes can be fertilized w
ith 

the partner’s sperm
 by IVF and then im

planted into the surro-
gate’s uterus. This procedure is called gestational or total sur-
rogacy. Either w

ay, w
hen 

the child is born, the sur-
rogate gives it up for adop-
tion by the couple. 

Q
1. D

o you think 
su

rro
g

a
te 

m
o

th
ers 

should be paid?

Q
2. 

W
ou

ld 
y

ou 
con-

sider 
bein

g 
a 

su
rro-

gate m
other as a part-

tim
e job?

Q
3. In som

e coun-
tries only m

arried w
om

en w
ho already have chil-

dren are allow
ed to be surrogates. W

hy do you think 
that law

 w
as m

ade?

5.3.2. A
doption

Adoption is a low
-tech but often very successful w

ay for infer-
tile couples, or couples w

ho have chosen against reproduction, 

to have children. A m
ajor problem

 w
ith adoption from

 the per-
spective of w

ould-be parents living in societies such as the 
U

nited States of Am
erica or Australia, is the acute shortage of 

suitable adoptees; that is, healthy infants of the sam
e ethnicity 

as them
selves. O

lder or ‘special-needs’ children; that is, chil-
dren w

ith disabilities or other m
edical or psychological prob-

lem
s, are m

uch m
ore readily available and so are sets of sib-

lings w
ho w

ant to be adopted together. For this reason and for 
a variety of other personal preferences, m

any couples now
a-

days choose to adopt infants from
 abroad even though this in-

volves 1-3 years w
aiting periods and considerable expense. 

Cross-cultural fam
ily relationships have revealed them

 to be 

especially rew
arding in that they generate w

ider understand-
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ing and respect for difference and challenge conventional m
o-

res about fam
ily and social conduct. 

5.3.3.D
ifferent legal situations

H
aving another w

om
an bear a child for a couple to raise, usu-

ally w
ith the m

ale half of the couple as the genetic father, is re-
ferred to in antiquity. Babylonian law

 and custom
 allow

ed this 
practice and infertile w

om
an could use the practice to avoid 

the divorce w
hich w

ould otherw
ise be inevitable because of 

strong fam
ily pressures to have a child. These pressures exist 

in m
any societies today. W

hat about your society?

The legality and costs of surrogacy vary w
idely betw

een coun-
tries, w

ith the result that there is a high rate of international 
and interstate surrogacy activity. For exam

ple a num
ber of 

G
erm

an and Japanese couples travel to California, India or 
Thailand to hire the services of surrogate m

others to have ba-
bies, because the law

s in G
erm

any, and the m
edical associa-

tion guidelines in Japan, prohibit it.

The historical legal assum
ption has been that the w

om
an giv-

ing birth to a child is that child's legal m
other, and the only 

w
ay for another w

om
an to be recognized as the m

other is 
through adoption (usually requiring the birth m

other's form
al 

abandonm
ent of parental rights). Even in jurisdictions that do 

not still recognize surrogacy arrangem
ents, if the genetic par-

ents and the birth m
other proceed, they w

ill likely be able to 
achieve the effects of surrogacy by having the surrogate 

m
other give birth and then give the child up for private adop-

tion to the intended parents. Jurisdictions that perm
it surro-

gacy som
etim

es offer a w
ay for the intended m

other, espe-
cially if she is also the genetic m

other, to be recognized as the 
legal m

other w
ithout going through the process of abandon-

m
ent and adoption.

If the jurisdiction specifically prohibits surrogacy, how
ever, 

and finds out about the arrangem
ent, there m

ay be financial 
and legal consequences for the parties involved. O

ne jurisdic-
tion (Q

uebec) prevented the genetic m
other's adoption of the 

child even though that left the child w
ith no legal m

other. This 
cannot be said to protect the interests of the child, w

hich is a 
prim

ary legal principle in m
any countries.

Q
4. P

lease explain w
hy m

ost studies of surro-
gate m

others find that they feel em
pow

ered by the 
experience? M

ost do not have regrets about the ar-
rangem

ent, though som
e m

ay stay in touch w
ith the 

child.

                   
!       

!
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There is a long history of discrim
ination against fe-

m
ales in m

any cultures. In som
e cultures there is a 

low
er num

ber of fem
ales com

pared to m
ales that 

indicates there is sex selection against fem
ales.

This section aim
s to:

1.
D

escribe sex selection.

2.
D

iscuss som
e of the ethical issues associated 

w
ith its practice.

3.
Consider the question of designer children.

S
E

C
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N
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Choosing Your Children’s Sex and 
D

esigner Children

5.4.1. Sex Selection

Som
e people w

ould prefer their child to be of one particular 
sex. Som

etim
es their preference has specific m

edical reasons; 
for exam

ple, in instances of sex-linked genetic disorders the 
couple m

ay w
ant a child of the other sex. This usually m

eans a 
girl, because m

ost sex-linked disorders affect boys. Another 
reason w

hy couples w
ould prefer a child of a particular sex is 

for specific social or even religious reasons. 

The presence of both the sex chrom
osom

es, X
 and Y, generally 

results in the birth of a m
ale child w

hile the presence of tw
o X

 
chrom

osom
es leads to the birth of a fem

ale. A sperm
 can ei-

ther carry the X
 or the Y chrom

osom
e along w

ith the halved 
num

ber of other chrom
osom

es (22), the autosom
es, w

hich do 
not play a very im

portant role in sex determ
ination. The ova 

are of the sam
e type w

ith 22 autosom
es and one X

 chrom
o-

som
e. This X

X
-X

Y sex determ
ination m

echanism
 in nature 

presents an equal chance of conceiving a fem
ale or a m

ale 
child. 
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Q
1. W

ould you like to have a girl or a boy? If 
you already had 3 boys w

ould you like to have the 
next child be a girl?

5.4.2. Pregnancy Term
ination

Abortion or the deliberate term
ination of term

ination is a 
m

edical procedure in w
hich a fetus is not allow

ed to develop 
fully to term

 but is forced out of the m
other’s w

om
b. The proc-

ess can be unsafe for the m
other and can cause com

plications 
and even her death, especially in countries w

here access to ex-
perienced and safe m

edical clinics is restricted for econom
ic 

or legal reasons. There are rarely grave m
edical conditions in 

w
hich such a procedure is the only m

eans to safeguard the 
health of the m

other. 

M
any a tim

es how
ever, the sim

plicity of the procedure and the 
failure in upholding the life of the unborn has led to its m

isuse 
in various regions. U

ltrasonography (the use of sound w
aves 

B
ox 1: Som

e D
efinitions

Sex selection: To prefer to continue/term
inate a preg-

nancy as per the desired sex of the unborn child.

Sex determ
ination: The endeavour to know

 the sex of the 
unborn child for m

edical/genetic reasons or for sex selec-
tion.

Fam
ily spacing: To term

inate a pregnancy in case there 
are already very young children in the fam

ily.

Fam
ily planning: To term

inate a pregnancy in case the 
child is not w

anted by the couple.

Sex ratio: The num
ber of fem

ales per thousand m
ales.

E
m

bryo: (G
reek w

ord m
eaning – to sw

ell) term
 given to a 

hum
an conceptus from

 conception until 8 w
eeks gestation. 

Fetus: (Latin w
ord m

eaning – little one, young one or off-
spring) term

 given to the hum
an conceptus from

 8 w
eeks ges-

tation until birth. 
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to form
 an im

age visible on a m
onitor) and a num

ber of m
edi-

cal genetic techniques have m
ade it easier to identify the sex 

of a child prenatally (before birth) thereby facilitating its use 
for sex selection, sex determ

ination, fam
ily spacing and fam

ily 
planning (See Box 1).

The issue of abortion raises a num
ber of issues pertaining to 

the ethical (right and w
rong actions), social and legal im

plica-
tions. It has becom

e a m
atter for even greater societal concern 

in the w
ake of the falling sex ratios, i.e. the birth of unequal 

num
ber of girls and boys, w

hich are seen in som
e states in In-

dia, K
orea and China. There are law

s against abortion for rea-
sons of gender selection in m

any Asian countries, but the prac-
tice still occurs.

Advances in instrum
entation and technology m

eant for diag-
nosis of diseased conditions can reveal the sex of an unborn 
child, som

etim
es associated w

ith a genetic disorder (See sec-
tion on Prenatal D

iagnosis). H
ow

ever, this technology has 
been m

isused in m
any parts of the w

orld to term
inate a preg-

nancy for non-m
edical reasons (and there w

ill alw
ays be an 

ethical debate over term
ination in the case of a fetus having a 

genetic disease). The vast m
ajority of abortions are for norm

al 
fetuses not w

anted by the parents at that tim
e or because 

there are too m
any children already in the fam

ily. 

Q
2. W

hat w
ill an em

bryo or a fetus develop 
into? W

hat is the chances of a fetus at 12 w
eeks be-

ing born if left to the natural course of pregnancy?

Q
3. Is it right to term

inate a pregnancy because the 
parents do not w

ant a child? H
ow

 about if it is be-
cause it is a girl child?

5.4.3. D
esigner C

hildren

In societies w
here m

ales are preferred for fam
ily succession 

and fem
ales shunned, or for econom

ic factors, for exam
ple, be-

cause of the dow
ry system

 in India, such practices have m
ush-

room
ed being m

isconstrued and m
isused both by the m

edical 
professional and the people. This has resulted in less num

ber 
of girls as com

pared to boys. The situation has long term
 con-

sequences w
hen there w

ill be scarcity of brides in a particular 
society; m

en w
ill quarrel over brides, killing each other and es-

pecially targeting m
arried m

en to m
arry their w

idow
s, or seek 

brides outside their caste and social set-up. This w
ill lead to 

insecurity of m
arried life w

ith detrim
ental affects for the chil-

dren also. 

The problem
s w

ith pregnancy term
ination hence raise ethical 

queries into the status and rights of the unborn child, of the 
girl child, pregnancy term

ination as a fam
ily planning and 

spacing m
ethod, failure of m

edical ethics and legislation for-
m

ulation and im
plem

entation. Som
e of the long-term

 conse-
quences include social and m

arital im
plications, insecurity for 

m
arried m

en and their children, lack of brides, etc.

Assisted reproductive technology (AR
T) can also be used for 

designer children. This m
eans to design the characters in chil-

dren before they are born or conceived. Preim
plantation diag-

nosis (See section 5.2) can allow
 em

bryo selection at 3 days of 
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age w
hen an 8-cell em

bryo, and parents can then choose 
w

hich em
bryo to im

plant. M
ost individuals w

ho donate gam
-

etes (eggs or sperm
) are m

otivated principally by the desire to 
help infertile couples and do it for free or a m

odest fee. H
ow

-
ever, the question arises w

hether the AR
Ts should be avail-

able to all to try to im
prove selected qualities in their children 

w
hich are unrelated to health. 

Athletic achievem
ent, beauty, brains, social skills com

e im
m

e-
diately to m

ind. It is a fact that som
e w

ealthy couples, in the 
hope of having gifted or attractive children, are w

illing to pay 
large sum

s of m
oney to donors they feel produce gam

etes of 
outstanding genetic quality. This dem

and has led, particularly 
in the U

S, to the developm
ent of com

petitive m
arkets for supe-

rior sperm
 and oocytes dubbed “über-eggs” raising disconcert-

ing echoes of eugenics (selective breeding program
s) and re-

lated fears. The com
m

ercialization of oocyte donation, for in-
stance, m

ay coerce w
om

en to ignore the possible risks of IVF 
procedures or to conceal undesirable aspects of their and their 
fam

ily’s m
edical history (paym

ent for organ donations is 
w

idely prohibited for this reason). An additional concern is 
w

hether extraordinary paym
ents for gam

etes converts the 
child into a m

ere com
m

odity. 

Q
4. List both short term

 and long term
 conse-

quences of an act w
here sex ratio is deliberately al-

tered.

Q
5. W

ould you like to choose gam
etes from

 fam
ous 

persons? From
 clever persons? From

 strong per-
sons? O

r just from
 the person you love?
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A m
arket for ‘superior’ sperm

 has long existed but the de-
m

and seem
s to be geared to donors w

ith high intellectual at-
tainm

ent. For exam
ple, the R

epository for G
erm

inal Choice in 
Escondido, California, is a nonprofit organization founded in 
1980 by R

obert G
raham

. It distributed sperm
 from

 N
obel 

Prize w
inners, and other high achievers. The R

epository has 
since gone out of business, but another organization H

eredity 
Choice continues to offer sem

en from
 prom

inent scientists 
and others. 

5.4.4. E
thics and Sex selection

Parents m
ay have one or m

ore children of one sex and now
 

w
ant to balance the fam

ily w
ith a child of the other sex, or per-

haps think that it’s good for a brother to have a sister, or vice 
versa.  M

ore troubling, how
ever, is the general social prefer-

ence for boys seen in a variety of Asian and African cultures. 
Boys are preferred because traditionally they help w

ith the 
farm

 w
ork, bring m

oney into the fam
ily and their children w

ill 
carry on the fam

ily nam
e. G

irls are less favored because m
arry-

ing them
 off requires heavy bridal paym

ents and they leave 
their birth fam

ily after m
arriage. A particular abhorrent prac-

tice of the past w
as infanticide or abandoning new

born chil-
dren of the unw

anted sex.  N
ow

adays, w
ith am

niocentesis and 
chorionic villus sam

pling it is possible to determ
ine the sex of 

a fetus before birth. The introduction of obstetric ultrasonogra-
phy has m

ade it also possible to visualize a fetus’s genitals and 
to determ

ine its sex. This can be done w
ith reasonable accu-

racy by 12-14 w
eeks post-conception. As a consequence, sex-

selective abortion is now
 a realistic option. Studies have ex-

posed that the practice of aborting fem
ale fetuses is prevalent 

in India and China w
here the sex ratio of new

born children 
has becom

e noticeably skew
ed tow

ard m
ales. In China, for ex-

am
ple, about 119 m

ale births are registered for every 100 fe-
m

ale births, and in som
e parts of India the ratio is 126:100. 

The natural sex ratio at birth is about 105:100, at least for 
W

estern populations. M
ight not the present be an opportune 

tim
e to reconsider abandoning gender discrim

inatory prac-
tices and return to w

om
en their due value and proper recogni-

tion?

Considerable high-tech research has gone into developing 
techniques for selecting a child’s sex before fertilization. Be-
cause the fetus’s sex is determ

ined by w
hether the oocyte is fer-

tilized by an X
-bearing or a Y-bearing sperm

, researches have 
developed sperm

 separation techniques by focusing on the 
sperm

’s total D
N

A content (X
-bearing sperm

 contain about 
2.9%

 m
ore D

N
A that Y-bearing sperm

). This difference is de-
tected by a technique called flow

 cytom
etry. X

- or Y-enriched 
fractions of sperm

 m
ay then be selected to insem

inate w
om

en 
w

ho desire a girl or a boy, respectively. The researchers claim
 

over 90%
 success w

ith girls; results w
ith boys are only slightly 

better than chance.  

A m
ore com

plex, but m
ore reliable m

ethod of selecting a 
child’s sex is by preim

plantation genetic screening w
here only 

em
bryos of the preferred sex are transferred for im

plantation. 
Although this technique is m

ostly done to avoid sex-linked dis-
ease, som

e fertility clinics are said to offer this service for the 
purpose of fam

ily planning.    
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This section introduces a difficult m
oral issue that 

is hotly debated in countries that oppose abortion. 
It is also linked to the eugenic issue, discussed in 
section 3.7, and genetic privacy discussed in sec-
tion 3.5. It is im

portant to understand the different 
points of view

 in this issue. This section aim
s to:

1.
D

escribe m
ethods for prenatal diagnosis.

2.
H

ighlight m
ajor bioethical concerns associated 

w
ith the choices that can be m

ade.

3.
Em

phasize that the state should never force 
selective abortions because of prenatal 
diagnosis and discuss the ethical lim

its of 
parental choice.

S
E

C
TIO

N
 5

Prenatal D
iagnosis of G

enetic 
D

isease

5.5.1. Prenatal screening 

G
enetic disease affects m

any persons, and in cases w
here it is 

severe, som
e fam

ilies decide not to have children. For m
any 

parents they only realize this after the birth of the first af-
fected child. Prenatal diagnosis allow

s the conditions of the 
em

bryo or fetus to be checked prior to birth, w
hich presents 

several options to parents.

Prenatal diagnosis or screening has becom
e associated w

ith 
norm

al prenatal care in m
ost industrialised countries. There 

are som
e im

portant non-genetic screening program
m

es. For 
exam

ple, if a w
om

an is not im
m

une to rubella, she should be 
im

m
unised before becom

ing pregnant. R
ecom

binant D
N

A 
techniques w

ere first used for prenatal selection of sickle cell 
disease in 1982. H

ow
ever the m

ost com
m

on screening used in 
m

ost countries is based on protein screening because for 
m

any diseases it is the lack of functional enzym
e that is im

por-
tant, it m

ay not m
atter w

hat allele you have as long as som
e 

protein can be m
ade (see the earlier exam

ple of PK
U

). 

For a grow
ing num

ber of know
n genetic diseases, m

ethods 
have been developed to detect the genetic defect early in fetal 
life (For m

ethods of genetic screening see the Section on G
e-

netic Technology). These m
ethods rely on rem

oving a sam
ple 

from
 the fetal m

aterial and analysing it. There are different 
stages at w

hich fetuses can be screened for genetic disease or 
abnorm

alities. As far as the ethics and the distress and the 
health risk to the m

other are concerned, the earlier the better. 
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Fetal sam
pling is laborious so that currently only a sm

all pro-
portion of the population, can be screened even if it is consid-
ered desirable. U

ltrasound is routinely used, and has the ad-
vantage of being non-invasive. D

ifferent m
ethods m

ay be com
-

bined, for instance the first screening m
ay be m

aternal blood 
sam

pling, and if the level of certain proteins (e.g. alpha-
fetoprotein) is abnorm

al, there is greater risk that the fetus 
m

ay have som
e problem

 such as spina bifida or a chrom
oso-

m
al problem

, like D
ow

n's syndrom
e. Then further testing is 

needed to check the result of a blood protein test, as still in 
m

ost cases w
ith an unusual protein level the fetus is norm

al. 

Sam
ples of placenta or fetal tissue m

ay be taken from
 those fe-

tuses considered at high risk, i.e. those of older m
others or par-

ents w
ho have a history of genetic disease. The older tech-

nique used is am
niocentesis, w

here cells from
 the am

niotic 
fluid are rem

oved and grow
n in the laboratory for analysis. N

o 
harm

 is done to the fetus as the fetus is surrounded by dis-
carded cells in the am

niotic fluid w
hich are no longer needed 

for further grow
th. The fetal sam

ples can be taken at 11-16 
w

eeks. It is now
 possible using very sensitive genetic probes to 

take a sam
ple of the chorionic villi (m

em
branes around the fe-

tus) at 6-9 w
eeks and analyse the fetal D

N
A directly to deter-

m
ine w

hether it has a specific genetic defect, w
ith the tech-

nique of chorionic villi sam
pling. Like am

niocentesis there is a 
1-2%

 risk of m
iscarriage after the sam

pling due to the proce-
dure, w

hich is w
hy they are not general. 

W
e are still unable econom

ically, ethically, or socially, to 
screen every fetus for so m

any diseases, w
ith these tech-

niques. Currently efforts and resources are focused on parents 
w

ith higher risk, how
ever, the latest screening techniques al-

low
 hundreds of sam

ples to be tested w
ith over ten thousand 

different probes sim
ultaneously, w

hich allow
s low

 cost rou-
tine screening, w

hich could enter w
idespread use. 

In the m
id-1990s m

ail order com
panies in the U

K
 conducted 

cystic fibrosis tests. In the future it w
ill be possible to rou-

tinely use the technique w
here the few

 fetal cells that can be 
found in the m

other's blood are isolated, and analysed. It is al-
ready possible to use preim

plantation diagnosis to look at an 
em

bryo before im
planting it in the m

other, w
hen IVF is used. 

H
ow

ever, IVF is not an option for general use in developing 
countries at present as m

edical resources are lim
ited. It m

ay 
be an option for those parents w

ho refuse abortion of a fetus, 
but have a high risk of passing on a genetic disease. 

Q
1. W

ould you be interested to know
 the genetic 

profile of your em
bryo/fetus before birth? W

hy?

5.5.2. Therapy or abortion after prenatal diagnosis?

The general aim
 of prenatal diagnosis is to reassure m

other's 
w

ho are w
orried that their fetus has som

e disease. They m
ay 

avoid pregnancy w
ithout the possibility of such reassurance 

that the fetus did not inherit som
e disease, or abort because 

they w
orried about som

e ill effect from
 a drug used before the 

m
other knew

 she w
as pregnant. 

319



Prenatal diagnosis does not alw
ays m

ean an affected fetus w
ill 

be aborted. In fact, m
edically it should be separated. There are 

a num
ber of advantages for the parents w

ho w
ant to bear a 

child regardless of the fetus's condition. The first is that som
e 

therapy m
ay be possible to solve the problem

, or even to 
lessen the seriousness of the condition. There are even cases 
of surgery being perform

ed on a fetus and the fetus being re-
turned to the m

other's w
om

b. Another benefit is know
ledge, 

to be inform
ed before birth and em

otionally prepared. 

H
um

an procreation is associated w
ith a high degree of error, 

because w
hen genetic elem

ents rearrange there are often m
is-

takes. The num
ber of fertilised em

bryos w
ith genetic abnor-

m
alities m

ay be about 70%
. M

ost of the genetically abnorm
al 

em
bryos are never im

planted, or are spontaneously abort in 
early pregnancy. But som

e babies are born and w
ill die later, 

som
e have a painful life, w

hile others do not. 

Q
2. 

Is 
it 

right to term
inate 

a pregnancy if the 
unborn 

child 
has 

a genetic/m
edical 

defect 
w

hich 
can-

not be treated? Is 
it right to term

inate a pregnancy if the unborn child 
has a genetic/m

edical defect w
hich can be treated?

5.5.3. E
thical issues of prenatal diagnosis

If a fetus has a serious genetic im
pairm

ent, w
ith a conse-

quence of serious m
ental deficiency, som

e people m
ight say 

that the fetus does not, and w
ill not in the future, have a "life" 

as "norm
al" hum

ans have a life. W
hile the potentiality is differ-

ent, it is im
possible to define w

hat is a norm
al hum

an life, and 
it is discrim

inatory to claim
 that som

e hum
an beings do not 

have a life w
orth living. O

ne of the achievem
ents of the tw

enti-
eth century has been to fight for the rights of all persons, and 
to not allow

 som
e people to claim

 other people are inferior. 

There are quality of life issues, but can w
e deny the potential 

for spiritual relationship betw
een G

od and the m
ost diseased 

form
s of hum

an life? Severely retarded individuals m
ay not ap-

pear spiritually aw
are - but can people judge? M

any religions 
w

ould argue there are no "w
orthless" lives. W

e should build a 
society to prevent discrim

ination, and m
ake life easier for 

those w
ith disability, w

hether or not w
e accept using prenatal 

screening. 

The ethical issues that rem
ain are questions of w

hether 
m

other’s can choice to follow
 up diagnostic tests of the em

-
bryo or fetus, w

hich can provide useful inform
ation for preven-

tative action, w
ith choices for abortion. This controversial is-

sue w
ill rem

ain a divided question in the follow
ing centuries 

the sam
e as it has for m

illennia in w
ritings about the ethical 

issues of abortion. D
ifferent countries have contrasting ap-

proaches to these questions. This book section does not take a 
position on this topic, except an observation that it is a diffi-
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cult m
oral dilem

m
a and each culture has different w

ays to 
cope w

ith the lack of consensus that is universal on the m
oral-

ity of these questions. 

5.5.4. W
hose choice?

W
e can take the view

point of the child to be, the m
other, or 

the fam
ily, and all view

s are im
portant in cultures w

hich are 
fam

ily-centred. O
nce w

e start to take society’s broader view
, 

there are m
ore ethical questions about interference in repro-

ductive rights of persons.

Although w
e w

ill continue to see ethical division over the m
o-

rality of prenatal genetic screening, w
ith som

e people continu-
ing to reject it, ethically w

e need a system
 to respect the in-

form
ed choice of fam

ilies. They m
ust decide their responsibil-

ity to present dependents and future children, and think 
firstly of the children's quality of life. The correct decision is 
not to say do not abort or abort, but it m

ay be the decision 
m

ade by the inform
ed m

other. Society m
ay put lim

its on the 
extent of this choice, e.g. m

aybe for sex selection, and m
aybe 

for fears of m
isuse. 

Q
3. Im

agine you are the governm
ent m

inister 
in a resource-poor country w

ith a large population. 
W

hat policy options to govern health services re-
lated to prenatal diagnosis w

ould you offer?
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This section introduces a crim
e that still occurs in 

som
e parts of the w

orld, and som
e of the social is-

sues behind it.  It is related to section 5.4. In som
e 

parts of the w
orld still today, fam

ilies kill girl chil-
dren w

hen born are killed w
ithin 24 to 48 hours of 

their birth. 

This section aim
s to:

1.
Introduce the concept and history of fem

ale 
infanticide. 

2.
D

iscuss the case study of fem
ale infanticide in 

India

3.
D

iscuss the causes for fem
ale infanticide, and 

how
 to prevent fem

ale infanticide around the 
w

orld.

S
E

C
TIO

N
 6

Fem
ale Infanticide

5.6.1. Fem
ale Infanticide

G
enerally Fem

ale Infanticide is the act of killing a new
 born 

girl baby w
ithin 24 to 48 hours of birth. This doesn’t happen 

to m
ale infants. Is this not a grave concern for hum

anity? 
Am

ong the creatures in the w
orld there is a tendency of the 

strongest one to dom
inate over the w

eakest one. This is true 
w

ith hum
an beings also. Although w

e can find fem
ale infanti-

cide in various form
s and w

ays in different countries, m
ost of 

the countries stopped this cruel m
ethod by the m

iddle of the 
late 19th century. H

ow
ever in certain countries like India, fe-

m
ale infanticide still prevails to som

e degree. The people of 
D

um
a sacrifice a child every year to please their deity. The R

o-
m

ans w
ere also accused of this type of practice, and it is said 

that this practice prevailed in northern Europe also. The Suevi 
and Scandinavians held it as a fixed principle that their happi-
ness and security could be obtained only at the expense of the 
lives of others. The Pagan Arabs buried their daughters alive.

5.6.2. Fem
ale Infanticide in India

In India fem
ale infanticide prevails to a significant extent, 

even after the 19th century attem
pts to stop it. In India the cus-

tom
s of fem

ale infanticide originated as a sacrifice to the god 
in som

e parts of Bengal. In som
e parts of O

rissa w
hen a cou-

ple had no children for a long tim
e they took a vow

 to the god-
dess G

anga that if she bestow
ed upon them

 children, they 
w

ould offer the first born to her. If they w
ere blessed w

ith chil-
dren the eldest w

as reared for three or four years and on an 
auspicious day, it w

as a given a holy bath in the river; the 
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child w
as encouraged to go further and further into the w

ater 
till it w

as carried aw
ay by the stream

. This kind of offering is 
still practiced in som

e parts of O
rissa. In Tam

il N
adu the horri-

ble fact of killing fem
ale children has been reduced but has 

not stopped yet.

There are several causes for fem
ale infanticide in India today. 

The poor econom
ic status of the fam

ily plays a m
ajor role. The 

raising of girls is said to be inauspicious w
ith the D

ow
ry Sys-

tem
 still prevailing as an incentive to avoid financial costs of 

m
arrying daughters. O

ther factors include illiteracy of the par-
ents, and negative influence of som

e neighbors and society.

      !

        

5.6.3. W
hy Should Fem

ale Infanticide be stopped?

Fem
ale infanticide affects the im

m
ediate society as w

ell as the 
larger society. W

hen the m
other, the father and the siblings 

are affected by killing a child in the fam
ily, the larger com

m
u-

nity feels asham
ed. Fem

ale infanticide results in psychological 

shocks. Therefore they keep the fact as a secret even though 
the practice is very com

m
on in the com

m
unity. The bioethical 

im
m

aturity of the fam
ily should be exposed and proper coun-

seling should be given to the m
em

bers of the fam
ily.

To prevent fem
ale infanticide around the w

orld, parents 
should be educated. A baby of any gender should be consid-
ered to be the greatest gift of G

od. In the process of procrea-
tion nothing can happen w

ithout the presence of the fem
ale. 

Fem
ale infanticide is a social injustice to w

om
en.
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W
hat is Fem

ale Infanticide?

A
.

Loving boys

B
.

K
illing a baby girl

C
.

K
illing a fetus

D
.

K
illing the m

other



D
ram

a 

G
roups of students can play out this skit in the pres-

ence of the teachers.

First Fam
ily

A baby boy is born. The w
hole fam

ily is very happy and all 
m

em
bers of the fam

ily distribute sw
eets to their neighbors on 

this occasion. 

N
eighbouring Fam

ily

A baby girl is born and the w
hole fam

ily seem
s to be sad and 

the neighbors com
e and com

plain to the m
other for giving 

birth to a baby girl. This hurts the m
other acutely and she 

takes the new
 born aw

ay to a distant place to kill the child. As 
she is snatching the child, the grandm

other of the new
born 

baby w
atches this and follow

s her child. After w
alking for a dis-

tance she asked her daughter w
hy she had taken her new

 born 
daughter to a distant place. The m

other replies that the agony 
of giving birth to a girl child has been pricking her m

ind and 
so she has m

ade up her m
ind to kill the new

born. The grand-
m

other politely says to the new
born’s m

other if she had killed 
her w

hen she w
as born as a fem

ale child, w
hat w

ould have 
been the plight of the fam

ily. The grandm
other advises her 

child and the m
other repents for her act and im

m
ediately falls 

dow
n at the feet of her m

other and asks for her pardon. N
ow

 
the new

born baby, her m
other and her grandm

other return 
hom

e and give sw
eets to all the neighboring houses and cele-

brated the birth of the new
 girl child.

Q
uestions for R

eflection

Q
1. C

an w
e allow

 Fem
ale Infanticide? W

ho can be 
blam

ed?

Q
2. W

hat is your action plan if you happen to see an 
incident of attem

pted fem
ale infanticide?
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This 
section 

introduces 
hum

an 
cloning, 

a 
technology that is considered a crim

e in som
e 

parts of the w
orld, and som

e of the social issues 
behind it. The issue of cloning is unlikely to 
disappear 

as 
scientists 

continue 
to 

develop 
research 

into 
m

edical 
therapies, 

and 
is 

an 
exam

ple of an issue w
hich m

ay not be possible to 
reach a m

oral consensus upon. 

S
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H
um

an Cloning

    
!    

!   
!

F
rom

 
S

cien
tific 

A
m

erican 
N

ovem
b

er 
2

4
, 

2
0

0
1 

(http://w
w

w
.sciam

.com
/)

4.7.1. Cloning

Cloning is the process of asexually producing a group of cells 
(clones), all genetically identical to the original ancestor. Clon-
ing in essence m

eans ‘m
aking an exact copy’. Cloning of cells 

is a com
m

onplace procedure in the life sciences and reproduc-
tive cloning of som

e anim
als is now

 already possible. D
olly, 

the sheep w
as the first such m

am
m

al to be born, in 1997.

The H
um

an G
enom

e O
rganization (H

U
G

O
) defines "The term

 
'cloning', w

hile used in a general sense to refer to the produc-
tion of genetic copies of individual organism

s or cells w
ithout 

sexual reproduction, involves a num
ber of different tech-

niques, including em
bryo splitting; som

atic cell nuclear 
transfer into an enucleated egg; and developm

ent of cell 
lines, derived from

 a som
atic cell, in cell culture. Types of 

cloning m
ay also be distinguished according to the organism

 
in question and to the purpose for w

hich the technique is em
-

ployed. H
um

an cloning, for exam
ple m

ay be subdivided ac-
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cording to the purposes for w
hich it is carried out reproduc-

tive cloning, basic research and therapeutic cloning."

The w
ord “cloning” is also used in recom

binant D
N

A m
anipu-

lation procedures to produce m
ultiple copies of a single gene 

or segm
ent of D

N
A. It is m

ore com
m

only know
n as the pro-

duction of a cell or an organism
 from

 a som
atic cell of an or-

ganism
 w

ith the sam
e nuclear genom

ic (genetic) characters - 
w

ithout fertilization. A clone is a collection of cells or organ-
ism

s that are genetically identical. Som
e vegetables are m

ade 
this w

ay, like asparagus, or flow
ers like orchids.

H
um

an reproductive cloning is the production of a hum
an fe-

tus from
 a single cell by asexual reproduction. In 2001 a 

cloned em
bryo w

as reported m
ade by nuclear transfer, though 

in 1993 cloned em
bryos w

ere m
ade by splitting hum

an em
-

bryos. Since the late 1990s reproductive cloning w
as used to 

produce clones of the adults of a num
ber of m

am
m

alian spe-
cies, including cats, dogs, cow

s, sheep, m
ice and pigs. The 

m
ost fam

ous of these w
as D

olly, the sheep. M
any countries 

rushed to outlaw
 the possibility of reproductive cloning in hu-

m
ans. M

ost m
am

m
alian em

bryos can only be split into 2-4 
clones, after that the cells lack the ability to start developm

ent 
into a hum

an being. 

4.7.2. E
m

bryonic Stem
 (E

S) cells

ES cells are a form
ative cell w

hose daughter cells give rise to 
other cell types; for exam

ple, pluripotent em
bryonic stem

 cells 
are capable of generating all cell types com

pared to the m
ulti-

potent adult-derived stem
 cells w

hich generate m
any but not 

all cell types. Thus, stem
 cells m

ay originate from
 em

bryonic 
tissue and from

 adult tissue and both types are suitable for 
cloning technology; that is, therapeutic and/or reproductive. 
Therapeutic cloning is the cloning of em

bryos containing D
N

A 
from

 an individual's ow
n cell to generate a source of em

bry-
onic stem

 cell-progenitor cells that can differentiate into the 
different cell types of the body. The aim

 is to produce healthy 
replacem

ent tissue that w
ould be readily available and due to 

im
m

unocom
patibility, the recipients w

ould not have to take 
im

m
unosuppressant drugs for the rest of their lives. The ethi-

cal status of em
bryonic stem

 cells is a m
atter of controversy 

because the label ‘em
bryo’ is associated w

ith cloning technol-
ogy w

hen typically em
bryonic stem

 cells are used. Strictly 
speaking, the early preim

plantation blastocyst is not yet an 
em

bryo and is m
ore properly called a pre-em

bryo. For this rea-
son ethics com

m
issions in several nations have approved re-

search on the hum
an pre-em

bryo up to 14 days because the 
conceptus is not yet differentiated. In this sense, the pre-
em

bryo cells are no different from
 those in standard tissue cul-

tures. O
n the other hand, it is true that a hum

an pre-em
bryo 

could, in unscrupulous hands, be guided to develop into a hu-
m

an being. The protagonists against cloning m
aintain that by 

virtue of the pre-em
bryo’s special status, it’s w

rong to carry 
out destructive experim

ents on them
.

Q
1. 

Is there a difference betw
een identical 

tw
ins m

ade in nature or ones m
ade by hum

an clon-
ing? 
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Q
2. Such clones could be born at different tim

es 
and/or from

 different m
others? A

re they still tw
ins? 

4.7.3. R
eproductive C

loning

R
eproductive cloning has been com

m
on place for som

e plants 
that w

e eat, but it has been possible in anim
als for less than 

half a century. After the developm
ent of the technique of asex-

ual reproduction of clonal frogs in the m
id-1960s there w

as a 
period of m

uch debate considering the possibility and ethics 
of cloning hum

ans. H
ow

ever the 1950s and 1960s experi-
m

ents in nuclear transfer in am
phibians that could generate 

clones in som
e species could not be applied to m

am
m

als in sci-
entific attem

pts at nuclear transfer from
 the 1960s until 1997. 

Protection of hum
an dignity is one of the cardinal principles 

of bioethics and has been enshrined in a num
ber of interna-

tional instrum
ents. The U

N
ESCO

 U
niversal D

eclaration on 
the H

um
an G

enom
e and H

um
an R

ights states in article 11, 
that: "Practices w

hich are contrary to hum
an dignity, such 

as reproductive cloning of hum
an beings, shall not be perm

it-
ted. States and com

petent international organizations are in-
vited to co-operate in identifying such practices and in tak-
ing, at national or international level, the m

easures neces-
sary to ensure that the principles set out in this D

eclaration 
are respected."

Am
ongst the argum

ents raised against cloning has been con-
cern that reproductive cloning w

ould lessen the respect for in-
dividuals because of the feeling that they could easily be re-
placed. O

ne of the key considerations in the debate on dignity 

and cloning relates to the science of cloning, its inexactness 
and the extent to w

hich it m
ay case significant suffering to hu-

m
ans. 

The legal status and identity of a cloned individual is likely to 
prove a com

plex but not insurm
ountable problem

 for the legal 
com

m
unity to resolve. The intrinsic and extrinsic dignity of a 

cloned individual depends upon the m
anner in w

hich they are 
treated by fam

ily, society and the law
. H

ow
ever, ethically as a 

hum
an being any cloned individual w

ould have equal rights 
under the U

N
 D

eclaration of H
um

an R
ights. 

The issue of hum
an control over reproduction is not funda-

m
entally new

, but one of degree. M
any persons have said that 

hum
an reproductive cloning is going too far because it is no 

longer sexual reproduction. The key concern is the extent that 
hum

ans control nature, as w
ell as the potential im

pact this 
control w

ill have on genetic diversity and hum
an psychology. 

It is argued that design of persons takes aw
ay autonom

y of 
children w

hose biological characteristics w
ould be due not to 

chance, as in sexual reproduction, but to the choice of the per-
son responsible for the cloning. O

n the other hand it has also 
long been argued that for a child to exist at all cannot be 
against their interests.

Q
3. Should teachers be able to clone good students, 

or parents clone good children? D
iscuss the ethical 

issues of cloning.
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H
um

an cloning has been one of the m
ost em

otive 
and divisive issues to face U

N
 negotiators and the 

international com
m

unity in recent years. 

In order to illustrate an exam
ple of the politics 

surrounding 
hum

an 
cloning 

below
 

is 
the 

D
eclaration and the extended press release w

hich 
includes 

the 
view

points 
of 

som
e 

countries. 
Consider the issues behind the D

eclaration, w
hich 

follow
ed 

several 
years 

of 
hot 

debate. 
Firm

 
positions on both sides of the debate led to a 
com

prom
ise position in the form

 of a non-binding 
U

N
 D

eclaration on Cloning, (A/R
ES/59/280).

S
E

C
TIO

N
 8

U
nited N

ations D
eclaration on 

H
um

an Cloning

Press R
elease of the U

nited N
ations D

eclaration on 
H

um
an C

loning 

Press R
elease           8 M

arch 2005       G
A/10333

Fifty-N
inth G

eneral Assem
bly Plenary 82nd M

eeting (AM
)

G
EN

ER
AL ASSEM

BLY AD
O

PTS U
N

ITED
 N

ATIO
N

S D
ECLA-

R
ATIO

N
 O

N
 H

U
M

AN
 CLO

N
IN

G
 BY VO

TE O
F 84-34-37

The G
eneral Assem

bly this m
orning adopted the U

nited N
a-

tions D
eclaration on H

um
an Cloning, by w

hich M
em

ber 
States w

ere called on to adopt all m
easures necessary to pro-

hibit all form
s of hum

an cloning inasm
uch as they are incom

-
patible w

ith hum
an dignity and the protection of hum

an life.  

Acting on the recom
m

endation of the Sixth Com
m

ittee (Le-
gal), contained in its report A/59/516/Add.1, the Assem

bly 
adopted the text by a vote of 84 in favour to 34 against, w

ith 
37 abstentions (See Annex).  

By further term
s of the D

eclaration, M
em

ber States w
ere also 

called on to protect adequately hum
an life in the application 

of life sciences; to prohibit the application of genetic engineer-
ing techniques that m

ay be contrary to hum
an dignity; to pre-

vent the exploitation of w
om

en in the application of life sci-
ences; and to adopt and im

plem
ent national legislation in that 

connection.   
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The D
eclaration adopted today w

as the product of a W
orking 

G
roup established by the Assem

bly to finalize the text of a 
U

nited N
ations declaration on hum

an cloning, w
hich m

et in 
N

ew
 York last m

onth.  Last N
ovem

ber, the Sixth Com
m

ittee 
averted a divisive vote on the question of an international con-
vention against hum

an reproductive cloning by deciding to 
take up the issue as a declaration.

R
egretting the failure to achieve consensus, several delega-

tions said they had voted against the text today because the 
reference to “hum

an life” could be interpreted as a call for a 
total ban on all form

s of hum
an cloning.  The Assem

bly had 
m

issed an opportunity to adopt a convention prohibiting re-
productive cloning, said the U

nited K
ingdom

 representative, 
because of the intransigence of those w

ho w
ere not prepared 

to recognize that other sovereign States m
ight decide to per-

m
it strictly controlled applications of therapeutic cloning.  

Echoing the view
s of a num

ber of speakers, he said the D
ecla-

ration w
as a non-binding political statem

ent, w
hich w

ould not 
affect his country’s position on the issue.

Those in favour of the D
eclaration w

elcom
ed its adoption, say-

ing it constituted an im
portant step in the protection of hu-

m
an dignity and the prom

otion of hum
an rights, as w

ell as a 
stepping stone in the process tow

ards a com
plete ban on hu-

m
an cloning. 

 The text, noted Costa R
ica’s representative, 

sought to advance science in a clear fram
ew

ork of ethical 
norm

s.  The text, added Ethiopia’s representative, sent a clear 
m

essage against unethical research w
hich m

ade hum
an life 

the object of experim
entation.   

E
xplanations after V

ote

The representative of M
exico, speaking in explanaton of posi-

tion after the ivote, said that those negotiating the D
eclaration 

had had to take into account uncertainty over new
 scientific 

advances, 
as 

w
ell 

as 
its 

ethical, 
cultural 

and 
religious 

im
plications.  There w

as a dichotom
y betw

een reproductive 
and therapeutic cloning and, during the entire process, M

ex-
ico had focused on seeking a 
consensus, first on the nego-
tiation of a m

andate and sub-
sequently on the text itself.

R
egretfully, it had not been 

possible to achieve a consen-
sus that w

ould facilitate a uni-
versal norm

, he said. 
 D

e-
spite the fact that som

e dele-
gations had decided not to 
yield in their original posi-
tions, m

any of their concerns 
had, in fact, been included in 
the final text just adopted.  
The text had the fundam

ental 
concern of guaranteeing hum

an dignity and it reflected a real-
istic form

 of com
prom

ise.  H
opefully, the N

ational Parliam
ent 

w
ould take the necessary action, as the letter and spirit of the 

D
eclaration w

ere in step w
ith M

exican legislation and jurispru-
dence.
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The representative of China, also speaking in explanation af-
ter the vote, said that different countries varied in their under-
standing of the text’s inherent m

oral, ethical and religious as-
pects, and it w

as regrettable that the D
eclaration failed to give 

effect to the concerns of those countries.  The prohibitions con-
tained in the text could be m

isunderstood as covering all 
form

s of cloning.  H
aving voted against the D

eclaration, the 
Chinese G

overnm
ent w

ould continue to adhere to its position 
against reproductive hum

an cloning, w
hile m

aintaining strict 
controls over therapeutic cloning.

The representative of India expressed deep regret that the 
Sixth Com

m
ittee had been unable to recom

m
end to the ple-

nary a text that w
as acceptable to all M

em
ber States on a m

at-
ter of such param

ount im
portance as an international conven-

tion against the reproductive cloning of hum
an beings.  India 

had voted against the political D
eclaration, as som

e of the pro-
visions of the D

eclaration could be interpreted as a call for a 
total ban on all form

s of hum
an cloning.

India rem
ained totally opposed to reproductive cloning ow

ing 
to the doubtful nature of its safety, success, utility and ethical 
acceptability, he said.  H

ow
ever, the m

erits of therapeutic clon-
ing w

ere considered on a case-by-case basis w
ithin the bioethi-

cal guidelines laid dow
n w

ith the approval of the N
ational Bio-

ethical Com
m

ittee.  The D
eclaration voted upon today w

as 
non-binding and did not reflect agreem

ent am
ong the w

ider 
m

em
bership of the G

eneral Assem
bly.  India’s approach to 

therapeutic cloning, thus, rem
ained unchanged.

Belgium
’s representative regretted that it w

as not possible to 
find agreem

ent on a D
eclaration that could have found consen-

sus in the Assem
bly.  Today’s vote reflected the w

ide diver-
gence in the international com

m
unity on the text.  R

ather 
than bringing States together, it had divided them

.  It w
as es-

sential that reproductive hum
an cloning be prohibited.  H

ow
-

ever, it w
as reasonable to preserve, at the national level, the 

possibility of carrying out therapeutic cloning.  

The representative of the U
nited K

ingdom
 said he voted 

against the D
eclaration, because the reference to “hum

an life” 
could be interpreted as a call for a total ban on all form

s of hu-
m

an cloning.  H
e could not accept such an am

biguous D
eclara-

tion, w
hich m

ight sow
 confusion about the acceptability of 

that im
portant field of research.  The Assem

bly had m
issed an 

opportunity to adopt a convention prohibiting reproductive 
cloning because of the intransigence of those w

ho w
ere not 

prepared to recognize that other sovereign States m
ight de-

cide to perm
it strictly controlled applications of therapeutic 

cloning.  The D
eclaration voted on today w

as a w
eak, non-

binding political statem
ent that did not reflect anything ap-

proaching consensus w
ithin the Assem

bly, and w
ould not af-

fect 
the 

U
nited 

K
ingdom

’s 
strong 

support 
of 

stem
 

cell 
research.  

H
ungary’s representative said he voted in favour of the D

ecla-
ration because it attached the utm

ost im
portance to sending a 

strong m
essage that the birth of cloned hum

an beings w
as not 

acceptable.  Furtherm
ore, during the conduct of life sciences, 

there w
as a need for a delicate balance betw

een the freedom
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of research and the adequate protection of hum
an life and 

dignity.  Also, the D
eclaration w

as in line w
ith the existing obli-

gations of H
ungary under international law

.  H
e hoped the 

D
eclaration w

as only one step in the consideration of hum
an 

cloning, and not the final stage.  H
ungary w

as open for further 
discussions in the international com

m
unity at the appropriate 

tim
e.

The representative of the R
epublic of K

orea said his country 
had voted against the political D

eclaration, w
hich had not 

achieved a political consensus.  It w
as not binding and w

ould 
not affect the R

epublic of K
orea’s future position on therapeu-

tic cloning, w
hich w

ould reaffirm
 hum

an dignity by relieving 
pain and suffering.

The representative Thailand expressed regret that the G
eneral 

Assem
bly and the Sixth Com

m
ittee had been unable to adopt 

a consensus D
eclaration.  The D

eclaration just adopted w
as 

not binding and the text w
as am

biguous.  In light of that, Thai-
land had voted against the D

eclaration and felt that it should 
be left to M

em
ber States to use their ow

n interpretation as to 
w

hether or not to prohibit therapeutic cloning.

The representative of Spain said that the term
 “hum

an life” 
contained in the text w

as confusing and should be replaced by 
the term

 “hum
an being” as used in scientific texts.  The D

ecla-
ration did not cover the w

ell know
n fundam

ental differences 
betw

een the tw
o types of cloning.  The fact that there had 

been no consensus on the issue after four years of discussion 
show

ed just how
 precarious the text w

as as adopted.  Spain 

w
as opposed to reproductive cloning, but favoured therapeu-

tic cloning, w
hich w

as looked upon positively by the scientific 
com

m
unity.  The issue w

ould now
 be passed on to the N

a-
tional Parliam

ent.

Japan’s 
representative 

said 
he 

had 
voted 

against 
the 

resolution.  The D
eclaration w

as difficult to interpret and did 
not respect the various view

s of M
em

ber States.  The adopted 
text w

ould not affect Japan’s dom
estic legislation on the 

issue.  

The representative of Brazil regretted the lack of consensus on 
the text adopted, w

hich highlighted the deep division in the 
international com

m
unity on the issue.  H

e also regretted that 
the Sixth Com

m
ittee had deviated from

 its original m
andate 

to elaborate an international convention on hum
an cloning.  

H
e had voted against the text, w

hich did not contain language 
consistent w

ith his country’s position on the issue.   

Singapore’s representative said he had voted against the reso-
lution because it did not capture the diversity of view

s on the 
issue.  Four years ago, the Assem

bly endorsed an initiative to 
begin w

ork on an international convention on hum
an cloning. 

 There w
as still unanim

ity that reproductive cloning should be 
banned.  It w

as unfortunate that that initiative w
as hijacked, 

and culm
inated today in the adoption of a text w

hich sought 
to im

pose a single set of regulations on States regarding all 
form

s of hum
an cloning.  

The representative of the U
nited States, w

elcom
ing the adop-

tion of the D
eclaration, recalled that his delegation had ex-
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plained its position in the Sixth Com
m

ittee and w
ould not 

give a further explanation today.   The full text of that explana-
tion w

as on the w
eb site of the Perm

anent M
ission of the 

U
nited States.

The representative of Poland said his delegation had voted in 
favour of the D

eclaration and unequivocally opposed the clon-
ing of hum

an em
bryos.  Any use of hum

an stem
 cells should 

be perm
itted only w

hen the stem
 cells or stem

 cell lines w
ere 

obtained from
 supernum

erary cells, or w
hen donors had ex-

pressed their w
illingness to perm

it it.

The representative of South Africa said his delegation had ab-
stained from

 the vote and found that the language of the text 
w

as deliberately am
biguous so as not to infringe on the rights 

of those w
ho w

ished to continue w
ith research in their ow

n 
jurisdictions.  South Africa w

as against reproductive hum
an 

cloning and w
ould continue w

ith the strict regulation of thera-
peutic cloning.  South Africa considered therapeutic cloning to 
be aim

ed at protecting hum
an life and, as such, it w

as not in-
consistent w

ith the D
eclaration just adopted.

The representative of Canada, em
phasizing that his country’s 

position w
as clear, said reproductive cloning w

as illegal in Can-
ada in w

hatever form
. 

 The am
biguity of the D

eclaration 
m

ight give rise to certain political and other concerns.

N
orw

ay’s representative said that his G
overnm

ent opposed 
both reproductive hum

an cloning and therapeutic cloning, as 
reflected in its dom

estic legislation.  It had sought to contrib-
ute to the elaboration of an international convention on the 

issue.  At the sam
e tim

e, it had been w
illing to go along w

ith a 
declaration, as long as it enjoyed consensus.  H

e had voted 
against the D

eclaration, since it did not reflect the view
s of all 

States and did not enjoy consensus.

The representative of Costa R
ica said the adoption of the D

ec-
laration today constituted a historic step to prom

ote hum
an 

rights and guarantee hum
an dignity in all circum

stances.  The 
text urged the scientific com

m
unity to advance, bearing in 

m
ind the value of hum

an dignity and hum
an life.  It w

as im
-

possible to reach a consensus because a sm
all group of States 

had rejected all reference to hum
an life in the text.  The D

ecla-
ration sought to advance science in a clear fram

ew
ork of ethi-

cal norm
s.  It w

as of concern that som
e delegations had under-

m
ined the value of the D

eclaration, w
hich had received m

ajor-
ity support.  

France’s representative said she regretted the failure to find 
consensus.  She w

as convinced that there w
as a clear consen-

sus regarding the prohibition of reproductive hum
an cloning.  

Also, given the threat of dangerous experim
entation, it w

as es-
sential to prohibit reproductive hum

an cloning.  H
ow

ever, she 
could not agree on prohibiting all form

s of cloning.  France 
had voted against the D

eclaration, and regretted the inability 
of the Assem

bly to send a universal m
essage on such a vital is-

sue.

The representative of N
igeria regretted that he w

as not in the 
room

 w
hen the voting took place.  H

e w
as fully in favour of 

the D
eclaration.  H

is country supported the D
eclaration be-
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cause there w
as no alternative to it, for the tim

e being.  H
u-

m
an life w

as sacrosanct, and there w
as no reason for its 

violation.  It w
as an inconceivable paradox that proponents of 

therapeutic cloning w
ould sacrifice the life of one in order to 

serve another.  H
e stressed that hum

an cloning w
as unethical 

and a direct assault on hum
an dignity.  Today’s D

eclaration 
w

as only a stepping stone in the process tow
ards a convention 

on a com
plete ban on hum

an cloning. 

The representative of M
ali said, had his delegation been pre-

sent, it w
ould have abstained from

 the vote, in accordance 
w

ith the com
m

on position of the O
rganization of the Islam

ic 
Conference.

The representative of the R
ussian Federation said that the 

question involved com
plex scientific and ethical issues and 

that his country had alw
ays been in favour of consensus.  R

e-
grettably, there had been no consensus.  But, the R

ussian Fed-
eration had voted in favour of the D

eclaration, in order to 
send a m

essage to the international com
m

unity about the im
-

perm
issibility of reproductive hum

an cloning.

The representative of U
ganda said that her country had voted 

in favour of the D
eclaration because it opposed the destruc-

tion of hum
an em

bryos and believed in the protection of hu-
m

an dignity.  The D
eclaration w

as consistent w
ith hum

anity’s 
responsibility to protect the sanctity of hum

an life.

The representatives of the N
etherlands said his country had 

opposed the D
eclaration because it could be interpreted as a 

total ban on all form
s of cloning.  There w

as a need for strict 

oversight, but not a total ban.  The D
eclaration just adopted 

w
as not binding.

The representative of Ethiopia said he had voted in favour of 
the D

eclaration, w
hich sent a clear m

essage against unethical 
research, that m

ade hum
an life the object of experim

entation.  
H

e hoped the funding for research into hum
an cloning could 

be redirected tow
ards research and developm

ent to find cures 
for those affected by H

IV/AID
S, tuberculosis and m

alaria.

The representative of Antigua and Barbuda said that, had she 
been in the room

 during the vote, she w
ould have voted in fa-

vour of the text.

K
yrgyzstan’s representative also said that, had he been in the 

room
, he w

ould have voted in favour. 

Libya’s representative congratulated the international com
m

u-
nity for adopting the D

eclaration, w
hich w

as a step forw
ard in 

the process tow
ards a future convention to ban all form

s of hu-
m

an cloning.  The D
eclaration w

as a starting point in the pro-
tection of hum

an dignity.  H
e had voted in favour of the D

ecla-
ration.Q

1. R
ead  the text of a U

nited N
ations D

eclara-
tion, see w

here your country voted in this debate.

Vote on D
eclaration on H

um
an Cloning
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The U
nited N

ations D
eclaration on H

um
an Cloning (docu-

m
ent A/59/516/Add.1) w

as adopted by a recorded vote of 84 
in favour to 34 against, w

ith 37 abstentions, as follow
s:

In favour:  Afghanistan, Albania, Andorra, Australia, Austria, 
Bahrain, Bangladesh, Belize, Benin, Bolivia, Bosnia and H

erze-
govina, Brunei D

arussalam
, Burundi, Chile, Com

oros, Costa 
R

ica, Côte d’Ivoire, Croatia, D
em

ocratic R
epublic of the 

Congo, D
jibouti, D

om
inican R

epublic, Ecuador, El Salvador, 
Equatorial G

uinea, Eritrea, Ethiopia, G
eorgia, G

erm
any, G

re-
nada, G

uatem
ala, G

uyana, H
aiti, H

onduras, H
ungary, Iraq, 

Ireland, Italy, K
azakhstan, K

enya, K
uw

ait, Lesotho, Liberia, 
Liechtenstein, M

adagascar, M
alta, M

arshall Islands, M
auri-

tius, M
exico, Federated States of M

icronesia, M
onaco, M

o-
rocco, N

icaragua, Palau, Panam
a, Paraguay, Philippines, Po-

land, Portugal, Q
atar, R

w
anda, Saint K

itts and N
evis, Saint Lu-

cia, Saint Vincent and the G
renadines, Sam

oa, San M
arino, 

Sao Tom
e and Principe, Saudi Arabia, Sierra Leone, Slovakia, 

Slovenia, Solom
on Islands, Sudan, Surinam

e, Sw
itzerland, Ta-

jikistan, The form
er Yugoslav R

epublic of M
acedonia, Tim

or-
Leste, Trinidad and Tobago, U

ganda, U
nited Arab Em

irates, 
U

nited R
epublic of Tanzania, U

nited States, U
zbekistan, Zam

-
bia.

Against:  Belarus, Belgium
, Brazil, Bulgaria, Cam

bodia, Can-
ada, China, Cuba, Cyprus, Czech R

epublic, D
em

ocratic Peo-
ple’s R

epublic of K
orea, D

enm
ark, Estonia, Finland, France, 

G
abon, Iceland, India, Jam

aica, Japan, Lao People’s D
em

o-
cratic R

epublic, Latvia, Lithuania, Luxem
bourg, N

etherlands, 

N
ew

 Zealand, N
orw

ay, R
epublic of K

orea, Singapore, Spain, 
Sw

eden, Thailand, Tonga, U
nited K

ingdom
.

Abstain:  Algeria, Angola, Argentina, Azerbaijan, Baham
as, 

Barbados, Burkina Faso, Cam
eroon, Cape Verde, Colom

bia, 
Egypt, Indonesia, Iran, Israel, Jordan, Lebanon, M

alaysia, 
M

aldives, M
ongolia, M

yanm
ar, N

am
ibia, N

epal, O
m

an, Paki-
stan, R

epublic of M
oldova, R

om
ania, Serbia and M

ontenegro, 
Som

alia, South Africa, Sri Lanka, Syria, Tunisia, Turkey, 
U

kraine, U
ruguay, Yem

en, Zim
babw

e.

Absent:  Antigua and Barbuda, Arm
enia, Bhutan, Botsw

ana, 
Central African R

epublic, Chad, Congo, D
om

inica, Fiji, G
am

-
bia, G

hana, G
reece, G

uinea, G
uinea-Bissau, K

iribati, K
yrgyz-

stan, Libya, M
alaw

i, M
ali, M

auritania, M
ozam

bique, N
auru, 

N
iger, N

igeria, Papua N
ew

 G
uinea, Peru, R

ussian Federation, 
Senegal, Seychelles, Sw

aziland, Togo, Turkm
enistan, Tuvalu, 

Vanuatu, Venezuela, Vietnam
.
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This 
is 

a 
consensus 

statem
ent 

developed 
by 

experts in different fields from
 different countries, 

about a controversial issue - use of stem
 cells. This 

illustrates how
 academ

ics m
ake recom

m
endations 

for self-governance of research to the research 
com

m
unity, w

hile also addressing the questions 
facing policy m

akers. It also explains som
e of the 

potential uses of stem
 cells.

S
E

C
TIO

N
 9

H
um

an G
enom

e O
rganization 

(H
U

G
O

) Ethics Com
m

ittee 
Statem

ent on Stem
 Cells
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Further possible discussion questions:

1. 
Clinicians have to be vigilant not to repeat the sam

e m
is-

takes and so, in order to    benefit their patients, have to learn 
from

 each other’s experiences. W
hat are the    m

ajor spheres 
of know

ledge central to our understanding of hum
an fertility 

and    reproductive success?

2. 
A m

an w
as found to have around 12 m

illion sperm
 per 

m
illiliter of sem

en. In all probability w
ill he be able to father 

children in the norm
al w

ay?

3. 
D

uring hysterectom
y a w

om
an has her uterus rem

oved. 
W

hat effect w
ill this have on her producing eggs?

4. 
If the technique of reproductive cloning w

ere perfected 
and adopted, w

ould that affect people’s ethical view
s about re-

productive behavior? Com
pare and contrast w

hat in your opin-
ion is right or w

rong in the reproduction dom
ain.

5. 
Explain how

 your view
s have changed follow

ing this bio-
ethics m

odule.

6. 
For both sperm

 and oocyte donations, there is a m
arket 

for donors w
ho are perceived to be genetically superior, and 

higher fees m
ay be paid in such cases especially for oocytes. 

D
iscuss the bioethical ram

ifications of this.

7. 
W

hat in your m
ind are the ‘correctness’ issues raised in 

the case of a rich couple using a poor w
om

an’s body to surro-
gate their child? 

8. 
D

iscuss the pros and cons of paying high prices for ‘ge-
netically favored’ gam

etes. W
ill the couple love their child as 

m
uch or w

ill they be resentful if their dream
 of a ‘superior’ 

child does not com
e true? 

9. 
Scientific discoveries build on previous scientific discov-

eries and the outcom
e of scientific experim

ents cannot be 
know

n in advance. D
iscuss.

10. 
W

hat are the perceived, including culturally-specific, bar-
riers to seeking and      utilizing AR

T assistance and other re-
productive care services?

11. 
H

ow
 can w

e, as potential parents, best benefit from
 the 

insights gained by    scientists since the birth of the first IVF 
baby in 1978? 

12. 
D

iscover culturally-dependent fertility beliefs and prac-
tices. 
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C
H

A
PTE

R
 6

N
eurosciences

The 
future 

of 
hum

an 
behaviour 

and 
m

oral choices w
ill include issues of m

en-
tal m

anipulation, drug addictions, and 
m

ental health. There are sections on neu-
rosciences, addiction, and m

em
ories. 



S
E

C
TIO

N
 O

B
JE

C
TIV

E
S.

As our know
ledge of the brain increases w

e are 
able to alter its function; therefore, it becom

es im
-

portant to integrate neuroscience and neuroethics 
into the foundations of learning. 

This section aim
s to:

1.
Introduce the nervous system

.

2.
Point to a diversity of neuroethics.

3.
D

raw
 attention to the revolutionary nature of 

current research. 

4.
D

iscuss Parkinson’s disease to highlight m
ajor 

issues of ethics in neuroscience.

 

S
E

C
TIO

N
 1

Advances in N
euroscience &

 
N

euroethics

6.1.1. The H
um

an N
ervous System

N
euroscience is the study of the nervous system

. The nervous 
system

 is m
ade up of the central nervous system

 (CN
S) and 

the peripheral nervous system
 (PN

S). The central nervous sys-
tem

 consists of the brain and spinal colum
n; the peripheral 

nervous system
 includes the cranial and spinal nerves and an 

extensive netw
ork of m

otor and sensory nerve cells – or neu-
rons – interconnecting all parts of the body (see Figure). The 
brain functions as the m

ain coordinating centre for nervous 
activity and so controls, directs and integrates all nerve im

-
pulses of the hum

an body. It controls physical functions like 
m

ovem
ent, balance and breathing, and m

ental functions like 
our behaviors, em

otions and intelligence. The CN
S, therefore, 

is the physical substance that provides us w
ith genetically de-

term
ined w

ays of behaving and also w
ays of changing this be-

haviour.

The brain is really the enlarged anterior part of the vertebrate 
CN

S, w
hich is enclosed w

ithin the cranium
 of the skull. It is 

com
posed of billions of interconnected neurons that transm

it 
inform

ation 
to 

one 
another 

and 
to 

peripheral 
neurons 

throughout the body by m
eans of chem

ical and electrical sig-
nals (see Section 6.2). In short, the nervous system

 receives, 
interprets and integrates inform

ation from
 the outside w

orld, 
or from

 w
ithin the body, and then form

ulates appropriate re-
sponses for target organs such as m

uscles and glands. Appro-
priate, graduated responses in the target organs are produced 
as follow

s: the m
ore neurons that are involved in signaling a 

m
uscle to contract in your arm

 for exam
ple, the larger the con-
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traction w
ill be. If the arm

 is involved in lifting a w
eight, the 

heavier the w
eight the m

ore nerve fibres are activated to en-
able the m

uscle to lift the greater load. W
hile m

any neurons 
are excitatory in nature, that is, they enhance responsiveness 
of their target, others are inhibitory. The inhibitory neurons 
reduce the responsiveness at their target in order to prevent a 
buildup of stim

ulating signals. For instance, to sm
oothly pull 

your hand tow
ards your shoulder both inhibitory and excita-

tory responses are needed so that som
e m

uscles are inhibited 
w

hile others are excited. 

The brain is alw
ays active therefore it requires a large percent-

age of the body’s oxygen supply and oxygen-delivering blood 
circulates through at an average flow

 of 650-700 m
l per m

in-
ute. A disruption of the oxygenated blood supply (ischem

ia) to 
specific areas of the brain m

ay bring on a stroke and conse-
quent dysfunction of the dam

aged brain tissue. 

W
ith new

 technologies, it has becom
e possible to understand 

healthy brain function and its dysfunction in disease. N
euro-

science is an area of scientific investigation that includes 
m

any specializations concerned w
ith grow

th, developm
ent, 

and function of the nervous system
. Consequently, neuroscien-

tists have to be know
ledgeable in a range of subjects including 

anatom
y, physiology, biochem

istry, m
olecular biology, phar-

m
acology, com

puter science and neuroethics.

 The nervous system
 view

ed from
 behind is show

n in the fig-
ure. The nervous system

 is com
posed of the central nervous 

system
 or brain and spinal cord, and the peripheral nervous 

system
. The peripheral nervous system

 is a series of pathw
ays 

that transm
it im

pulses betw
een the central nervous system

 
and the other body tissues (figure adapted from

 W
oodburne, 

R
. ‘Essentials of H

um
an Anatom

y’. O
xford U

niversity Press, 
N

.Y. 1965).

6.1.2. B
ody or M

ind –
 W

here is the D
ifference?

 
O

ur environm
ents (internal and external) are being m

oni-
tored continuously by the sense organs. The sense organs 
(e.g., eye, ear, nose, taste bud) collect inform

ation and convert 
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it into nerve im
pulses. O

nly w
hen im

pulses reach the central 
nervous system

 are they interpreted and ‘sensed’ as light, 
sound, sm

ell, taste and so on. D
ifferent parts of the brain are 

responsible for interpreting different im
pulses. For exam

ple, 
you m

ay ‘see stars’ from
 a blow

 to the head sim
ply indicating 

that the light interpreting region of the brain has been stim
u-

lated. 

M
editation Exercise: Close your eyes and concentrate on the 

space inside your head for a w
hile. Visualize a lem

on, visualize 
cutting it into segm

ents, visualize slow
ly sucking on the seg-

m
ents – one by one …

... W
hat sensations are you experienc-

ing? Concentrate on taste, saliva flow
, colors and shapes – 

please w
rite them

 dow
n after the exercise. D

id your m
ind cre-

ate physical changes in your body? D
o you feel that your m

ind 
is separate from

 your body? Can you im
agine m

easuring love 
or anger in the sam

e w
ay as you can tastes, heart beat or 

breathing? The m
ore doctors and scientists learn about the in-

ner w
orkings of the m

ind, the m
ore they realize that there is 

no m
ind-body dualism

 – m
ind and body are inseparable. 

Thoughts and em
otions are the result of com

plex electro-
chem

ical interactions w
ithin and betw

een nerve cells w
hich, 

in turn, com
m

unicate w
ith the rest of the body. For exam

ple, 
the disem

bodied voices of schizophrenia and the low
-self es-

teem
 of depression are generated by distortions in brain chem

-
istry. M

ental states and physical w
ellbeing are intim

ately con-
nected. An unhealthy body can lead to an unhealthy m

ind, 
and an illness of the m

ind can trigger or w
orsen diseases in 

the body. R
esearchers are learning how

 these distortions 

arise, how
 to lessen their severity and, in som

e cases, how
 to 

correct them
.  

Q
1: Scientists believe that the hum

an ability to be 
ethical has evolved over hundreds of thousand of 
years. D

o you agree or disagree?

6.1.3. N
euroethics 

N
euroethics is a new

 field that deals w
ith the pros and cons of 

research conducted on the brain as w
ell as the social, legal and 

ethical im
plications of treating or m

anipulating the m
ind.  

N
euroethicists propose that w

e consider the ethics now
 rather 

than w
ait until new

 technologies have been developed and are 
being used. Access to inform

ation is an im
portant considera-

tion but there are also w
ide im

plications for the rights of the 
individual. Brain scans can identify early signs of brain dis-
ease and risk factors for m

ental health. N
ew

 advances in brain 
scans use blood flow

, and tend to focus on basic brain proc-
esses. Interestingly, scientists are expanding on traditional re-
search into general brain functions, organization and evolu-
tion to explore the m

ore subtle functions w
hich m

ake us indi-
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viduals. For exam
ple, advances in neuroim

aging technology 
m

ay im
prove our ability to m

ake predictions about an individ-
ual’s future. Scientists w

ill learn how
 different patterns of 

brain im
ages, taken under varying circum

stances, strongly cor-
relate w

ith different future behaviors or conditions. Advances 
in neuroim

aging w
ill provide access to the m

ental processes 
involved in recalling a m

em
ory, w

hether true or fabricated, 
and assist neurologists to differentiate betw

een the tw
o (see 

Section 6.section2). Future neuroim
aging w

ill provide in-
sights into individual traits such as intelligence, cognitive abili-
ties, personality characteristics such as violence and addic-
tion, and m

ental illness. Specific neuroim
ages m

ay also pre-
dict the onset of particular neurodegenerative diseases such as 
Alzheim

er’s and Parkinson’s. 

Prediction of the onset of a particular disease potentially 
could lead to prevention of onset or early treatm

ent. H
ow

ever, 
there are m

any ethical concerns that m
ust be considered be-

fore the potential is exploited.

Q
2

. 
A

ccu
ra

te 
p

red
ictio

n
s 

co
u

ld 
lead to useful preven-
tative 

interventions 
but w

hat if those pre-
dictions 

are 
w

rong 
or m

isleading?

Q
3. Should you feel guilty for a crim

e you 
m

ight com
m

it?

Q
4. W

hat happens if the inform
ation about your po-

tential to com
m

it a crim
e or becom

e ill gets into the 
w

rong hands such as private businesses and insur-
ance com

panies?

 
W

e now
 know

 that the prefrontal cortex of the cerebral 
cortex is responsible for cognition, em

otional regulation, con-
trol of im

pulsive behavior and m
oral reasoning. Should the 

prefrontal cortex be dam
aged or its function im

paired by risk 
factors such as alcohol or stress, an individual m

ay be unable 
to appropriately regulate his/her behavior despite know

ing 
right from

 w
rong. 

Q
5. 

A
re crim

inals w
hose prefrontal cortex 

is dam
aged responsible for their crim

inal behavior?

Q
6. Should they be punished or rehabilitated?

7. 
If scientists can read your thoughts, do you 

think that they can also change them
?

N
ote of Interest: G

ifted children use their brains in 
com

pletely 
different 

w
ays 

to 
m

ost 
of 

us. 
Their 

brains are far m
ore active and they generate m

any 
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m
ore connections com

pared w
ith the average abil-

ity brain.

6.1.4. Finger-Printing - C
an M

achines R
ead Y

our 
M

ind? 

As technology continues to develop, there is the potential that 
m

achines could be created that are capable of reading an indi-
vidual’s thoughts and m

em
ories. Presently, the polygraph is 

used to detect lying. D
etection is done by recording involun-

tary responses such as heart rate, blood pressure and sw
eat-

ing. But can a m
achine that m

easures brain activity accurately 
detect lying? M

ore sophisticated brain fingerprinting tech-
niques are being developed that can reveal a person’s know

l-
edge of an event or incident (see section F2.1). 

If a device could accurately m
easure hidden know

ledge, how
 

should it be used? D
o the benefits of this technology – as in de-

tecting crim
inals or terrorists or com

pany em
ployees w

ho can-
not be trusted – outw

eigh the possible harm
s? If this technol-

ogy is forced on an individual, or done w
ithout consent, w

hat 
happens to their right of privacy against m

ental intrusion? 
M

odern neuroscience poses m
any dilem

m
as because the 

brain is w
ho w

e are – it’s our personality, consciousness, be-
havior, ideas and spirituality. H

ow
 and w

hat w
e think, feel 

and act is very personal and often w
e choose not to reveal 

every aspect of ourselves. Is m
odern neuroscience opening up 

a Pandora’s Box?

Q
8. If brain m

achines m
anage to interpret the 

very secrets of the brain, w
hat uses w

ill it be put to 
and w

ho w
ill have the controls?

Q
9. W

ho should have the right to the inform
ation in 

your brain? Law
yers, doctors, fam

ily m
em

bers, em
-

ployers, insurance com
panies, m

arketing agencies, 
governm

ent intelligence organizations?

6.1.5. C
ase Study: Parkinson’s D

isease

Parkinson’s disease is a neurodegenerative disorder caused by 
dam

aged or dead dopam
ine cells in the region of the brain 

that controls balance and coordinates m
uscle m

ovem
ent. D

o-
pam

ine is an inhibitory neurotransm
itter that is responsible 

for ensuring that signals betw
een the brain and m

uscles are 
coordinated to allow

 for sm
ooth and fluid m

ovem
ents. As do-

pam
ine neurons begin to die, the line of com

m
unication be-

tw
een the brain and the m

uscles cannot be regulated effec-
tively, and the brain is no longer able to control m

uscle m
ove-

m
ent. Sym

ptom
s include trem

ors in the hands, face and legs; 
stiffness of the lim

bs and trunk; slow
ed m

ovem
ent and 

speech; and im
paired balance and coordination. 

It is w
ell established that the loss of dopam

ine cells resulting 
in Parkinson’s has genetic as w

ell as environm
ental causes. 

W
ith current technology, it is possible to screen for one spe-

cific Parkinson’s gene but the process is com
plicated and 

costly. At the m
om

ent, the test is only useful for those w
ho are 
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likely to exhibit early onset of the disease; that is, show
ing 

sym
ptom

s at about 30 years of age. R
esearch m

ay soon lead to 
sim

ilar tests that can effectively screen for those people suscep-
tible to the disease, regardless of tim

e of onset and it m
ay 

even be possible to screen for the disease prenatally. This 
could reduce the incidence of the disease by selectively screen-
ing fetuses and carrying to term

 only those w
ho do not carry 

the gene. 

Em
bryologists continue in their efforts to develop safer and 

m
ore reliable screening m

ethods for severe genetic disorders, 
but for m

any conditions having a certain gene, or gene com
bi-

nation, m
erely m

eans that the carrier has a heightened risk of 
developing that genetic illness. This especially holds true for 
the lifestyle diseases such as heart disease and cancer, w

here 
risk of expression w

ill have to be evaluated in an environ-
m

ental context. Section 6.3.4 details how
 health and w

ellbeing 
interact am

ong genes, living conditions and behavioural hab-
its. 

6.1.6. Intracerebral G
rafting of Fetal Stem

 C
ells for 

Parkinson’s 

Another im
portant challenge to neuroscience is the applica-

tion of stem
 cells to repair neurological dam

age - particularly 
im

portant in Parkinson’s disease. Stem
 cells are cells that 

have the potential to grow
 and develop into specialized cell 

types, such as neurons. There are tw
o m

ain sources of stem
 

cells – em
bryonic stem

 cells and adult stem
 cells. R

ecently sci-
entists w

ere able to take a special type of stem
 cell from

 rat em
-

bryos and successfully treat a Parkinson’s-like disease in rats. 
N

eural stem
 cells that can develop into nervous tissue w

ere in-
jected into rats w

hich show
ed about a 75%

 im
provem

ent in 
m

otor function 80 days after treatm
ent. Can w

e as a society 
ignore the potential benefits of this kind of research?

A prom
inent ethical topic is the use of aborted fetal brain tis-

sue containing the required stem
 cells. Several nations have 

provided ethical guidelines for the use of em
bryos and fetuses 

in clinical and experim
ental research. These guidelines advo-

cate that the decision to abort a fetus should be w
holly inde-

pendent from
 the decision to use that fetus in research. This 

guideline is designed to reduce the chance of a fetus being 
aborted solely for the purpose of providing organs. U

nder 
these guidelines organ donation from

 an aborted fetus is con-
sidered no different from

 donation from
 a deceased child or 

adult. Q
10

. A
 num

ber of the potential therapies for 
the treatm

ent of P
arkinson’s disease are quite con-

troversial. For exam
ple, stem

 cell treatm
ent w

ould 
require large num

bers of aborted em
bryos. Is it ethi-

cal to pursue such research w
hen the condition m

ay 
be m

anaged w
ith drugs? 

Q
11. If neuroscience could provide a safe and ac-

curate prenatal screening test for P
arkinson’s dis-
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ease, is it ethical to use this inform
ation to decide 

w
hether to keep or abort a pregnancy?

5.1.7. E
xplanations for the Q

uestions

B
ody or M

ind –
 W

here is the D
ifference? (Q

uestion 1)

Ethical codes have evolved over hundreds of thousand of 
years through the interplay of biology and culture. Through 
neuroscience, w

e have now
 discovered that hum

an em
otions 

and the ability to m
ake rational decisions can be attributed to 

different parts of the brain. Ethical choice depends on the ca-
pacity to foresee the results of actions and includes the accep-
tance of individual responsibility – the ability to recognize 
and w

eigh decisions. The hum
an brain – the cortex in particu-

lar – is m
ore than an instrum

ent for shaping the environm
ent. 

In addition to receiving and linking heard, seen, sm
elled and 

felt sensations, parts of the cortex’s frontal lobe interpret w
hat 

is received incorporating it into the developm
ent of judgm

ent, 
volition and consciousness of self and others. It is possible to 
connect the evolution of ethics w

ith the evolution of these vari-
ous parts of the brain. O

ver tim
e the developm

ent of the fron-
tal lobes allow

ed for m
ore creativity and ability to m

ake ra-
tional decisions. The ability to com

m
unicate w

ith others in-
creased the com

plexities of social relationships im
proving the 

hum
an’s perception of self and others. At that point in evolu-

tion, hum
ans began to understand the m

oral and ethical con-
sequences of their actions by recognizing the effects their ac-
tions had on the behavior of others. This offered the opportu-
nity for the developm

ent of a collective aw
areness, or ethics. 

Ethical behaviors have survival value w
here hum

ans acting in 
the interest of others are favored in the struggle for existence 
and are m

ore likely to survive.

N
euroethics (Q

uestions 2 –
 7)

Judicial system
s around the w

orld punish crim
inals w

ho are 
responsible for com

m
itting an unlaw

ful act. But how
 could 

one be convicted of com
m

itting a crim
e if he/she could not 

control them
selves as a result of brain m

alfunction? To deter-
m

ine if a person is insane, the court of law
 applies a series of 

tests, w
hich differ betw

een countries. The basic principles of 
all such tests are to exam

ine cognition: w
hether the offender 

had the ability to understand w
rong from

 right during the 
crim

inal act and volition or choice of w
hether or not the of-

fender w
as able to control them

selves w
hen they com

m
itted 

the crim
inal act. The insanity defense states that a person can-

not be guilty of com
m

itting a crim
inal act if they are unable to 

acknow
ledge that the act w

as w
rong or could not control their 

actions because of a m
ental illness. N

euroscience research has 
exam

ined the cause of behavior that perm
its people to com

m
it 

crim
inal acts. It suggests that som

e crim
inal actions are due to 

dam
age or related illnesses/diseases to the prefrontal cortex 

region. Interestingly, w
hen the prefrontal cortexes of rats are 

dam
aged they regularly m

ake the m
ore im

pulsive choices, sug-
gesting that the prefrontal cortex regulates im

pulsive behav-
ior. M

odern brain im
aging began in the 1970s w

ith com
puted 

axial tom
ography (CAT) scans and m

any advances have since 
been m

ade. In the earlier days of neuroim
aging,
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studies focused on structure-function relationships in the 
brain and now

 organization of the prim
ary sensors and m

otor 
regions of the brain is particularly w

ell understood. 

Today studies probe at our deepest thoughts, define our com
-

plex cognitive behaviors and judge our rational decision-
m

aking and consciousness. N
euroim

aging reveals the struc-
ture 

of 
the 

living 
brain 

through 
technologies 

such 
as 

com
puter-assisted tom

ography (CAT) scans or m
agnetic reso-

nance im
aging (M

R
I). Brain function is revealed through posi-

tron em
ission tom

ography (PET) scans, single photon em
is-

sion tom
ography (SPECT) scans, or functional m

agnetic reso-
nance im

aging (fM
R

I). Future developm
ents in functional 

brain im
aging m

ay provide sufficient inform
ation to poten-

tially breach the privacy of a person’s ow
n thoughts. Privacy is 

therefore high on the list of ethical issues raised by the new
 

brain scanning technologies. D
espite apprehension on expert 

ability to m
easure m

ental or neural processing m
eaningfully, 

there is an aura around ‘high tech’ visual im
ages w

hich m
ay 

lead judges and juries to put m
ore w

eight on evidence from
 

functional neuroim
aging than is w

arranted. A better public un-
derstanding of the lim

itations of im
aging is necessary to pre-

vent an over-reliance on this source of inform
ation. 

Since m
odern neuroim

aging faces the com
m

on bioethical con-
siderations of privacy, confidentiality and the m

isuse of this 
inform

ation, the ethical considerations are very sim
ilar to 

those associated w
ith the hum

an genom
e debate. That is, the 

social im
plications of the availability of personal inform

ation, 
particularly relating to future behaviour, to the w

ider com
m

u-

nity. 
N

euroim
aging 

can 
cur-

rently interpret personality, de-
sires and m

ay even ‘see’ a state 
of m

ind (e.g. racial attitude) of 
w

hich one is unaw
are. The im

-
plications this w

ould hold for 
our health, legal, em

ploym
ent, 

im
m

igration, 
education 

and 
not to m

ention insurance sys-
tem

s are phenom
enal. It isn’t 

alw
ays in the person’s best interest to have that inform

ation 
available to others. R

adiologists, using predictive testing, are 
faced w

ith long-standing ethical issues, particularly those re-
lating to psychopathology.

In sum
m

ary: Before brain fingerprinting becom
es established 

as a forensic tool, its accuracy needs to be assessed. Brain fin-
gerprinting techniques are being rated that can reveal an indi-
viduals’ know

ledge of an event. If a truly accurate lie detector 
could be developed current privacy guarantees m

ight not pro-
vide enough protection against scanning requests from

 courts, 
the governm

ent, the m
ilitary or em

ployers. Physiological 
m

easures, especially brain-based m
easures, possess illusory 

accuracy and objectivity as perceived by the general public.

Finger Printing –
 C

an M
achines R

ead Y
our M

ind? 
(Q

uestions 8, 9)

Advances in neuroscience m
ay w

ell im
prove our ability to 

m
ake predictions about an individual’s future. This seem

s par-
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ticularly likely through neuroim
aging, as patterns of brain im

-
ages taken under varying circum

stances, are correlated w
ith 

different future behaviors or conditions. N
euroscience m

ight 
predict, or reveal, m

ental illness, behavioral traits, or cogni-
tive abilities, am

ong other things. For exam
ple, neuroim

ages 
m

ight lead to predictions, w
ith greater or lesser accuracy, of a 

variety of neurodegenerative diseases. As identified above, 
this raises som

e rather serious concerns that the technology 
could be abused. Further, such im

aging tests m
ay be inaccu-

rate, m
ay present inform

ation patients find difficult to evalu-
ate, and m

ay provide inform
ation of dubious value and som

e 
harm

. Society m
ay w

ish to regulate such tests along the lines 
proposed for genetic tests w

here establishing guidelines for 
the testing procedure w

ould involve the follow
ing:

● Establishing the accuracy of the test for detecting a particu-
lar condition.

● Assessm
ent of the com

petency of those perform
ing the test.

● Ensure inform
ed consent has been obtained to ensure the 

individual being tested is fully aw
are of the possible outcom

es 
and lim

itations of the test.

● Post-test counseling to ensure that the tested individual un-
derstands fully the consequences of the results.

Another im
portant policy question w

ould be w
hether such 

tests should be regulated through governm
ent action or by 

professional self-regulation. 

Intra-cerebral G
rafting of Fetal Stem

 cells for Parkin-
son’s D

isease (Q
uestions 10, 11)

The ethical debate surrounding stem
 cell research is centered 

on the use of em
bryonic stem

 cells. Specifically, on the deliber-
ate production and destruction of hum

an life. The em
bryo, 

w
hich is m

anipulated technologically in an artificial environ-
m

ent, w
ill never reach the uterus w

here nature intended it to 
be. 

R
eligion can be considered the m

ost influential aspect driving 
the stem

 cell debate. But there is diversity of thought as not all 
religions are categorically against all stem

 cell research. For 
exam

ple, Buddhism
 believes in rebirth and the transform

a-
tion of the deceased karm

a into the em
bryo; thus, life is ‘en-

souled’ at conception. H
ow

ever, Buddhism
 also teaches the vir-

tues of know
ledge and com

passion and has a long tradition of 
practicing m

edicines, w
hich prom

ote the alleviation of suffer-
ing. Based on this reasoning, Buddhism

 accepts adult and em
-

bryonic stem
 cell research to an extent. This sentim

ent equally 
applies to other religious groups. Contem

porary life has pro-
foundly m

odified Christianity even in the official circles of the 
Church, including the R

om
an Church, w

here there are m
any 

scholars w
ho find no difficulty in m

aintaining com
m

union 
w

hile accepting the m
odern scientific view

 of the w
orld. And 

so it is w
ith the stem

 cell debate w
hich covers a w

ide variety of 
perspectives from

 qualified acceptance to total disclaim
er.
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O
ur ability to learn, retain and recall inform

ation 
requires that it becom

e 'hard-w
ired' in the neuronal 

circuitry of our brain. As our understanding of the 
biological m

echanism
s of m

em
ory evolves, w

e face 
new

 opportunities in the treatm
ent of m

em
ory dis-

orders, as w
ell as in the enhancem

ent of norm
al 

m
em

ory function.

This section aim
s to:

1.
D

escribe short-term
 and long-term

 m
em

ory.

2.
O

utline 
the 

biological 
m

echanism
s 

of 
m

em
ory 

consolidation.

3.
 

D
iscuss 

the 
degenerative 

m
em

ory 
disorder 

Alzheim
er's disease and associated ethical issues.

4.
D

iscuss the neuroethical concerns associated w
ith 

artificial m
em

ory enhancem
ent. 

S
E

C
TIO

N
 2

Learning to R
em

em
ber: The Bio-

logical Basis of M
em

ory

6.2.1. Learning to R
em

em
ber

W
hen w

e learn new
 inform

ation it does not necessarily m
ean 

that w
e w

ill retain it and be able to rem
em

ber it at a later date. 
Learning sim

ply involves the acquisition of new
 know

ledge, 
w

hile m
em

ory enables us to store that inform
ation w

ithin the 
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nervous system
 so that w

e can recall it som
etim

e in the future. 
A part of our brain called the hippocam

pus plays a particu-
larly im

portant role in converting learned inform
ation into a 

m
em

ory. W
e can store our m

em
ories for varying lengths of 

tim
e, ranging from

 periods of only a few
 seconds, to a few

 
years, or an entire lifetim

e. M
em

ories are therefore often clas-
sified according to w

hether they are stored for a short period 
of tim

e (short-term
 m

em
ories), or a long period of tim

e (long-
term

 m
em

ories). 

Short-term
 m

em
ory is som

etim
es referred to as w

orking m
em

-
ory because it is used during the course of intellectual reason-
ing, w

ith the inform
ation being deleted from

 the m
em

ory 
banks as each stage of the problem

 is resolved. For exam
ple, 

w
orking m

em
ory is often used w

hen dialling a new
 telephone 

num
ber. To do this, you w

ould typically look the num
ber up in 

a telephone directory, store that inform
ation in your short-

term
 or w

orking m
em

ory, dial the num
ber (w

ithout referring 
back to the directory), and then conveniently forget the tele-
phone num

ber as you begin your conversation. Yet, if you re-
peat this process a num

ber of tim
es, you w

ill begin to store the 
inform

ation m
ore perm

anently in your long-term
 m

em
ory. 

U
nlike short-term

 m
em

ory, w
hen events or facts are stored in 

a person's long-term
 m

em
ory they are reasonably perm

anent, 
and not easily forgotten. Even if the inform

ation is seem
ingly 

lost, a long-term
 m

em
ory can usually be recalled w

ith a few
 

hints. 

Interestingly, m
em

ories can be m
odified by our perceptions, 

beliefs, or through suggestions m
ade by others about a spe-

cific situation after the event has occurred. M
em

ories are, 
therefore, not alw

ays accurate recollections of an event since 
they can be altered to becom

e w
hat are know

n as ‘false m
em

o-
ries’. Scientific research has show

n that w
hen people w

ho w
it-

ness a particular incident are later exposed to new
 and m

is-
leading inform

ation about this event, their recollections can 
becom

e distorted. In particular, m
isinform

ation has the poten-
tial to invade our m

em
ories w

hen w
e socialize w

ith others, 
w

hen w
e are suggestively interrogated, w

hen w
e im

agine a sce-
nario, or w

hen w
e read or view

 m
edia coverage about som

e 
event that w

e m
ay have experienced ourselves. O

ver the last 
tw

o decades researchers have learned a great deal about the 
conditions that m

ake people susceptible to m
em

ory m
odifica-

tion. In particular, research has show
n that m

em
ories can be 

m
odified through suggestion and im

agination, and that they 
are altered m

ore easily w
hen the passage of tim

e has al-
low

ed the original m
em

ory to fade.

Q
1. 

M
em

ories are fragile and can change 
over tim

e, that is, m
em

ories that people believe to be 
true m

ay in fact be a m
odified version of the actual 

event (a false m
em

ory). D
ifferent areas of our brain 

are involved in processing true and false m
em

ories 
and their activity can be identified using neuroim

ag-
ing techniques. Should neuroim

aging be used to sup-
port the testim

onies of eyew
itnesses to a crim

e w
hen 

there is good evidence that their recollections m
ay 

be distorted to a degree?
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Q
2. Som

e m
ental health professionals encour-

age patients to im
agine childhood events as a w

ay of 

recovering supposedly buried or repressed m
em

o-
ries. Since im

agination is a m
echanism

 by w
hich 

false m
em

ories are instilled, w
hat are the ethical 

concerns of this form
 of ‘therapeutic’ intervention? 

6.2.2. M
aking M

em
ories

The transfer of inform
ation from

 short-term
 m

em
ory to long-

term
 m

em
ory is know

n as consolidation. D
uring the process 

of consolidation, pathw
ays in the brain are strengthened or 

‘hard-w
ired’ as brain cells (neurons) becom

e m
ore efficient in 

their ability to transm
it inform

ation to one another. This 
strengthening process occurs as the spaces betw

een neurons 
(synaptic junctions) develop m

ore effective m
eans of transm

it-
ting a chem

ical m
essage (neurotransm

itter) from
 one neuron 

to another (see figure). These neuronal pathw
ays are called 

m
em

ory traces or m
em

ory circuits because the strengthening 
of the synaptic junctions is believed to hold the key to the stor-
age of m

em
ories w

ithin the brain. O
nce m

em
ory traces are es-

tablished they can be activated by the thinking m
ind (the fron-

tal cortex) to reproduce, and som
etim

es m
odify, m

em
ories. 

Another form
 of m

em
ory, know

n as negative m
em

ory, actively 
reduces the strength of connectivity betw

een neurons so that 
the brain can ignore inform

ation that is of no survival signifi-
cance to the individual. This occurs because our brain is con-
tinually inundated w

ith fresh sensory inform
ation from

 the 
outside w

orld and if our m
inds attem

pted to rem
em

ber all of 
this inform

ation the m
em

ory capacity of our brains w
ould be 

exceeded w
ithin m

inutes. Thus, the brain not only strength-
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ens certain pathw
ays, but it also inhibits others w

hich are 
processing ‘useless inform

ation’ so that insignificant m
em

ory 
traces are not established.

Inform
ation is transm

itted from
 one neuron to another across 

a space called a synapse. Chem
ical signals, know

n as neuro-
transm

itters, are released from
 vesicles in the presynaptic neu-

ron. The neurotransm
itters diffuse across the synapse to bind 

to receptors on the postsynaptic cell’s m
em

brane. Changes at 
the synapse can either enhance or reduce the efficiency w

ith 
w

hich this neurotransm
itter signal is transm

itted from
 one 

neuron to another by altering the am
ount of neurotransm

itter 
that is released from

 the presynaptic cell, or the am
ount of re-

ceptors present on the postsynaptic m
em

brane.

                   
!

As a w
ay of enhancing the consolidation of long-term

 m
em

o-
ries, the brain has a natural tendency to rehearse inform

ation 
that catches the m

inds attention. The type of inform
ation that 

tends to be circled repeatedly through the m
ind is typically 

that w
hich has an em

otional com
ponent to it. Inform

ation 
that does not have significant value to the individual typically 
requires conscious effort to consolidate. In other w

ords, w
e 

have to actively cycle the inform
ation through our m

ind. You 
m

ay be fam
iliar w

ith this phenom
enon, for exam

ple, m
ost peo-

ple find it is relatively easy to rem
em

ber an em
otional event 

such as a tim
e w

hen they w
ere em

barrassed in front of their 
friends, yet find it difficult to recall a m

athem
atics form

ula 
that they have actively tried to store in their m

em
ory. This oc-

curs because in circum
stances w

here w
e are excited or scared, 

horm
ones such as cortisol are released w

ithin the body as part 
of the stress response. Cortisol is a neuroactive horm

one that 
acts to fast track the consolidation process by enhancing syn-
aptic changes betw

een neurons.

The body’s natural tendency to enhance the storage of em
o-

tionally laden m
em

ories has im
portant survival value for 

m
any anim

als, including hum
ans. For exam

ple, in dangerous 
circum

stances w
e w

ill typically experience em
otions such as 

fear or anger that help us to respond appropriately to the 
threat (either fleeing the scene or putting up a fight). These 
em

otions, along w
ith the body's 'stress response' w

hich ele-
vates levels of cortisol, help us to rem

em
ber this im

portant 
event so that w

e are better able to respond if faced w
ith a sim

i-
lar situation in the future. Thus, the brain’s tendency to store 
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em
otional m

em
ories is an adaptive m

echanism
 that enhances 

our ability to negotiate the environm
ent in w

hich w
e live. This 

adaptive process has im
portant consequences for the neu-

ronal processes involved in addiction, w
hich are sim

ilar to 
those involved in the storage of m

em
ories (see section 6.3 for 

a discussion of the stress response and its role in addiction).

Q
3. In 1999 researchers genetically engineered 

a m
ouse that outperform

ed regular m
ice on learn-

ing and m
em

ory tasks. Should this technology be 
used in hum

ans to produce people w
ith superior 

m
ental abilities? 

6.2.3. Fading M
em

ory: A
lzheim

er's D
isease

As w
e age our ability to store and recall m

em
ories often dete-

riorates and m
any older people experience m

inor forgetful-
ness due to degenerative changes that occur in areas of their 
brain involved in m

em
ory processes - the cortex and hippo-

cam
pus. Yet, the m

em
ory loss and neuronal changes that oc-

cur in Alzheim
er's disease are far m

ore severe. Alzheim
er's dis-

ease is m
em

ory disorder that starts w
ith m

inor forgetfulness, 
but progresses to serious m

em
ory loss, often leaving the indi-

vidual suffering from
 confusion, delusions, depression, rest-

lessness, sleeplessness and loss of appetite. Alzheim
er's dis-

ease typically occurs in older aged people, but can occasion-
ally strike those in their 30's. The occurrence of Alzheim

er's 
disease becom

es m
ore com

m
on w

ith age, affecting alm
ost 5%

 

of people betw
een 65-70 years, and alm

ost 50%
 of people over 

85 years of age in the U
S. 

Environm
ental and genetic factors influence our susceptibility 

for developing Alzheim
er's disease. For exam

ple, environ-
m

ental toxins can increase the occurrence of this disease. The 
first clue to the genetics of Alzheim

er's cam
e from

 observa-
tions that people w

ith D
ow

n syndrom
e, a disorder caused by 

having an extra copy of chrom
osom

e 21, alm
ost invariably suf-

fered from
 Alzheim

er's if they survived until m
iddle age. A 

gene on chrom
osom

e 21 is now
 know

n to be involved in early 
onset Alzheim

er's and m
ore recent research has dem

onstrated 
that certain variations of genes found on chrom

osom
es 1, 14, 

and 19 are also involved in the developm
ent of this disease. 

Each of these genes is involved in the production of a norm
al 

protein in the brain - the am
yloid protein. In m

ost people the 
am

yloid protein does not have a negative effect on brain func-
tion, how

ever the version found in Alzheim
er's brains (a 

slightly larger protein) cannot be broken dow
n as easily and 

so it deposits in the brain to im
pair, and ultim

ately, destroy 
neuronal cells.

M
odern understanding of the genetics of Alzheim

er's, particu-
larly those genes involved in the early onset of this disease, 
com

m
ands serious ethical consideration. Inevitably, parents 

w
ith a history of Alzheim

er's disease in their fam
ily w

ill have 
the opportunity to screen for this disorder in the early stages 
of a pregnancy. But if the results return positive, should they 
then consider term

inating the pregnancy in an attem
pt to pre-

vent any suffering that their children m
ay experience later in 
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life? R
esearch into the treatm

ent of this disease is constantly 
expanding and so the opportunities available to those suffer-
ing from

 Alzheim
er’s disease in the future are certainly not go-

ing to be as lim
ited as they are at present. 

As discussed in section 6.section1, stem
 cell research offers ex-

citing possibilities for the treatm
ent of neurodegenerative dis-

orders such as Parkinson's disease, and this research also 
holds m

uch potential for the treatm
ent of Alzheim

er's, yet it 
rem

ains lim
ited by the ethical debate w

hich surrounds it. 
O

ther treatm
ents, such as the developm

ent of new
 pharm

aceu-
tical drugs also hold m

uch prom
ise for future Alzheim

er's 
treatm

ents. For instance, m
em

ory enhancing drugs m
ay be 

beneficial in revitalizing the activity of healthy neurons in the 
Alzheim

er's brain, to im
prove m

em
ory and other m

ental func-
tions in patients. Alternatively, other drugs could be devel-
oped w

hich can prevent the accum
ulation of am

yloid proteins 
in the brain tissue w

hich are at least partly responsible for the 
neuronal dam

age that occurs in Alzheim
er's. 

In addition to these drug treatm
ents, researchers are cur-

rently investigating w
ays in w

hich they can help a person's 
ow

n body fight Alzheim
er's disease. In this case, genetic 

screening for the genes involved in Alzheim
er's disease m

ay 
becom

e particularly im
portant if effective preventative treat-

m
ents are developed. R

ecent research in m
ice w

ith a genetic 
tendency to overproduce the dam

aging am
yloid protein has 

pointed tow
ards an intriguing new

 avenue for investigation 
and eventual treatm

ent. If young m
ice genetically prone to de-

velop the sym
ptom

s of Alzheim
er's are given a sm

all injection 

of the am
yloid protein, their im

m
une system

 w
ill destroy it 

and they, in turn, develop im
m

unity to it. O
nce im

m
unized, 

these m
ice are able to destroy the protein over the course of 

their lives, preventing its aggregation in the older brain, along 
w

ith the associated sym
ptom

s of Alzheim
er's disease.

Q
4. 

R
ecent 

im
provem

ents 
in 

the 
m

edical 
field have enhanced people's life expectancy across 
the globe, particularly in developed countries. Y

et, 
w

hile w
e have extended the life of our bodies, w

e 
have 

not 
yet 

m
anaged 

to 
prevent, 

or 
even 

ade-
quately 

treat, 
the 

degenerative 
disorders 

of 
the 

brain such as A
lzheim

er’s disease. W
hat ethical im

-
plications can you see in this trend? 

Q
5. Should parents use genetic pregnancy tests 

to screen for genes involved in the early onset of A
lz-

heim
er's? W

hat ethical issues m
ay arise from

 a posi-
tive finding? 

Q
6. 

If 
an 

individual 
partakes 

in 
genetic 

screening 
and 

receives 
a 

positive 
result 

for 
A

lz-
heim

er's genes, w
hat right do they have to privacy 

of 
inform

ation? 
D

o 
health 

insurance 
com

panies 
have a right to know

 that this individual is at high 
risk of developing A

lzheim
er's disease?
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6.2.4. M
em

ory E
nhancem

ent Therapies

If m
edications can im

prove m
em

ory in people w
ith m

em
ory 

im
pairm

ent, w
hat w

ill they be able do for norm
al healthy peo-

ple? As described above, a m
ajor research effort is being di-

rected tow
ards the developm

ent of m
em

ory-enhancing drugs. 
These drugs target the m

olecular m
echanism

s involved in 
strengthening the synaptic junctions betw

een neurons that 
are involved in the process of m

em
ory consolidation. Al-

though this research is aim
ed at finding treatm

ents for dem
en-

tia, such as that w
hich occurs in Alzheim

er's disease, there is 
reason to believe that som

e of the products under develop-
m

ent w
ould enhance norm

al m
em

ory as w
ell, particularly in 

m
iddle and older age w

hen a degree of increased forgetfulness 
is norm

al. 

There are three prim
ary areas of ethical concern surrounding 

m
em

ory enhancem
ent therapies. The first and forem

ost con-
cern is safety. Side effects and unintended consequences are a 
concern 

w
ith 

all 
m

edications 
and 

procedures, 
but 

neuroscience-based m
em

ory enhancem
ent requires that w

e 
intervene in a highly com

plex system
, the functioning of 

w
hich is not fully understood. This com

plexity, com
bined w

ith 
our lack of understanding of the risks associated w

ith m
em

ory 
enhancem

ent w
arrants that w

e precede w
ith extrem

e caution. 
In addition to this, the drug safety testing that m

ust be con-
ducted prior to a drug's release onto the m

arket does not rou-
tinely address health issues associated w

ith long-term
 use, 

trans-generational effects if consum
ed w

hile pregnant, or the 
consequences of consum

ption during periods of nervous sys-
tem

 developm
ent, such as childhood or adolescence.

Another ethical issue of concern relates to the social im
plica-

tions of introducing a m
em

ory enhancing drug onto the m
ar-

ket. H
ow

 w
ill the lives of all individuals, including those w

ho 
choose not to consum

e the drugs, be influenced by living in a 
society w

ith w
idespread m

em
ory enhancem

ent? In com
peti-

tive situations such as exam
inations that determ

ine a person’s 
acceptance into higher education or the w

orkforce, w
e m

ay re-
quire the equivalent of the regulations used for perform

ance-
enhancing drugs at sports events. W

hat’s m
ore, the freedom

 
not to enhance one’s m

em
ory m

ay be difficult to m
aintain in a 

society w
here at least som

e of the com
petition are using 

m
em

ory-enhancing drugs. W
hile for those w

ho do w
ish to con-

sum
e the drug, social barriers such as cost w

ill inevitably pre-
vent som

e from
 doing so. This inequality could, in turn, fur-

ther exacerbate the disadvantages already faced by people of 
low

 socioeconom
ic status in education and em

ploym
ent. 

The third category of ethical concern relates to our values and 
our sense of self. W

e generally view
 self-im

provem
ent as an 

adm
irable goal, but does this include enhancing our capabili-

ties w
ith drugs? Im

proving our natural endow
m

ents for traits 
such as m

em
ory, not only incurs m

edical and social hazards, 
but also runs the risk of altering our perceptions of w

hat w
e 

consider norm
al. That is, w

hat w
e m

ay have previously consid-
ered and accepted as a norm

al m
em

ory m
ay in tim

e be consid-
ered a pathology deserving of treatm

ent. In addition to this, if 
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it becom
es com

m
onplace to im

prove our productivity by tak-
ing a pill, w

e m
ay also underm

ine the value and dignity of 
hard w

ork, tinkering w
ith the hum

an brain as if it w
ere m

erely 
a m

achine w
orthy of constant upgrades. This line of thinking 

flies in the face of m
any religious and philosophical ideals. 

There is em
erging neurological evidence from

 w
ork w

ith Bud-
dhist m

onks w
ho regularly practice a variety of m

editation 
techniques dem

onstrating that m
ental training can m

odify 
and im

prove the functioning of the hum
an brain. If this is the 

case, should people w
ith norm

al m
em

ory function be allow
ed 

to boost their m
em

ory w
ith a ‘quick fix’ drug treatm

ent, w
hen 

the brain can be m
odified through conscious effort?

 Q
7. A num

ber of pharm
aceutical com

panies are developing 
new

 chem
icals to im

prove m
em

ory. W
ould it be a good idea to 

take a pill to im
prove your m

em
ory and attention? W

ould a de-
sire to perform

 w
ell at school outw

eigh any potential side ef-
fects that you m

ay experience, particularly if those side effects 
w

ould not arise until later in life? W
hat ethical issues can you 

see arising from
 the developm

ent of such a drug?

Q
uestion background

Learning to R
em

em
ber (Q

uestion 1)

M
em

ories of an event can be m
odified to include inform

ation 
that never actually occurred. Such m

em
ories are know

n as 
‘false m

em
ories’. False m

em
ories becom

e m
odified through 

external suggestions or through the process of im
agination, 

and this can occur so that a person’s m
em

ory of an event sup-

ports a belief that they hold, or fits w
ith inform

ation that oth-
ers later provide. As the person then relives a m

em
ory in their 

m
ind, they can unintentionally alter its contents so that it is 

m
ore m

eaningful to them
. In experim

ental conditions, som
e 

brain areas, for exam
ple the posterior m

edial tem
poral lobe, 

respond differently to true m
em

ories and false m
em

ories and 
this can be visualized using brain-im

aging techniques. Func-
tional m

agnetic resonance im
aging (fM

R
I) m

easures brain 
blood flow

 w
hile a person is partaking in som

e activity, say re-
calling a m

em
ory, and can be used to detect w

hich areas of the 
brain are being activated. 

W
hen an eyew

itness is called to testify in a crim
inal case it is 

im
portant that their recollection of the event is supported by 

other evidence to ensure that it is a true m
em

ory. Such evi-
dence can be provided by forensic tests, such as fingerprint or 
D

N
A evidence, or through the support of other w

itnesses. In 
situations w

here a m
em

ory recalled by an eyew
itness is criti-

cal to the case, fM
R

I evidence could be utilised to support its 
validity. It is im

portant to rem
em

ber how
ever, that such fM

R
I 

evidence can only support, but not prove, the validity of the 
m

em
ory, in the sam

e w
ay that a lie detector test supports a 

person's statem
ent, but does not prove its truthfulness.

Learning to R
em

em
ber (Q

uestion 2)

Since im
agination is a proven m

odifier of m
em

ories it is a tech-
nique that should be used w

ith the utm
ost caution in therapeu-

tic settings. Surveys of clinical psychologists, psychiatrists and 
other therapists reveal that im

agination is often utilised as a 
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therapeutic tool as patients are advised to im
agine an event in 

the hope that it w
ill stim

ulate buried or repressed m
em

ories. 
This is particularly dangerous if used in treating cases of 
traum

a, such as sexual abuse, w
here im

agining the abuse 
could enhance and exaggerate the m

em
ory in the patients 

m
ind and increases their confidence that it occurred. “Im

agi-
nation inflation" is an established psychological phenom

enon, 
w

hereby the act of im
agination m

akes the event seem
 m

ore fa-
m

iliar and that fam
iliarity in turn, can m

istakenly be attrib-
uted to childhood m

em
ories rather than to the act of im

agina-
tion. Such confusion, w

hen a person does not rem
em

ber the 
source of inform

ation, can be especially acute for the distant 
experiences of childhood and the potential negative conse-
quence of this technique for both the patient and their fam

i-
lies is of significant ethical concern.

M
aking M

em
ories (Q

uestion 3)

The experim
ental anim

als that w
ere genetically engineered to 

perform
 w

ell on m
em

ory tasks have helped neuroscientists un-
derstand the brain m

echanism
s involved in learning and m

em
-

ory, but the use of this inform
ation to design individuals w

ith 
'super m

em
ories' poses m

any ethical concerns. N
ot only do w

e 
need to consider the potential health consequences, but also 
our right (or lack thereof) to design a person's characteristics 
based on our personal values. W

hile learning and m
em

ory are 
undoubtedly valuable traits, the ability to retain inform

ation, 
as opposed to constructively evaluating it, is perhaps overem

-
phasized due to the social value placed on intellectual perform

-
ance and the ability to recall facts.

The ability to rem
em

ber inform
ation and recall it in academ

ic 
settings, i.e. during school exam

s, does not necessarily m
ake 

an individual successful in life. Such traits m
ust be balanced 

w
ith other abilities, including em

otional qualities such as com
-

passion and em
pathy, m

ental skills such as creativity, and 
physical skills such as co-ordination, to nam

e but a few
. Flexi-

bility in both thinking and behaviour are the cornerstones of 
survival as anim

als (including hum
ans) m

ust constantly adapt 
to an ever changing environm

ent. The ability to retain infor-
m

ation that is associated w
ith intelligence does not necessar-

ily breed successful or happy individuals, instead em
otional 

intelligence is proving to be a m
ore im

portant characteristic. 
Q

ualities associated w
ith em

otional intelligence include self-
aw

areness, im
pulse control, em

pathy and social dexterity, and 
it is these traits that are associated w

ith success in life, rather 
than the ability to store and recall inform

ation. W
ith the inci-

dence of em
otional disorders such as depression occurring at 

increasing rates throughout the globe, it is im
portant that w

e 
rem

ain m
indful of the balance that m

ust be m
aintained be-

tw
een intellectual and em

otional abilities.

Fading M
em

ory: A
lzheim

er's D
isease (Q

uestion 4)

Those suffering from
 neurodegenerative disorders such as Alz-

heim
er's disease require full tim

e care and often their needs 
are above and beyond w

hat fam
ily m

em
bers can m

eet. There-
fore, it is im

perative that adequate treatm
ent facilities be es-

tablished w
ithin com

m
unities to accom

m
odate the grow

ing 
need for caring for those w

ho are physically healthy, but 
w

hose m
ental capacities are deteriorating. G

overnm
ents need 
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to devote adequate funding to the treatm
ent of such diseases, 

in both establishing adequate facilities and properly training 
professional staff and caregivers. It is im

perative w
ith an ag-

ing population that sufficient facilities are established in tim
e 

to m
eet the grow

ing dem
and that w

ill be placed on them
. 

W
ithout such facilities significant burden w

ill be placed on the 
fam

ily m
em

bers of those w
ho are suffering from

 Alzheim
er's. 

Children w
ill be forced to care for physically healthy, but de-

m
ented parents w

ho are no longer able to care for them
selves. 

O
ften Alzheim

er's patients require around the clock attention, 
forcing adult children to forfeit their ow

n lives in order to pro-
vide full-tim

e care for their elderly parents. In addition to this, 
governm

ents need to invest in research investigating neurode-
generative disease prevention and cure, to ultim

ately relieve 
this form

 of hum
an suffering and the burden that it places on 

health care system
s and fam

ilies. 

Fading M
em

ory: A
lzheim

er's D
isease (Q

uestion 5)

G
enetic tests can provide valuable inform

ation about a per-
son's susceptibility to a particular disease. Such testing, how

-
ever, m

ust be supported by inform
ative briefings, w

ith indi-
viduals providing their inform

ed consent to participate in the 
procedure, to ensure that they are fully aw

are of all the facts 
and options available to them

. Parents w
ho utilize prenatal 

screening procedures for a degenerative disorder such as Alz-
heim

er's disease have the right to be advised of the potential 
to treat the disease in the future, particularly given the fast 
paced nature of m

edical developm
ents in today's w

orld. W
hile 

parents' choices of w
hether to continue w

ith a pregnancy or 

not are highly personal and influenced by m
any factors includ-

ing their faith or religious beliefs, their econom
ic circum

-
stances or their ow

n health concerns, it is im
portant that they 

are fully inform
ed about the current research in the area and 

provided w
ith supportive counsel to discuss each of their con-

cerns in a respectful atm
osphere. 

G
enetic testing can be particularly beneficial in circum

stances 
w

here preventative m
edicine is available, or under develop-

m
ent, because it provides individuals w

ith an opportunity to 
treat the disease before it develops. Individuals inform

ed that 
they are at risk of developing a degenerative disease are also 
m

ore m
otivated to partake in healthy habits that are likely to 

enhance their outcom
e, such as eating a diet high in antioxi-

dants, know
n to have preventative m

edicinal properties for 
diseases such as Alzheim

er's or Parkinson's disease, or can 
avoid unhealthy habits that can accelerate the onset of each 
disease.

Fading M
em

ory: A
lzheim

er's D
isease (Q

uestion 6)

Issues surrounding privacy of inform
ation are particularly im

-
portant in circum

stances w
here genetic screening is utilised to 

identify disease risk. Individuals have a right to protect their 
inform

ation, how
ever insurance com

panies also argue that 
they have a right to be fully inform

ed of the health status of 
their clients, including any know

ledge they m
ay have of their 

risk for future disease if this has been confirm
ed through ge-

netic testing. Positive genetic test results for a degenerative 
disease that w

ould occur som
etim

e in the future w
ould likely 
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result in the insurance com
pany charging higher prem

ium
s to 

that individual today in order to cover their expenses in the fu-
ture. This could in turn, discourage people from

 partaking in 
potentially beneficial screening program

s for the fear that it 
w

ill incur greater cost to them
 if they do not have the right to 

protect their inform
ation.

M
em

ory E
nhancem

ent Therapies (Q
uestion 7)

The 
m

ajority 
of 

our 
m

em
ories 

are 
‘negative 

m
em

ories’ 
w

hereby our nervous system
 actively filters out unim

portant 
inform

ation and inhibits the form
ation of m

em
ory traces in 

the brain. A pill that acts to enhance the consolidation of 
m

em
ories m

ay be of benefit to an individual in som
e circum

-
stances, for exam

ple, w
hile studying for an exam

, but is likely 
to incur significant side effects if taken w

hile a person's brain 
is still developing, or if taken over a long period of tim

e. It is 
unlikely that a ‘m

em
ory enhancing pill’ could allow

 a person 
to selectively store m

em
ories of their choosing (such as class 

notes), w
ithout also storing unrelated or insignificant inform

a-
tion, or perhaps even m

odifying m
em

ories m
ore easily. The 

excess storage of inform
ation could, in turn, put unnecessary 

pressure on the storage and retrieval system
s of the brain over 

tim
e, w

hich m
ay incur negative consequences that are as yet 

unknow
n.

Social pressure to succeed in school and business w
ill likely 

provide the m
otivational drive for individuals to consum

e 
m

em
ory enhancing drugs, to the point w

here the negative side 
effects m

ay not be of significant interest to them
. Yet the devel-

oping m
ind is particularly fragile, and w

e m
ust proceed w

ith 
caution w

hen adm
inistering drugs to young individuals, w

hen 
the effects on neuronal system

s are not w
ell established. In ad-

dition to this, long-term
 consum

ption m
ay have disastrous 

consequences on established neuronal system
s, given the neu-

ronal m
echanism

s involved in m
em

ory storage, if pushed to 
the extrem

e, m
ay lead to the destruction of neuronal cells. 

Social pressure to succeed in either school or business can 
place undue pressure on individuals to m

odify their m
ental 

abilities w
ith a m

em
ory-enhancing drug. The developm

ent 
and availability of such drugs w

ill inevitably provide unfair ad-
vantage for those w

ho consum
e them

 in learning and m
em

ory 
tasks and w

ill place pressure on those w
ho do not take the 

drug to consum
e it also. This advantage is likely to be associ-

ated w
ith higher socioeconom

ic status, that is, those w
ho can 

afford the treatm
ent w

ill potentially benefit from
 enhanced 

m
em

ory, w
hile those w

ho cannot, m
ay be disadvantaged. In a 

com
petitive school or w

ork environm
ent, this advantage m

ay 
be likened to chem

icals such as anabolic steroids that enhance 
physical perform

ance in sporting activities, and regulations to 
prevent unfair advantage m

ay need to be introduced.
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Certain areas of our brain regulate and reinforce 
behaviours that are pleasurable or rew

arding. O
n 

the w
hole, this m

echanism
 encourages us to repeat 

behaviours that are beneficial to our w
ellbeing (i.e. 

eating). N
on-life enhancing substances, including 

certain drugs, can how
ever, alter these m

echa-
nism

s, w
hich m

ay over tim
e ultim

ately lead to 
drug abuse and addiction. 

This section aim
s to:

1.
Introduce the delicate biological balance betw

een 
rew

ard and addiction.  

2.
D

escribe how
 drugs of abuse affect the dopam

ine 
rew

ard pathw
ay. 

3.
D

iscuss lifestyle factors that influence addiction and 
the ethical issues associated w

ith drug abuse.

S
E

C
TIO

N
 3

The N
euroscience of Pleasure, 

R
ew

ard and Addiction 

6.3.1. W
hat is A

ddiction?

 
Addiction is often described as an ‘excessive appetite’ for 

som
ething and is characterised by an uncontrollable m

otiva-
tional drive to seek out the object of the addiction. Individuals 
are described as addicted w

hen they can no longer control 
their behaviour and find it difficult, if not im

possible, to re-
frain from

 consum
ing som

ething (e.g. drugs), or partaking in 
an activity (e.g. gam

bling). W
hen w

e think about addictions 
w

e typically think of an inability to control behaviours that are 
detrim

ental to our health or w
ellbeing. H

ow
ever, life in itself 

can be view
ed as a series of addictions; such as addiction to 

air, food and w
ater, that are needed to ensure the survival of 

an individual and the species. This section w
ill focus on drug 

addiction and takes the m
edical perspective as defined in 

M
osby’s M

edical D
ictionary ‘Addiction: a com

pulsive, uncon-
trollable dependence on a substance, habit, or practice to such 
a degree that cessation causes severe em

otional, m
ental, or 

physiological reactions’.

•
 

D
rug addiction, or substance dependence, is character-

ised by three basic features:

•
 

A com
pulsion to seek and consum

e the drug of choice. 

•
 

A loss of control in lim
iting its consum

ption. 

•
 

The experience of negative em
otional states, such as sad-

ness, anxiety or

•
 

irritability, w
hen access to the drug is prevented.
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Addiction does not sim
ply relate to the positive reinforcem

ent 
derived from

 a drug and the desire for the euphoria, or ‘high’, 
that it produces. Tw

o other features also characterize addic-
tion: tolerance and dependence. Tolerance refers to the indi-
vidual's need to progressively consum

e increasing am
ounts of 

the drug to get the sam
e euphoric feeling as before. D

epend-
ence refers to the negative physiological consequences of w

ith-
draw

al, such as nausea and irritability. In this w
ay, drug abuse 

is not only driven by the pleasurable and rew
arding effects of 

the drug, but also by the desire to avoid the negative effects 
that w

ithdraw
al can incur. Both tolerance and dependence are 

believed to result from
 the adaptations that occur w

ithin the 
underlying dopam

ine neuronal system
 on w

hich m
ost drugs 

of abuse act (section F2.2).

People consum
e drugs for a variety of reasons, som

e m
ay do 

so purely for the pleasure, w
hile for others it m

ay be an at-
tem

pt to cope w
ith em

otional pain arising from
, for exam

ple, 
conflict, stress and/or anxiety. R

egardless of the reasons w
hy 

an individual starts to consum
e a potentially addictive drug, 

they w
ill likely becom

e addicted if they continue to take it for 
a period of tim

e - although the am
ount required to induce ad-

diction varies substantially betw
een individuals. This varia-

tion can be due to lifestyle factors, genetic traits or both. For 
exam

ple, the am
ount of stress that an individual experiences 

in early life, or w
hile taking drugs, affects their tendency to be-

com
e addicted, w

ith those exposed to higher levels of stress 
becom

ing addicted m
ore easily (section F.3.4). W

hile genetic 
traits can enable the neuronal circuits w

ithin the brain that 

m
ediate addictive states to 'hard-w

ire' faster and m
ore effec-

tively in response to drugs of abuse so that som
e are m

ore 
prone to addiction than others. The m

echanism
 involved in 

‘hard-w
iring’ the neuronal circuits regulating addiction are 

sim
ilar 

to 
that 

involved 
in 

the 
form

ation 
of 

m
em

ories, 
w

hereby the connectivity betw
een neurons in the circuitry is 

strengthened (See Section 6.2).

The goal of current neuroscience research is to understand the 
basic biological changes that occur w

ithin the brain that lead 
to the loss of behavioural control over drug seeking and drug 
consum

ption that are involved in addiction. M
any recent in-

sights in behavioural neuroscience have been gained through 
research conducted on anim

als w
hich have enabled research-

ers to pinpoint the changes that occur w
ithin neuronal cells 

and betw
een them

 (at their synapses) in the 'rew
ard pathw

ay' 
after repeated activation (as occurs w

ith drug consum
ption). 

For exam
ple, researchers have im

planted electrodes directly 
into the brain’s ‘rew

ard pathw
ay’ of a rat and have allow

ed 
them

 to self-stim
ulate these neurons by pressing a lever w

hich 
sends an electrical current through the electrode. R

ats quickly 
find this sensation pleasurable and rew

arding and w
ill press 

the lever continuously until they are exhausted, going w
ithout 

food and w
ater, until experim

enters intervene. 

In other behavioural neuroscience experim
ents researchers 

have inserted electrodes into the ‘rew
ard pathw

ay’ of the rat’s 
brain and provided electrical stim

ulation w
hen the rat re-

sponds correctly to, for exam
ple, directional cues. These rats 

learn very quickly to turn in the correct direction to receive 
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their m
ental rew

ard. Experim
ents such as these have allow

ed 
scientists to gain a better understanding of the problem

s asso-
ciated w

ith drug addition by providing insight into the func-
tion of neuronal rew

ard system
s and the repetitive behav-

ioural responses associated w
ith them

. H
ow

ever, a crucial ethi-
cal issue for debate is w

hether the experim
ental anim

al has 
lost its freedom

s, in particular, the freedom
 to survive of its 

ow
n accord and w

hether this loss of freedom
 is justified in 

term
s of the inform

ation gained; that is, w
hether it w

ill ulti-
m

ately lead to the alleviation of suffering. 

Can w
e draw

 a parallel betw
een the loss of self-directed choice 

that occurs during hum
an addiction and the loss of the rat’s 

autonom
y in these experim

ents w
here the responsibility for 

its w
ellbeing is left in the hands of the experim

enter control-
ling it? Q

1. 
W

rite a diary entry of one day in the 
life of a controlled rat. P

ay attention to all feelings 
and em

otions such as confusion, happiness, discom
-

fort and so on. D
o you think that experim

ents such 
as these are ethical?

6.3.2. D
opam

ine: The C
ourier of A

ddiction

Pleasure, w
hich scientists call rew

ard, is a very pow
erful bio-

logical force that helps to direct our survival. If you do som
e-

thing pleasurable, the brain is w
ired in such a w

ay that you 
tend to do it again. Life-sustaining activities, such as eating, 

activate a circuit of specialised nerve cells devoted to produc-
ing and regulating pleasure. O

ne im
portant set of neurons in-

volved in this circuit (situated at the very top of the brainstem
 

in the ventral tegm
ental area) uses a chem

ical neurotransm
it-

ter called dopam
ine (see figure). These dopam

inergic neurons 
release dopam

ine onto nerve cells situated in a lim
bic struc-

ture called the nucleus accum
bens. R

elease of dopam
ine in 

the nucleus accum
bens is involved in reinforcing behaviours, 

w
hich m

akes an anim
al m

ore likely to repeat them
 in the fu-

ture. O
ther dopam

ine fibres m
ake contact in relevant parts of 

the frontal region of the cerebral cortex to form
 the dopam

ine 
rew

ard pathw
ay. In addition to reinforcing behaviours, the ac-

tivity of dopam
ine cells provides the sensation of pleasure 

through connections to other regions of the lim
bic system

 in-
volved in regulating em

otion.

!

All drugs that are addictive activate the dopam
ine cells of the 

ventral tegm
ental area to enhance the am

ount of dopam
ine 

that is released in the nucleus accum
bens. N

atural rew
arding 

activities and artificial chem
ical rew

arding stim
uli act on the 

sam
e dopam

ine cells, but natural activities are regulated by ap-
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propriate feedback m
echanism

s that protectively control the 
m

agnitude of the response. N
o such regulating restrictions 

bind the brain’s responses to artificial stim
uli. W

hen an ani-
m

al is hungry, this strongly m
otivates the anim

al to seek food 
because in the hungry state eating is pleasurable. But w

hen 
the anim

al has consum
ed sufficient food, a satiety centre sup-

presses the rew
ard system

 connected w
ith feeding. Thus the 

seeking of pleasure by the healthy anim
al or hum

an is adap-
tive and has survival value.    

Chem
ical addiction, along w

ith other addictive behaviours 
such as gam

bling or eating disorders (i.e. anorexia and buli-
m

ia), can be considered as diseases of the dopam
ine rew

ard 
system

 because they either directly or indirectly result from
 

changes in its norm
ally w

ell-regulated activity. This deregula-
tion of dopam

ine activity that occurs w
ith addiction can have 

im
portant consequences for other bodily functions as w

ell. 
For instance, in addition to form

ing part of the brain’s rew
ard 

system
, dopam

ine also functions as a m
ain neurohorm

one m
e-

diating neural interactions w
ith the pituitary gland w

hich con-
trols m

etabolism
, grow

th and reproduction. Significantly, 
drug-m

ediated deregulation of dopam
ine activity can have ad-

verse 
effects 

on 
fertility 

and 
developm

ent 
through 

w
ell-

docum
ented physiological m

echanism
s (See Section 5.1 on 

Lifestyle and Fertility).

O
ver a prolonged period, drug use changes the brain in funda-

m
ental and long-lasting w

ays. These long-lasting changes 
then regulate the m

anifestation of addictive behaviours. It is 
as though there is a figurative “sw

itch” in the brain that “flips” 

at som
e point during an individual’s drug use turning w

hat 
w

as once a choice, into a com
pulsion. The point at w

hich this 
“flip” occurs varies from

 individual to individual, but the ef-
fect of this change is the transform

ation of a drug abuser to a 
drug addict.

Q
2. The idea that diseases such as alcoholism

 
have a purely biological causation is attractive and 
form

s the basis of som
e effective therapies. M

orally, 
how

ever, m
ay not the biological m

odel also be used 
to excuse a voluntary behaviour w

ithout assum
ing 

responsibility for the activity or its consequences? 
In your opinion w

hat are the im
portant distinctions 

betw
een m

edical and m
oral m

odels of addiction?    

The dopam
ine rew

ard pathw
ay 

D
opam

ine cells in the ventral tegm
ental area project to the nu-

cleus accum
bens and prefrontal cortex of the forebrain to 

form
 the dopam

ine rew
ard pathw

ay. The release of dopam
ine 

in 
these 

brain 
regions 

regulates 
and 

reinforces 
rew

ard-
m

ediated behaviours, be they adaptive (i.e. eating) or m
aladap-

tive (i.e. drug consum
ption).

Q
3. N

euroscientists study drugs for m
any rea-

sons. W
hat are som

e of the reasons that neuroscien-
tists m

ay have for studying and developing new
 

drugs?
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Q
4. Is there any difference betw

een 'good drugs' and 
'bad drugs', and if so, w

hat are they?

6.3.3. The B
iology of D

rug A
ddiction

The w
ord ‘drug’, w

hen used in ordinary speech often denotes 
a substance w

hose use is forbidden by law
. H

ow
ever, nicotine 

and alcohol are as m
uch drugs as are opiates, am

phetam
ines 

and cannabis. In general term
s a drug is any chem

ical agent 
that affects living processes and pharm

acology is the branch 
of science that studies these effects. As indicated above, scien-
tists are beginning to appreciate the com

m
on neurobiological 

m
echanism

s of addiction, and how
 it drives com

pulsive behav-
iour. H

ow
ever, it should be noted that the stim

ulation of dopa-
m

ine is not necessarily the only m
echanism

 behind addictive 
behaviours. The subjective ‘high’ that these drugs prom

ote cor-
responds to the sudden increase of brain dopam

ine activity, 
either alone, or in com

bination w
ith other neurochem

icals. In 
cocaine use, for exam

ple, both dopam
ine and another neuro-

transm
itter noradrenaline are artificially enhanced creating 

heightened alertness and levels of energy. The nicotine found 
in tobacco sm

oke, on the other hand, activates specific cho-
linergic receptors called nicotinic receptors, w

hich are nor-
m

ally activated by the neurotransm
itter acetylcholine. N

ico-
tine therefore stim

ulates acetylcholine-m
ediated activities in-

cluding respiration, m
aintenance of heart rate, m

em
ory, alert-

ness and m
uscle m

ovem
ent. But it is through stim

ulation of 
the nicotinic receptors on the dopam

ine cells in the ventral teg-
m

ental area that triggers the rew
arding sensation, or feeling 

of satisfaction, experienced by sm
okers.

That nicotine is a highly addictive drug can clearly be seen 
w

hen one considers the vast num
ber of people w

ho continue 
to use tobacco products despite their w

ell-know
n harm

ful and 
even lethal effects. In fact, at least 90%

 of sm
okers w

ould like 
to quit, but each year few

er than 10%
 w

ho try are actually suc-
cessful. Although, nicotine m

ay produce addiction to tobacco 
products, it is the thousands of other chem

icals in tobacco 
that are responsible for its m

any adverse health effects. Sm
ok-

ing either cigarettes or cigars can cause respiratory problem
s, 

lung cancer, em
physem

a, heart problem
s, and peripheral vas-

cular disease, w
hile chew

ing tobacco causes cancers of the 
oral cavity, pharynx, larynx, and oesophagus and dam

ages the 
gum

s. In fact, sm
oking is the largest preventable cause of pre-

m
ature death and disability. Yet its addictive properties; that 

is, its ability to override the brain's dopam
ine feedback sys-

tem
, m

ake it difficult for people to exert the self-control re-
quired to abstain because their brain has adapted to this artifi-
cial stim

ulation. That is, the natural transm
itter acetylcholine 

is no longer sufficient to m
aintain dopam

ine levels because 
the system

 has fallen out of balance. Their attention and m
oti-

vation are therefore directed tow
ards keeping this system

 ac-
tive through their consum

ption of nicotine. So, as levels of 
nicotine w

ithin the body, present from
 the last cigarette, begin 

to deteriorate, they w
ill typically crave another cigarette to re-

plenish them
. Im

portantly, lifestyle factors such as stress can 
enhance this m

otivation by altering the activity of dopam
ine 

cells in the rew
ard pathw

ay (see F3.4). 
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In sum
m

ary, drug abuse is a com
plex phenom

enon and a per-
son’s vulnerability to it can be influenced by a m

ultiplicity of 
environm

ental and genetic factors. W
hatever the cause, the 

drug of choice often serves to ‘fix’ an acquired or deeply em
-

bedded need for an em
otional transform

ation. O
w

ing to dopa-
m

ine’s potency and biological significance, the body protec-
tively reacts to fake (i.e., drug-induced) stim

ulation by fading 
its response to repeated fake stim

uli.  Thus repeated drug-
intake, w

hile initially providing the desired rush, provokes the 
brain to accom

m
odate to the continued artificial stim

ulation 
by decreasing its baseline levels of dopam

ine w
hich, in turn, 

forces the addict to increase their drug intake in an effort to 
bring back previously norm

al w
orking dopam

ine levels w
ithin 

the brain.

Q
5: W

hy w
ould part of our brain be devoted to 

m
otivating us to repeat certain behaviours? H

ow
 

w
ould this enhance the survival of a species?

6.3.4. Lifestyle, Stress and A
ddiction

In section 6.1 w
e learned how

 the m
ind and body w

orks as an 
indivisible w

hole w
here m

ental states and physical w
ellbeing 

are interconnected. H
ealth, as defined in the Constitution of 

the W
orld H

ealth O
rganization (W

H
O

), is a state of ‘com
plete 

physical, m
ental and social w

ellbeing not m
erely the absence 

of disease or infirm
ity’. In biological term

s, health and ill-
health are not alternative states; rather they are part of the 
sam

e continuum
. W

ithout doubt our w
ellbeing depends on 

our genes, the conditions under w
hich w

e live and the w
ays in 

w
hich w

e behave. D
rug addiction is one such lifestyle factor 

that has significant detrim
ental effects on every aspect of our 

w
ellbeing, disturbing physical, m

ental and social functioning. 

Since the brain and body com
m

unicates in both directions 
through the im

m
une and the neuroendocrine system

s, brain/
bodily health is strongly influenced by how

 an individual can 
adaptively balance the stress of life. If w

e respond to change 
appropriately, stress is good and can be seen as the spice of 
life. For exam

ple, w
hen w

e react to challenges and survive, w
e 

learn from
 the experience and m

ature em
otionally. In evolu-

tionary term
s, if an anim

al w
ere injured in a classic fight and 

flight response, im
m

une function is enhanced through the ac-
tions of stress horm

ones, w
hich helps the anim

al to fight infec-
tion and repair the w

ound. At the sam
e tim

e, stress horm
ones 

help the anim
al to rem

em
ber the place of action and stay out 

of trouble in the future by enhancing m
em

ory processes 
w

ithin the brain (Section 6.2). Thus, an appropriate stress re-
sponse is adaptive as it helps m

aintain physical resistance and 
enhances m

em
ory processes. H

ow
ever, w

hen an individual is 
stressed for prolonged periods of tim

e, or if the stress re-
sponse is not properly turned off once the challenge has been 
m

et, it creates w
ear and tear on the body and m

ind. This w
ear 

and tear is called allostatic load.  

Lifestyle diseases such as heart disease, cancer, gastrointesti-
nal disturbances, diabetes, depression or addiction are all in-
fluenced by fam

ily and com
m

unity life, socioeconom
ic struc-

ture as w
ell as incidents in childhood and prenatal develop-
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m
ent – all of w

hich contribute to allostatic load. It is the sense 
of being in com

m
and over our lives that prom

otes w
ellbeing 

m
ore pow

erfully than an appropriate control of behaviours 
such as sm

oking, diet and exercise. Being at the bottom
 of the 

social scale, for exam
ple, w

hether provoked by poverty (low
er 

incom
e, low

er education, poorer m
edical care, poorer hous-

ing), or advanced by harm
ful lifestyle (drug dependence, so-

cial disengagem
ent, poor diet, lack of exercise), adds to a per-

son’s allostatic load, w
hich in turn affects their health. In 

short, stress, w
hich results in a high allostatic load is a good 

predictor of declining physical health, declining cognitive func-
tion and declining m

em
ory. Conversely, the allostatic load 

score is typically low
er in people w

ith higher education and in-
com

e and, im
portantly, in people w

ho have m
ore social ties 

and netw
orks. W

e are a social anim
al so social interaction and 

support is as im
portant as good dietary control and regular ex-

ercise in reducing allostatic load. 

H
igh stress/allostatic load has significant consequences for ad-

diction. The neuroactive horm
one cortisol, for exam

ple, is ele-
vated in individuals w

ith high allostatic load and influences 
the functioning of a num

ber of neuronal system
s, including 

the dopam
ine rew

ard system
. W

ithin this dopam
ine system

, 
cortisol acts to enhance the responsiveness of dopam

ine cells 
to drugs of abuse and enhances the synaptic changes that are 
thought to underlie the behavioural expression of addiction. 
Exposure to stressful events in early life is believed to have a 
particularly im

portant influence on the m
anifestation of addic-

tion, as w
ell as other health problem

s, in later life. Indeed, the 

nervous system
 is particularly vulnerable to the effects of 

stress in early life, during critical phases of grow
th and devel-

opm
ent. Evidence for this com

es from
 both anim

al and hu-
m

an studies, for exam
ple, an association has been m

ade be-
tw

een chem
ically dependent w

om
en seeking counselling for 

problem
s related to substance abuse, and their experience of 

childhood sexual abuse. Sim
ilarly, m

en are m
ore likely to seek 

help for the consequences of sexual abuse (depression, alcohol-
ism

) than for the abuse itself. Current neuroscience research 
is exploring the m

echanism
s by w

hich stress, particularly that 
w

hich is experienced during early life, functions to “flip” the 
figurative sw

itch in the brain that effectively transform
s a 

drug abuser into a drug addict.

Q
6: In order to develop a m

ature conscience ca-
pable of responsible ethical judgm

ent, the child has 
to be sufficiently loved.  D

oes that statem
ent seem

 
sound to you and if so, can current biological know

l-
edge be used to enhance the value of hum

an love? 

Q
7: D

o you see anything w
rong w

ith using drugs if 
they enhance our ability to focus or im

prove our 
m

ood? W
hat do you think society w

ould be like if 
drug enhancem

ent becam
e the norm

? 
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6.3.5. Further R
eading and Thinking

W
hat is A

ddiction? (Q
uestion 1)

This question can readily be adapted to suit a class activity 
w

here som
e students portray the point of view

 of the rat w
hile 

others trace their thoughts and feelings in hum
an term

s. For 
exam

ple, does drug addiction surrender the right of personal 
freedom

 of thought and behaviour? D
oes providing the state 

w
ith pow

ers to order addiction rehabilitation violate or defend 
the right of freedom

 of choice?

D
opam

ine: The C
ourier of A

ddiction (Q
uestion 2) 

There has been a long-standing debate betw
een the m

edical 
and the m

oral m
odels of addiction. The m

oral interpretation 
deem

s addiction as a voluntary behaviour, w
hereby an individ-

ual chooses at free w
ill to engage in using an abusive drug 

w
ithout assum

ing responsibility for his or her actions.  The 
m

edical interpretation differs from
 the m

oral one and states 

that an individual form
s an addiction based on brain proc-

esses. As described in the text, recent research has provided 
increased understanding of the biological-behavioural fea-
tures of addiction. These differing interpretations have fuelled 
fiery controversy; not least because the m

edical m
odel de-

scribes drug abuse as a form
 of brain disease resulting from

 
chronic behavioural abuse by the individual. In the final analy-
sis, how

ever, it’s probably w
ise to assum

e that the truth lies 
som

ew
here in betw

een the tw
o m

odels of addiction.

D
opam

ine: The C
ourier of A

ddiction (Q
uestion 3) 

O
ne of the reasons neuroscientists study drugs is to better un-

derstand how
 synapses and neurons function w

ithin the brain 
in order to m

ore fully understand the w
ays the brain operates, 

channels thinking and m
odulates behaviour. Som

e neuroscien-
tists are particularly interested in how

 and w
hy people be-

com
e addicted to drugs of abuse because understanding this 

w
ill allow

 physicians to better treat addiction and prevent/
am

eliorate the traum
atic cravings in those w

ho have becom
e 

addicted. M
oreover com

passionate understanding of physio-
logical system

s has the added quality of accelerating com
m

u-
nity pressure for reform

 in areas of social injustice w
hich un-

derlie and perpetuate drug consum
ption risking addiction 

(see notes for question 6). 

R
esearch effort is also directed at developing drugs that in-

hibit the drive to consum
e the drug of abuse by blocking key 

receptor sites in the dopam
ine rew

ard circuit. R
esearch efforts 

are also directed at developing better m
edications for the treat-
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m
ent of disorders such as anxiety, depression or schizophre-

nia, or for the treatm
ent of degenerative diseases such as m

ul-
tiple sclerosis, Parkinson's disease or Alzheim

er's disease. Fi-
nally, another related area of research is directed at the devel-
opm

ent of drugs that enhance norm
al brain functions such as 

cognition and m
em

ory (see notes for question 7 and Section 
2.2.4).

D
opam

ine: The C
ourier of A

ddiction (Q
uestion 4) 

The prim
ary difference betw

een 'good drugs' and 'bad drugs' 
relates to the am

ount taken and the m
otivation for taking it. If 

w
e think for a m

om
ent w

e w
ill soon realize that m

any drugs 
that w

e consider dangerous; including cocaine, m
orphine and 

am
phetam

ines, have useful m
edical applications. The reason 

that drugs of abuse are labeled as 'bad' is because the individ-
ual w

ho consum
es them

 in excess m
ay becom

e addicted to the 
point w

here the m
otivation to consum

e said drug overw
helm

s 
alm

ost, if not all, aspects of their life. In extrem
e cases, life’s 

norm
al pleasures and m

otivations such as eating, socializing, 
thinking and w

orking are com
pletely inhibited. There is also 

the risk that addicted individuals, especially those w
ho have 

becom
e sensitized to their drug (i.e., require higher doses to 

receive a previously satisfying 'high') m
ay m

isjudge a 'safe' 
dose level risking hospitalization or death. In the absence of 
quality controls, keeping track of ‘safe’ dose levels of black 
m

arket substances, especially of narcotics such as heroin, is 
m

ade extrem
ely com

plicated and w
ide fluctuations in purity 

and strength becom
e the norm

 rather than the exception. 

Alternatively, a drug is considered 'good' if it helps to restore a 
m

alfunctioning physiological system
 to its original, or ade-

quate, level of perform
ance. ‘G

ood’ drug consum
ption m

ust be 
controlled in order to m

inim
ize the risk of addiction and this 

is w
here inform

ed consent by the patient is crucially im
por-

tant. 

The B
iology of D

rug A
ddiction (Q

uestion 5) 

O
ur brain has evolved a m

echanism
 w

hereby it encourages us 
to repeat behaviours that are conducive to our ow

n survival, 
as w

ell the survival of the species as a w
hole. The m

esolim
bic 

dopam
ine system

 is critically involved in m
ediating incentive-

m
otivation laden behaviours such as eating, drinking or sex-

ual activity. Each of these activities lead to the activation of do-
pam

ine cells in the ventral tegm
ental area w

hich release dopa-
m

ine in the nucleus accum
bens. This neuronal signal is re-

ferred to as a rew
ard signal and serves to reinforce these be-

haviours, m
otivating an anim

al to repeat them
 in the future. 

In this w
ay, w

e (and other anim
als) w

ill naturally repeat be-
haviours that are conducive to our ow

n survival (eating and 
drinking) and the propagation of the species (reproduction). 
Anim

als w
ith these survival enhancing m

echanism
s are in 

turn, m
ore likely to pass on their genes to future generations, 

and in turn propagate the species. U
nfortunately these basic 

m
echanism

s w
hich, in the natural setting, are beneficial to sur-

vival are ‘hijacked’ by chem
ical m

echanism
s upon exposure to 

drugs of abuse such that the m
aladaptive drug consum

ption is 
reinforced as a behaviour.
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Lifestyle, Stress and A
ddiction (Q

uestion 6)

M
odern functional im

aging technology has generated a dra-
m

atic increase in our understanding of the neural m
echa-

nism
s underlying cognition, behaviour and m

oods. M
ood is 

the consistent extension of em
otion in tim

e, w
hile em

otion is 
typically transient and responsive to the thoughts, activities, 
and social situations of the day. It is our m

ood – the state of 
our em

otional balance – that pow
erfully influences the w

ay 
w

e perceive the w
orld and interact w

ithin our environm
ent. 

Em
otion corresponds to an ancient signalling system

 that 
evolved m

illions of years ago in all m
am

m
alian species living 

in social groups. From
 the very first the new

born m
akes use of 

em
otional signals of joy, sadness, anger and disgust in order 

to stim
ulate the parents to protect its basic needs. The free ex-

pression of these prim
ary em

otions, and their recognition, in-
teract to shape the quality of the bonds that develop betw

een 
fam

ily m
em

bers and is fundam
ental to the brain’s further de-

velopm
ent. Later, as the infant’s brain develops, personalized 

configurations of brain connections expand to construct the 
m

ind – the individual’s unique personality. Pure em
otion be-

com
es tem

pered w
ith individual m

em
ories, experiences and 

cultural/private m
eanings. Significantly, attachm

ent and em
o-

tional expression betw
een parent and offspring go hand in 

hand w
ith the developm

ent of the em
otional self. The develop-

m
ent of the secondary em

otions; such as sham
e, pride, guilt, 

rely upon the ability to m
ake intelligent judgm

ents against an 
acquired set of ethical standards. As m

ature adults the secon-

dary em
otions dom

inate our social behaviour, the stability of 
our relationships and our personal ethical consciousness.

Insufficient 
em

otional 
stim

ulation 
and/or 

an 
excessive 

am
ount of negative sim

ulation in the early stages of life is 
likely to result in a higher risk of m

ental health troubles dow
n 

the track. O
n the positive side, how

ever, the brain rem
ains 

functionally plastic throughout the prenatal-neonatal periods 
and infancy, allow

ing it to adjust neuro-physiologically and 
psychologically and, increasingly, to adapt to the prevailing en-
vironm

ent. For exam
ple, the outcom

e of children raised in dys-
functional fam

ilies is not com
pletely negative. R

ecent studies 
have indicated that such children are m

uch m
ore resilient 

than supposed. Im
portantly, for the child suffering extrem

e 
deprivation the chances for recovery in an im

proved environ-
m

ent are far better than previously predicted. 

N
evertheless, 

in 
circum

stances 
of 

heightened, 
prolonged 

stress and w
eakened m

eans of defense, the sufferer m
ay seek 

the escape that m
ind-altering, psychoactive substances can 

provide. Sim
ply expressed, those w

ho becom
e dependent on 

alcohol or drugs m
ay be using these substances as a m

edica-
tion to calm

 feelings of anxiety, anger or depression. It is im
-

portant to note, how
ever, that the self-m

edication theory of 
stress alleviation m

ay not follow
 a direct relationship in every 

case. That is, the harm
ful effects from

 recreational drugs are 
invisible and cum

ulative and those participating in casual 
drug consum

ption for recreational purposes m
ay risk com

pen-
satory deregulation of key neurochem

ical pathw
ays that in 

turn can result in states of anxiety or depression in form
erly 
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healthy individuals w
ith no other inherent risk factors. For ex-

am
ple, there is increasing evidence that regular cannabis 

(m
arijuana) use and depression are associated. There are vary-

ing reasons w
hy cannabis use and depression m

ight be associ-
ated – cannabis use m

ay precipitate depression or depressed 
individuals m

ay seek cannabis to im
prove their m

ood. From
 

the perspective of the individual addict, how
ever, this m

ay not 
be very helpful as it calls to m

ind the fruitless chicken-and-
egg argum

ent.  

W
e m

ay w
onder then w

hy the m
ajority of young people are 

able to experim
ent w

ith drugs and alcohol w
ithout becom

ing 
addicted; w

hile others becom
e dependent alm

ost from
 the 

start. It should be kept in m
ind that poverty itself delivers 

em
otional blow

s to children: poorer children at age 5 are al-
ready m

ore fearful, anxious and sad than their better-off 
peers. The stress of poverty corrodes fam

ily life resulting in 
few

er expressions of parental w
arm

th, m
ore depression in 

m
others (w

ho are often single and jobless) and a greater reli-
ance on harsh punishm

ents, perpetuating social inequalities 
in health and w

ellbeing. Scientist can only draw
 attention to 

the biological needs that have to be satisfied and possible 
pathological consequences if they are not – society has to take 
responsibility. A com

m
itm

ent to the right of hum
ans to ex-

press their full genetic potential free from
 preventable harm

 is 
fundam

ental 
to 

the 
m

ature 
society 

and 
this 

is 
w

here 
bioscience-bioethics can assist.

Lifestyle, Stress and A
ddiction (Q

uestion 7)  

As described in section 6.2.4, another em
erging ethical issue 

in neuroscience concerns the use of drugs that enhance nor-
m

al function including m
ood enhancem

ent and focus enhance-
m

ent. D
rugs used to treat conditions such as depression and 

attention deficit hyperactive disorder (AD
H

D
), for exam

ple, 
are readily available as m

ore people w
ith less severe sym

p-
tom

s are being prescribed these m
edications. O

ne reason for 
this is that doctors are not trained neuroscientists or psycholo-
gists and m

isdiagnosis cannot be ruled out. If healthy people 
are prescribed anti-depressants there is a reduction of nega-
tive em

otions and they becom
e less fearful, hostile and do bet-

ter in social situations. Equally, if healthy people take R
italin, 

a drug used to treat AD
H

D
, this im

proves their vigilance, prob-
lem

 solving and planning abilities. So w
hat is the problem

 
w

ith healthy people receiving beneficial effects from
 these 

drugs? 

Possible discussion points m
ay incorporate the follow

ing:

● Parents w
ho m

ay press pediatricians for R
italin in order to 

give their  child an extra edge at school. 

● School and university students using R
italin (bought of indi-

viduals prescribed the m
edication) during their exam

 period. 

● Can illegally bought drugs be taken unsafely risking the po-
tential for  overdosing?

● Is it right to risk addiction or other changes in neuronal func-
tioning?
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● Is it right to be cheerful and focused only because of drugs? 
Could the  long-term

 health and social effects be serious? 

● If m
ood enhancem

ent w
ere to becom

e accepted and w
ide-

spread, w
ould it be evenly distributed? W

ould people from
 

low
 socio-econom

ic  backgrounds, or those w
ho didn’t use en-

hancem
ent drugs, be disadvantaged?  

● M
ay parents be indirectly coerced to put their children on 

R
italin

   because they cannot perform
 as w

ell as the drug-enhanced 
children? 

● If w
idespread enhancem

ent raises the standard of norm
alcy, 

are w
e overriding im

portant biological im
peratives?

D
rugs can also be used to treat people w

ho have com
m

itted a 
serious sex-offense or violent crim

e. At the m
om

ent treatm
ent 

and rehabilitation through the use of drugs, w
hich alter body 

chem
istry and nervous system

 function, is voluntary. But 
w

hat if the court requires offenders to undergo com
pulsory 

treatm
ent rather than relying on the m

ore traditional m
eth-

ods; such as anger m
anagem

ent classes? Is com
pulsory treat-

m
ent a hum

an rights issue? N
ote that traditional treatm

ent 
keeps intact a person’s natural thought processes, w

hile drug 
treatm

ent causes changed cognitive patterns.

O
ther im

portant issues m
ay include the technology itself. 

H
ow

 safe are the technologies? W
ho should decide w

hether 
they are safe or not? W

hen prom
ising new

 treatm
ents are dis-

covered, w
ho should receive them

? Is a rich person m
ore de-

serving than a poor one or a young person m
ore deserving 

than an old one? 
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Social Ethics

D
iscussions of applied ethics and bioeth-

cis, have led to broader discussions of so-
cial ethics in contem

porary life. Several 
sections included here discuss peace edu-
cation, hum

an rights, and body im
age.
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The topic of obesity, dieting and body shape is very 
relevant for teenagers, and this section m

akes 
students think about assum

ptions that they m
ake. 

It challenges the m
edia preoccupation w

ith body 
shape. 

1.
Present an overview

 of the different theories 
about the body.

2.
Introduce the concepts of authenticity and 
com

m
odification.

3.
Explain the ethical im

plications of m
edical 

enhancem
ent by describing the case of 

cosm
etic surgery.

S
E

C
TIO

N
 1

R
evisiting the Body

7.1.1. Introduction
 

M
any advances in biotechnology and m

edicine such as grow
th 

horm
ones, plastic surgery, genetic therapies, m

ood-altering 
drugs and the like have brought into focus how

 w
e perceive, 

feel and look at our bodies. Because of these new
 develop-

m
ents, w

e can now
 m

ake physical changes in our bodies or 
choose how

 w
e w

ant to feel.  W
e also have m

ore options in 
how

 w
e live our lives.  At the sam

e tim
e, these changes have 

also m
ade us question our traditional beliefs about the body 

such as its relationship w
ith the spirit and the self. 

Tim
e To R

eflect

1.  H
ow

 w
ould you define your view

s about yourself and your 
body? W

hich of the follow
ing statem

ents do you agree or dis-
agree w

ith? W
hy or w

hy not?

• 
I am

 m
y body

• 
M

y soul m
atters m

ore than m
y body

• 
I ow

n m
y body

• 
M

y body is a m
achine

2. Think about the m
eaning of w

hat these fam
ous people have 

said about

  the body. H
ow

 w
ould you relate this w

ith your answ
er to 

question one?

 W
e are bound to our bodies like an oyster to its shell.  -  Plato372
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The body never lies.        - M
artha G

raham

The body is but a lie, a bag of w
ind.      - from

 a Tam
il text

I rejected som
e gorgeous publicity shots because they just 

didn’t look like m
e.

I w
on’t w

ear skanky clothes that show
 off m

y booty, m
y belly 

or boobs. 

I have a great body. I could be Britney. I could be better than 
Britney.   - Avril Lavigne

I know
 a lot of athletes and m

odels are w
ritten off as just bod-

ies. I never felt used  for m
y body.     -  Arnold Schw

arzenegger

7.1.2. W
hat is the B

ody?

The relationship of the body, the spirit and the self has been 
part of philosophical inquiry since ancient tim

es. So w
hat 

m
akes the present argum

ent different? It can be said that char-
acteristics of our present tim

e such as the increasing influence 
of the state, secularization and advances in science and m

edi-
cine have brought about a situation w

here the pow
er of indi-

viduals to define them
selves has contributed to the tendency 

of people to put greater value on the body as an expression of 
identity. In other w

ords, how
 w

e physically look like plays a 
significant factor in how

 w
e live our lives, how

 w
e see our-

selves and how
 others relate to us.  This then brings us to the 

question of how
 can w

e define the body in a society w
here the 

body is valuable to the point of obsession.  In short, w
hat is 

the body anyw
ay? 

If w
e w

ere asked to describe ourselves, w
e probably w

ould 
first think of the obvious features of our physical bodies. W

e 
could start by describing our height, w

eight, skin color and fa-
cial features. And w

e could then go on to describe our person-
alities and other abstract characteristics. Traditionally, this is 
how

 others have view
ed the body--a collection of flesh, skin 

and bones that contains the inner self. This is often referred to 
as the Cartesian dualism

 view
 of the m

ind/body. It is still the 
basis and ideology of biology and m

edicine---the body is com
-

pared to a m
achine com

posed of parts. W
e can see this in how

 
lessons on the body are taught in class, w

here the body is de-
scribed using different levels of organization (m

olecules, cells, 
tissues, organs, and organism

).  In m
edicine, this is reflected 

in the philosophy behind m
edical treatm

ent w
herein treat-

m
ent is geared tow

ards fixing or curing som
e abnorm

al phe-
nom

enon in the body.  W
e can also see this m

odel in how
 

m
edicine itself is organized. For exam

ple, there are different 
specialists for different parts of the body and its correspond-
ing functions.   

In our present tim
e, there are other w

ays of thinking about 
the body besides the m

ind/body m
odel. Although these m

ay 
seem

 contradictory, altogether they help us m
ake sense of 

w
hat it m

eans w
hen w

e talk about the body.  Chris Shilling de-
scribes these perspectives of the body as falling under natural-
istic, social-constructionist, fem

inist and contem
porary theo-

ries of the body. 
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N
aturalistic theories perceive the body as a biological entity 

that posseses characteristics specific to hum
an beings. A 

clearly defined concept of nature form
s a biological body from

 
w

hich society com
es from

.  N
aturalists think that the body is 

inherited from
 tradition. The Cartesian dualism

 m
odel falls un-

der this category.

Social-constructionist 
theories 

view
 

the 
body 

as 
being 

socially-constructed. Society defines and gives m
eaning to the 

body. Social constructionists seek to answ
er questions about 

the socially-constructed body and its relationship to pow
er, so-

cial inequality, social identity and sym
bols.

Fem
inist theories of the body focus on dom

inant concepts of 
gender that affect im

ages of the body and gendered practices 
w

hich can lead to physical changes that distinguish the gen-
dered body.  It addresses the question of how

 exclusive gender 
identities are based on the “exaggeration of bodily differ-
ences” and the “suppression of bodily sim

ilarities”. (1)

Contem
porary theorists view

 the body as both biological and 
social phenom

enon. The corporal body is given im
portance in 

experiencing the w
orld and expressing self-identity in a soci-

ety that values the body in econom
ic, cultural and social w

ays.  
The unfinished project of the body becom

es the lifetim
e goal 

of individuals.

Y
our Turn to Think and W

rite

In 250
 w

ords w
rite about your thoughts about your 

body. H
ow

 w
ould you describe your body?

From
 your description, w

hat kind of theory do you 
think you connect w

ith the m
ost? 

W
hat sounds true to you? 

C
an you think of other w

ays to describe your body?

7.1.3. The A
uthentic B

ody

W
hat kind of body do w

e value? W
hat goals do w

e seek to 
achieve in our lifetim

e project of the body? If w
e are to agree 

w
ith the relevance of the body in defining self-identity, the 

question of the body then becom
es linked to that of the self. 

To ask w
hat kind of self w

e value helps us understand w
hat 

body w
e value.  In m

any contem
porary societies, the ethic of 

achieving one’s true self has becom
e an ideal for both the indi-

vidual and the group. W
e can see this “searching for” or “be-

ing true to” one’s authentic self expressed by people living in 
different parts of the w

orld. The journey to the true self is of-
ten related to the issue of self-fulfillm

ent. In other w
ords, in 

this ethic of authenticity (2), the closer w
e are to our true 

selves the closer w
e are to being fulfilled as hum

an beings. 
The opposite of this statem

ent also rings true to our tw
enty 

first century ears; that is, if w
e aren’t being true to ourselves, 

the farther w
e are from

 becom
ing fulfilled. 

The idea of authenticity is not recent. It goes back to Ancient 
G

reek tim
es w

hen Socrates w
as concerned w

ith self know
l-

edge in order to achieve one’s true self. In m
odern thought, 

authenticity is associated w
ith existentialist philosophers such 

as K
ierkegaard, N

ietzsche, H
eidegger and Sartre. In this ideal, 
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the individual consciously chooses to becom
e his unique and 

true self in order to rise above the “herd” and not m
erely “go 

along w
ith the crow

d” (3). It is thus ironic that one of the prob-
lem

s associated w
ith the pursuit of the authentic em

bodied 
self in contem

porary life is that the current notion of a good 
and authentic body often conform

s w
ith social norm

s, som
e of 

w
hich m

ay be unjust and oppressive.

In the current debate about enhancem
ent technologies, Erik 

Parens posits that both proponents and critics “share the 
m

oral ideal of being authentic to oneself” (4) and that these 
opposing definitions of authenticity stem

 from
 tw

o different 
ethical fram

ew
orks.  O

n the one hand are the critics of en-
hancem

ent w
ho argue that by altering our bodies through 

these products and techniques of m
odern m

edicine, w
e alien-

ate or separate ourselves from
 our authentic selves and real-

ity. This is rooted in w
hat Parens speculatively calls as a “grati-

tude fram
ew

ork”---a view
point based on the idea that w

e hu-
m

an beings are m
ere creations of a creator, blessed w

ith the 
gift of life that w

e are responsible for. O
n the other side of the 

debate are the proponents of enhancem
ent w

ho advocate the 
use of these technologies for an em

pow
ering journey tow

ards 
“self –discovery” and “self-creation”. W

ithin this “creativity 
fram

ew
ork”, w

e hum
an beings are asked to go beyond being 

grateful and to transform
 ourselves to the best that w

e can be.

7.1.4.  C
om

m
odification of the B

ody

W
hat does com

m
odification of the body m

ean?  Let us look at 
the m

eaning of the verb “com
m

odify”. This is usually defined 

as the action of placing an econom
ic value to w

hat w
as once 

considered as not som
ething that could be bought, sold or 

traded. It is generally accepted that the current increase in de-
m

and for body parts w
as brought about by advances in the 

transplant, reproductive and genetic technologies. 

It can be argued that it is only m
ainly in W

estern societies 
that im

portance is given to the questions of individualism
, the 

project of the body and the desire to achieve one’s authentic 
self. W

hat are your personal thoughts about this? 

In the case of organ transplants, the organs needed for such 
m

edical technologies are acquired from
 donations from

 the liv-
ing and the dead. In m

ost societies, the hum
an body is not con-

sidered as an object that can be exchanged.  Thus in m
ost 

countries, it is illegal and im
m

oral to buy or to sell the hum
an 

body or body parts.  H
um

an organs can only legally be given 
as a “gift of life” (5) from

 a donor to a patient. U
nfortunately, 

there are m
ore people in need of organs than people w

ho do-
nate. For exam

ple, there are 87,000 people w
aiting for organs 

yearly; w
hile only 25,000 receive transplants in the U

.S.A. (6). 
It is not then surprising that despite legal and ethical prohibi-
tions; there is a thriving international blackm

arket for body 
parts. 

Proponents for the legal com
m

ercialization of body parts ar-
gue that it is the right of autonom

ous individuals w
hether they 

w
ant to sell parts of their body or not. H

ow
ever, the situation 

becom
es m

ore com
plex w

hen w
e take into consideration the 

question of property rights. Legally, the traditional approach 

375



is that once organs and tissues are extracted from
 the body, 

these are considered as res nullius---no one’s property (7). A 
fam

ous case that illustrates this is John M
oore’s claim

 of ow
n-

ership over the tissues that w
ere taken from

 him
 by doctors at 

U
CLA M

edical Center as part of his treatm
ent for hairy cell 

leukem
ia.  The Suprem

e Court of California ruled that he had 
no property rights to the tissues once they w

ere extracted 
from

 his body. Furtherm
ore, the Court ruled that the doctors 

had patent rights over the cell lines developed from
 M

oore’s 
tissues because these w

ere now
 products of their labor. H

ow
-

ever, they ruled that M
oore’s doctors violated the duty to in-

form
 their patient about their personal m

otives in extracting 
his tissues (8). 

The present trend of looking at the body in term
s of its parts is 

thought of as a reflection of a view
point that the physical body 

is the vessel that contains the rational self.  Certain body parts 
tend to be view

ed as not as integral to the self than other inte-
gral body parts. For instance, there is not m

uch of an outcry in 
the sales of w

igs m
ade out of hum

an hair or in the use of feces 
as fertilizer.  But there is a different reaction that occurs w

hen 
it com

es to integral organs such as kidney, liver, heart, lungs 
and brain. The situation is also different w

hen it com
es to the 

w
ay cartilage, tendon, cornea, sperm

, eggs and blood are han-
dled.

W
hat then is the problem

 w
ith buying and selling body parts?  

W
hy does it bring feelings of revulsion to m

ost people?  O
ne 

strong reason is that the hum
an body is considered as having 

inherent value. This m
eans that it is valued for itself and not 

for w
hat it can be used for. The hum

an body m
ust be re-

spected and not be objectified. Putting a price to the body is 
m

ostly thought of as an act of exploitation and a dehum
aniz-

ing affront to hum
an dignity (9). If w

e are also to consider the 
body as the em

bodied self, the act of division becom
es a threat 

to body integrity and serves to alienate the body from
 the self. 

Although m
ost people w

ould agree that com
m

odifying hum
an 

persons, hum
an bodies and body parts is ethically unaccept-

able, others have pointed out that the argum
ents tend to be ab-

stract and do not reflect the com
plexity of real situations. In 

the case of poor living donors from
 developing countries, D

e 
Castro challenges people to give concrete explanations to ab-
stractions and to consider the historical context involved in 
prohibiting unrelated living donors to receive m

oney for their 
altruistic contributions to others.  H

e argues that there are 
cases w

herein com
pensation for donors is not necessarily 

equated w
ith com

m
odification, objectification, exploitation 

and loss of hum
an dignity (10)

In the U
nited K

ingdom
, D

ickenson illustrates the case of egg 
donors w

here w
om

en’s role in altruistically donating their 
eggs is not acknow

ledged in a system
 w

here everyone else prof-
its. In donating eggs, w

om
en need only sign an inform

ed con-
sent form

 and agree not to benefit from
 potential com

m
ercial 

uses of their eggs. Superovulation and egg extraction are not 
considered as w

ork or labor.   The result is that researchers 
and biotechnology firm

s benefit from
 w

om
en’s altruistic dona-

tions. There is also a potential for the exploitation of w
om

en 
donors from

 developing countries w
here there are m

inim
al or 
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no regulations at all (11). In this sense, the insistence on the 
gift relationship as a w

ay to avoid com
m

odification effaces the 
contribution of w

om
en.  It can further be argued that it also 

ignores the subjectivity and personhood of w
om

en. 

7.1.5. The G
endered B

ody 

The previous discussion on the authentic em
bodied self and 

the inherent value of the body seem
 to be quixotic in the harsh 

reality of living in societies that put prem
ium

 value on young, 
thin and beautiful bodies. The pressure of attaining and m

ain-
taining an attractive physical appearance is a problem

 that pre-
dom

inantly affects fem
ales due to societal expectations of 

w
hat being fem

ale should be. M
ost w

om
en are not happy w

ith 
their bodies.  As a result, m

ajority of the persons w
ho diet, de-

velop anorexia nervosa and bulim
ia, undergo cosm

etic sur-
gery, attend fitness gym

s and w
eight loss clinics are fem

ale.

O
ne of the criticism

s against the prevailing dom
inant Carte-

sian view
 of the body is that there exists a m

ind and body di-
chotom

y that is gendered.  The autonom
ous subject lies in a 

rational and m
asculine m

ind; w
hile fem

inine attributes are 
given to the em

otional and anim
alistic body.  This is projected 

in society in the creation of a gendered division of labor that 
associates fem

inine values to the hom
e and m

asculine values 
to the public sphere (12).

In contrast, Bordo elucidates how
 a fem

inist/cultural m
odel of 

the body can relocate disorders such as anorexia nervosa and 
bulim

ia from
 the realm

 of the pathologic in w
hich it is usually 

classified in relation to the norm
al. “The relentless pursuit of 

excessive thinness is an attem
pt to em

body certain values, to 
create a body that w

ill speak for the self in a m
eaningful and 

pow
erful w

ay.” (13) The anorexic or bulim
ic seeks to reach the 

“tantalizing ideal of a perfectly m
anaged and regulated self, 

w
ithin a consum

er culture w
hich has m

ade the actual m
anage-

m
ent of hunger and desire problem

atic.” (14) To be thin, w
hat 

does that accom
plish? Taking into consideration this fem

inist 
m

odel of the body, w
hat is sought is the potential for transcen-

dence from
 fem

ale dom
esticity to the public sphere w

here dis-
cipline, w

ill, autonom
y, conquest of desire, enhanced spiritual-

ity are valued over em
otional and fem

inine qualities.

W
hat does it m

ean to be a w
om

an in a m
ale constructed soci-

ety? From
 the m

om
ent of birth, girls learn to experience how

 
to see their bodies and how

 to live in a body that is not m
ale. 

“As (future) w
om

en, w
e are encouraged in a lively sense of our 

ow
n vulnerability and that of other sentient creatures; w

e find 
out that approval w

ill not be w
ithheld if w

e show
 tim

idity, and 
w

ill be given if w
e are seen as physically pleasing; w

e gather, if 
only im

plicitly, that all this has som
ething to do w

ith the bio-
logical function of bearing and rearing children.” (15) W

hat 
this m

eans is that fem
ale identity is bound w

ith reproductive 
body-based experiences – m

enstruation, fertility, abortion, 
pregnancy, childbirth, breastfeeding, infertility, and m

eno-
pause.  And w

hat m
akes this m

ore com
plicated is that these 

experiences are lived by w
om

en in a culture organized and 
dom

inated by the Cartesian dualistic m
odel of the gendered 

body.

Tw
o exam

ples that illustrate this point:
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1. 
The pregnant body is not a person 

Body integrity and the “right to one’s person” has a high value 
in the legal tradition  in the U

nited States. For exam
ple, in the 

case of R
ochin v California, citing protection of body integrity, 

the judge ruled that it w
as illegal to ask “R

ochin, a suspected 
drug dealer…

 to regurgitate tw
o capsules he had sw

allow
ed.” 

(16) But this value does not seem
 to be applicable w

hen it 
com

es to court decisions that deal w
ith interventions during 

pregnancy. In m
any cases, the courts have ruled to intervene 

by “forced cesarean sections, detention of w
om

en against 
their w

ill, and intrauterine transfusions.” (17) 

“In one of the m
ost extrem

e and revealing of the forced-
cesarean cases, G

eorge W
ashington U

niversity H
ospital w

on a 
court order requiring that a cesarean section be perform

ed on 
a term

inally ill patient, Angela Carder, before her fetus w
as vi-

able, and against the w
ishes of the w

om
an, her husband, and 

the doctors on staff. 
 Both the w

om
an and her baby died 

shortly after the operation.  The D
istrict of Colum

bia Court of 
Appeals, in affirm

ing the order against a requested stay, ruled 
that the w

om
an’s right to avoid bodily intrusion could justifia-

bly be put aside, as she had at best tw
o days left of sedated 

life. H
ere, clearly, a still living hum

an subject had becom
e, for 

all legal purposes, dead m
atter, a m

ere fetal container.” (18 )

W
here is the w

om
an in the argum

ent? R
ulings that violate the 

body integrity of pregnant w
om

en are justified by citing the 
right of the courts to rule for the best interests of the fetus. 
The w

om
b is objectified and alienated from

 the pregnant 

w
om

an, -- a m
ere vessel for the fetus. W

om
en are trivialized 

and depicted as ‘evil m
others’. (19) These argum

ents under-
m

ine both the reproductive rights and the personhood of 
w

om
en as autonom

ous subjects. 

2. 
I am

 not a real w
om

an 

Can a w
om

an ever be fulfilled and experience all there is to ex-
perience as a w

om
an w

ithout having children?  This is one of 
the m

ost fundam
ental questions that w

om
en face in their 

lives.  In m
ost societies of the w

orld, m
any w

om
en regard 

their biological ability to bring forth children as som
ething 

that is im
portant in their lives.  But is that all there is to being 

a w
om

an- the ability to give birth due to the possession of the 
proper reproductive parts? Fem

inists disagree w
ith this essen-

tialist definition of being fem
ale. As a result of their efforts, in 

som
e parts of the w

orld, to have or not to have children is now
 

a life choice.  

W
hat is then the im

pact w
hen couples w

ho w
ant to have chil-

dren find out that they can’t?   Interview
s w

ith couples w
ho 

have infertility problem
s reveal that w

om
en are affected sig-

nificantly m
ore than their m

ale partners. “R
egardless of w

hich 
partner in an infertile couple is ultim

ately discovered to have 
the biological problem

, it is the w
om

an w
ho fails to becom

e 
pregnant…

it is the w
om

an w
ho is the focus of m

ost infertility 
treatm

ent.” (20) Let us assum
e that it is the w

om
an w

ho has 
the physical problem

. H
ow

 does this affect her?  If w
e are to 

believe in the view
 of the body as em

bodied self, w
hatever is 

w
rong w

ith the body has an inherent effect on the self.  O
ne 
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w
om

an describes this state, “It affects your ego. It has an im
-

m
ense effect on self-concept, in all kinds of crazy w

ays. You 
ask, H

ow
 can I be a real w

om
an? By affecting the self-concept, 

it affects sexuality, and it affected w
ork for m

e a w
hile. H

ow
 

can I be good at this; I’m
 not a norm

al person.” (21) 

H
ow

 does one com
e out of the state of “infertility? M

ost peo-
ple w

ho have the m
eans w

ould go to a m
edical professional 

specializing in infertility. The rationale is that infertility is a 
biological problem

 that has a cause and a possible m
edical so-

lution.  N
ew

 reproductive technologies w
ere created precisely 

to help infertile couples to have children (See the section on 
reproductive technologies).  At the sam

e tim
e, infertility treat-

m
ent is not only expensive and em

otionally-draining, it also 
transform

s reproduction into an im
personal, clinical and very 

public event.  Lois com
pares her experience of infertility treat-

m
ent to like being treated as a m

achine. “By the tim
e I ended 

up in the hospital- this w
as after I had probably five or six 

tests- I’d sw
ear I’d probably pull dow

n m
y pants for anyone 

that w
alked by, because I’d lost all of m

y dignity. I’m
 a very 

m
odest person, but I began to feel like I w

as a car being 
w

orked on.” (22)

For a w
om

an in the developing w
orld, the choice for infertility 

treatm
ent depends on the socio-econom

ic class that she be-
longs to. This in itself is a loaded situation that brings forth 
questions of inequity and elitism

 in countries that can not 
even afford to provide basic health services to m

ost citizens.  
In countries w

ith exploding populations w
here there are al-

ready too m
any children being born, w

ould the desire for chil-

dren by a w
om

an w
ith infertility problem

s be considered self-
centered and frivolous?  H

ow
 about in countries w

ith tradi-
tional ideas of w

om
anhood, w

here w
om

en can be ostracized 
socially and econom

ically for not being able to bear children? 
There are m

ore questions than answ
ers but the point here is 

that irrespective of the socio-econom
ic status of the individual 

or the country, infertility is a gendered experience because of 
the com

bination of the em
bodied nature of reproduction and 

the Cartesian paradigm
 of m

edicine.

7.1.6.  The E
nhanced B

ody

In 2004, the Am
erican Society of Plastic Surgeons projected 

that the total expenditure on cosm
etic surgery in the U

nited 
States w

as $8,403,557,322 (23). This am
ount covered both 

cosm
etic 

surgical 
procedures 

and 
m

inim
ally-invasive 

cos-
m

etic treatm
ents like botox injections.  Since cosm

etic surgery 
is elective, it is not covered by insurance. People personally 
shell out an average of $2,223 for liposuction, $4,822 for a 
facelift, $3,373 for breast augm

entation and $428 for laser 
hair rem

oval (24).  M
any popular reality show

s feature m
en 

and w
om

en go through m
ultiple surgical procedures on na-

tional t.v. Infom
ercials feature celebrities endorsing products 

ranging from
 anti-acne lotion to yoga and pilates D

VD
s.  Is it 

then an understatem
ent to say that w

e are now
 living in a cul-

ture of enhancem
ent? 

W
e have heard these lines before…

• 
W

ant a new
 and beautiful body? Call 1-800-N

EW
-BO

D
Y 
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• 
Try our new

 age defying m
oisturizer for m

ore vibrant 
and radiant skin

• 
It’s all about bringing out the beautiful w

om
an in you

• 
It’s not about vanity. It’s about loving your body.

• 
I’m

 100%
 plastic and I am

 perfect.

W
hy talk about cosm

etic surgery? W
ho cares about such a triv-

ial topic? W
hat has it got to do w

ith bioethics?  Shouldn’t it be 
relegated to the realm

 of talk show
s and celebrity gossip col-

um
ns? It is this seem

ingly fluffy exterior that tends to hide 
very deep and existential questions about both the goals of 
m

edicine and the goals of society (25). 

7.1.7. M
edicine for w

hat purpose and for w
hom

?

In a recent new
s article, “celebrity” derm

atologists w
ho m

ar-
ket “cosm

eceuticals” w
ere criticized by Art Caplan, an Am

eri-
can bioethicist, of being m

ore like entrepreneurs than m
edical 

doctors (26).  This criticism
 of the m

arriage of m
arketing and 

m
edical professionals engaged in the business of enhance-

m
ent is rooted in the question of w

hat should be the goals of 
m

edicine.  Should m
edicine be exclusively for treatm

ent and 
not for enhancem

ent? 

Are doctors w
ho perform

 cosm
etic surgery and other enhance-

m
ent procedures going against the goals of m

edicine? Bioethi-
cists fram

e this argum
ent in term

s of using a heuristic distinc-
tion betw

een treatm
ent and enhancem

ent (27). The discus-
sion revolves around the problem

s encountered in the am
bigu-

ity of the term
s involved and the difficulty in deciding w

hich 
practices should be considered as “treatm

ent” and w
hich ones 

should fall under “enhancem
ent”.  In the case of “treatm

ent”, 
to begin w

ith, there is no agreem
ent on w

hat “health” m
eans.  

At present there are tw
o opposing cam

ps, one is the W
orld 

H
ealth O

rganization (W
H

O
) definition, w

hich is “a state of 
com

plete physical, m
ental and social w

ell-being.” The other 
one is com

m
only referred to as the norm

al function m
od-

el—
“disease 

and 
disability 

are 
seen 

as 
departures 

from
 

species-typical norm
al functional organization or functioning 

(28)…
the central purpose of health care is to m

aintain, restore 
or com

pensate for the restricted opportunity and loss of func-
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tion caused by disease and disability.  Successful health care 
restores people to the range of opportunities they w

ould have 
had w

ithout the pathological condition or prevents further de-
terioration” (29).  In term

s of enhancem
ent, this generally re-

fers to the “interventions designed to im
prove hum

an form
 or 

functioning beyond w
hat is necessary to sustain or restore 

good health” (30).

O
ne of the problem

s w
ith this distinction is that there are 

m
any situations w

here there is am
biguity in deciding w

hether 
a particular procedure is necessary for a person’s health or 
not.  For instance, one of the argum

ents m
ade by doctors w

ho 
perform

 cosm
etic surgery is that they are alleviating suffering 

that people experience as a result of the w
ay their bodies look 

like and that by doing so, they are contributing to the health 
and w

ell-being of the person. 

D
eciding w

hich procedure should be classified as treatm
ent or 

enhancem
ent especially becom

es problem
atic w

hen it com
es 

to considering w
hether it could be covered by health insur-

ance or not.  M
ore often than not cosm

etic surgery is consid-
ered as elective and therefore is not covered by insurance. Peo-
ple basically pay for these procedures out of pocket.  In this 
sense, cosm

etic surgery reinforces the m
arket system

 w
hich 

favors those w
ho could afford to pay over those w

ho couldn’t. 
This then leads to argum

ents about distributive justice, par-
ticularly in poor countries w

here basic health services are not 
available to the m

ajority of citizens and w
here cosm

etic sur-
gery is another factor that advances the interests of the rich. 

In short, should m
edicine be involved in enhancem

ent w
hen 

people are dying from
 lack of basic m

edical care?

The answ
ers to the issues raised by cosm

etic surgery in m
edi-

cine are difficult. But it becom
es m

ore com
plex and nuanced 

w
hen it com

es to expanding the discussion to the level of soci-
ety.  

7.1.8. A
 C

osm
etic Society

D
ifferent M

eans Sam
e E

nd 

The classic philosophical question of does the end justify the 
m

eans is also played out in the realm
 of cosm

etic surgery.  W
e 

can take as an exam
ple that of the pursuit of a better and flat-

ter tum
m

y. Is there any difference betw
een exercising and lipo-

suction in order to achieve a sm
aller w

aistline?  Exercising 
takes a lot of tim

e and effort, w
hile liposuction can be done 

during one’s lunch hour. 
 H

ow
ever, achieving that size 10 

body through m
onths or years of w

orking out at the gym
 gives 

people a feeling of satisfaction and accom
plishm

ent that isn’t 
the sam

e as cosm
etic procedures. W

e can see this reflected in 
the saying that it isn’t all about w

inning but how
 w

e play the 
gam

e that m
atters.  “There is, after all, a glory and a dignity in 

hum
an 

accom
plishm

ent 
attained 

the 
‘old-fashioned 

w
ay,’ 

through sw
eat and struggle, som

etim
es against great odds…

Technology, precisely because of its pow
er and efficiency, 

seem
s to cheat us of the experience of accom

plishm
ent, w

hich 
is som

ething valued in distinction from
 the achievem

ent of 
the end…

The significance of this argum
ent lies in its calling at-

tention to the value that lies in certain m
eans, over and above 
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the value found in the end considered by itself. (31)”  D
ifferent 

m
eans have different m

oral values. 

D
ancing w

ith the E
nem

y?

W
hy did looking at the late M

ichael Jackson bring out w
eird 

feelings in m
ost people? And w

e’re not talking about his activi-
ties here. Looking at his pictures w

hen he w
as young, you 

w
ouldn’t be able to think that this child w

ith African Am
eri-

can features is the sam
e person as the very w

hite adult M
i-

chael. M
ichael Jackson w

as an extrem
e exam

ple of how
 cos-

m
etic surgery valorizes racial values of beauty. W

hen people 
undergo cosm

etic surgery, they choose features that are con-
sidered as attractive in their societies.  And w

hat is attractive 
in society is a reflection of w

hat types of people have m
ore 

value in that society.  In m
any countries, the im

age of beauty 
echoes that of race.  And in m

ore instances than not, the clas-
sic w

hite and blonde W
estern beauty is the paradigm

 w
hich is 

desired. Cosm
etic procedures such as skin w

hitening, nose lift 
and eyelid surgery aim

 to m
ake people look m

ore like M
alibu 

Barbie than Pocahontas. 

For w
om

en, looking beautiful becom
es an issue of looking 

beautiful for w
hom

?  D
o w

om
en try to look beautiful for them

-
selves or for m

en?  Are w
om

en’s concepts of beauty pure from
 

society’s ideals of fem
inine beauty? K

athy D
avis argues that 

cosm
etic surgery is “one of the prim

ary w
ays w

om
en’s bodies 

are constructed as ugly, deficient and in constant need of im
-

provem
ent…

cosm
etic surgery belongs to the practices and 

technologies of the fem
inine beauty system

—
a  system

 w
hich 

is one of the prim
ary sites for the exercise of gender/pow

er in 
contem

porary W
estern cultures. (32)” O

n a practical side, soci-
ety is not  going to change overnight.  W

om
en w

ho know
 that 

the ideal is far from
 perfect, also can choose to em

pow
er them

-
selves by using the situation to m

ake their lives better.  M
a-

dam
e N

oel, one of the earlier practioners of cosm
etic surgery 

in France “w
as convinced that cosm

etic surgery alleviated suf-
fering and w

as a useful tool for helping w
om

en—
to be sure, af-

fluent, professional w
om

en—
to achieve financial independ-

ence and social recognition. (33)”

Are m
edical professionals w

ho perform
 cosm

etic surgeries 
that conform

 to racial and gendered ideals of beauty responsi-
ble for reinforcing unjust social norm

s. O
r are they m

erely 
helping people alleviate the suffering caused by these norm

s 
and level out these differences in society via cosm

etic surgery?  
“M

edicine and surgeons m
ust bew

are the extent to w
hich 

their participation in cosm
etic surgeries involving such norm

s 
ends up contributing to broad and unjust system

 of constrain-
ing pressures and forces.  For w

hile w
e w

ant to alleviate w
hat 

can be very real pain, the danger arises that, in doing so, w
e 

w
ill be acting in a w

ay that is com
plicitous w

ith the very evils 
that give rise to it. (34)”
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Q
1. D

iscuss in class w
hether you w

ould like to 
change your body or not?

Q
2. A

re there gender differences?

Q
3. W

here is the line betw
een trying to look 

neat and tidy, to look nice, to look handsom
e or 

beautiful, and m
erely to cater to other person’s im

-
ages of w

hat w
e should look like?

Q
4. Y

oung girls aspire to cartoon im
ages of beauty 

and dolls. W
hat do you think this m

eans for the char-
acters w

e should portray? Should w
e have m

odels 

that resem
ble our racial profile?  Som

e girls get de-
pressed w

hen they do not conform
 to the im

age of 
the doll they are given.

Q
5. H

ow
 do you think about the pictures of a w

om
an 

suffering from
 anorexia nervosa and a m

an on ster-
oids?
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In the D
eveloping Countries of the w

orld it is re-
ported that tw

o in three children are illiterate and 
go to w

ork to support their fam
ilies. 

This Section aim
s:

1.
To m

ake students understand w
hat is child 

labour.

2.
To m

otivate the students to help in the 
eradication of child labour.

S
E

C
TIO

N
 2

Child Labour

7.2.1. M
eaning of C

hild Labour

N
orm

ally, persons above the age of tw
enty one go to w

ork in 
order to support them

selves and their fam
ilies. In the present 

w
orld scenario w

e can see children on the streets betw
een the 

ages of four and adulthood doing all sorts of w
ork that should 

be done by adults. Child labour can be defined as the w
ork 

done by a prem
ature child below

 the age of the official end of 
school in public or private organizations. N

o one should be al-
low

ed to w
ork at such young ages to support him

self, herself 
or their fam

ily.
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The w
orld is a global village w

here all are born equal. The rea-
sons for child labour include poverty, being disinterested in 
studies, a selfish attitude of the parents, interest in earning, 
conventions and custom

s. Socioeconom
ic factors m

ight influ-
ence a child to go to hazardous w

ork to earn a living. This 
should be eradicated by giving proper education to the par-
ents as w

ell as the children. Each one has a duty to prevent 
child labour in a positive w

ay. Child Labour is against hum
an 

rights, and also against bioethics. According to the U
N

 every 
child has equal rights to be educated from

 the beginning age 
stipulated by the state. If any individual or group violates this 
constitutional law

 then it becom
es a crim

e.

Q
1. There m

ay be m
any other reasons for C

hild 
Labour. C

an you list som
e of the reasons w

hich you 
have encountered in your locality?

Q
2. Think about w

ho can eradicate C
hild Labour?

Q
3. List som

e suggestions to eradicate C
hild Labour

Q
4. Find a reference to show

 the w
ages, hours and 

conditions that children w
ho are used as child la-

bour today encounter. W
hat w

as the situation in 
your country 20

0
 years before for children and la-

bour or education?

Short D
ram

a A
ctivity: Students in a sm

all group 
are asked to sit in a broad circle. The teacher calls 
students in turn and asks each to kneel dow

n and 

com
e along the circle. All the other students w

ill be w
atching 

the student w
ho is kneeling dow

n and craw
ling along the cir-

cle. W
hen one student feels tired the teacher asks the next per-

son to do the sam
e. This is repeated till all the pupils have fin-

ished their turn. N
ow

 the teacher should engage the students 
in conversation by asking questions about their feelings. H

ow
 

do w
e feel about child labour? Im

agine the hot conditions of 
m

o
st 

su
ch 

e
n

v
iro

n
m

e
n

ts 
!

U
niversal D

eclaration on B
ioethics and H

um
an 

R
ights (2005)

Article 14 – Social responsibility and health
1. The prom

otion of health and social developm
ent for their 

people is a central purpose of governm
ents that all sectors of 

society share.
2. Taking into account that the enjoym

ent of the highest attain-
able standard of health is one of the fundam

ental rights of 
every hum

an being w
ithout distinction of race, religion, politi-

cal belief, econom
ic or social condition, progress in science 

and technology should advance:
(a)  access to quality health care and essential m

edicines, espe-
cially for the health of w

om
en and children, because health is 

essential to life itself and m
ust be considered to be a social 

and hum
an good; 

(b)  access to adequate nutrition and w
ater; 

(c)  im
provem

ent of living conditions and the environm
ent; 

(d)  elim
ination of the m

arginalization and the exclusion of 
persons on the basis of any grounds; 
(e)  reduction of poverty and illiteracy. 
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Peace is m
ore than just the absence of w

ar, and 
can be achieved by various m

eans.

This section aim
s to:

1.
D

iscuss causes &
 consequences of w

ar and 
peace.

2.
Illustrate gradients of pow

er and peacefulness.

3.
D

em
onstrate m

ethods for establishing peace.

4.
 Com

pare future scenarios of w
ar and peace. 

S
E

C
TIO

N
 3

Peace and Peacekeeping
7.3.1.  Peace andW

ar.   

 
 !

 Peace is the presence of calm
, hum

an 
unity, personal safety, sufficiency, agreem

ent, freedom
, eco-

logical health and hum
an w

ellbeing. Peace is based on love. 
Peace is a central issue in bioethics, w

hich can be interpreted 
as ‘love of life’, and am

ong w
hose central principles are benefi-

cence, non-m
aleficence, autonom

y and justice. Peace is in ac-
cordance w

ith good hum
an qualities, for exam

ple the cardinal 
virtues of prudence, justice, fortitude and tem

perance, the 
Ten Com

m
andm

ents, the Pillars of Islam
 and the central ten-

ets of Buddhism
. Peace is unity, a com

m
on bond of hum

anity 
for all different peoples, connected in tolerance and harm

ony 
despite a diversity of beliefs. Peace is tranquility, serenity, the 
presence of nature, good m

ood, healthy body and calm
 m

ind. 
Peace is ‘good’, the subject of ethics.

Peace is m
ore than just the absence of w

ar. Peace is the ab-
sence of any violence, hostility, threats, use of force, use of 
pow

er against people’s w
ill, subterfuge, crim

e, civil strife, con-
flict, bad intentions, bad relations, disturbance or negativity. 
Peace results from

 the avoidance of sin, for exam
ple the seven 

deadly sins of anger, pride, lust, sloth, gluttony, covetousness 
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and envy. Peace is never found in the presence of things con-
sidered evil and w

hich cause harm
, such as w

ar.

Sim
ilarities betw

een languages are an illustration of shared 
history, brotherhood and sisterhood. Peace is salām

 or salaam
 

in Arabic, used in the greeting assalām
 alaikum

 (‘peace be 
w

ith you’). Peace is shalom
 in H

ebrew
, as in shalom

 aleichem
 

(‘peace be w
ith you’). Peace is pāx in Latin, pace in Italian, paz 

in Spanish and Portuguese, paix in French and pes in M
iddle 

English. Peace is frieden in G
erm

an, vrede in D
utch, and fred 

in N
orw

egian. Peace is М
И
Р in R

ussian, and ειρήνη in G
reek. 

Peace is สันติภาพ in the Thai language. Tranquility is shanti in 
India.

Peace is w
ritten 平

和
 in Japanese, 和

平
 in Chinese, and �

�
 

in K
orean. 

Q
1. 

Is peace a strong elem
ent and goal in 

your life?         

W
hat does peace m

ean to you? W
here do you find 

peace? 

M
any people believe…

W
AR

 IS inherently and altogether outside of ethical bounda-
ries, and cannot be rationalised or excused. D

espite this abhor-
rence, H

om
o sapiens still retains som

e of its fighting instincts 
as a territorial carnivorous prim

ate. N
eanderthals (debatably 

a subspecies H
om

o sapiens neanderthalensis) seem
 to have 

been m
ore peaceful than us, and m

ay have been driven to ex-
tinction by an extended form

 of genocide. African tribal w
ars, 

R
om

an Em
pire, Viking raids, the Crusades, M

ongolian Em
-

pire, m
edieval battles w

ith sw
ords and pitchforks, forceful co-

lonial takeover of Africa, N
orth Am

erica, South Am
erica and 

Australia, the ‘G
reat’ W

ar, the era of Japanese im
perialism

, 
Jew

ish H
olocaust in G

erm
any (6 m

illion dead), H
iroshim

a 
and N

agasaki ‘experim
ents’ (over 70,000 im

m
ediate deaths 

from
 each), R

w
andan genocide (800,000 dead)…

 H
um

an his-
tory reads like the story of w

ar.

IN
D

U
STR

IALISED
 production-line m

anufacture and interna-
tional sale of arm

am
ents, especially since the W

orld W
ars, has 

becom
e a very profitable large-scale business for m

any coun-
tries. To peace activists this industry is know

n as the global 
‘m

ilitary-industrial com
plex’. People w

ithin it prefer to call it 
the ‘D

efense Industry’. N
ations w

hich are the largest produc-
ers and distributors of arm

s tend to be those w
hich are w

ealth-
ier and less internally conflict-ridden. Top m

anufacturers and 
exporters are the U

S (e.g. M
16 m

achine gun, ICBM
 m

issiles), 
R

ussia (AK
-47, R

PG
-7 grenade launcher), France, G

erm
any 

(G
3 rifle), U

K
, Belgium

 (M
AG

 m
achine gun, FAL rifle), China, 

Israel (U
zi m

achine gun), U
kraine, Italy, Spain, Bulgaria, Bra-

zil and South Africa. M
ajor im

porters are often poor countries 
w

ith deplorable econom
ic disparity. 

VIO
LEN

T conflict and direct application of force are defining 
features of w

ar. W
ar is gory, not glory. H

igh death tolls aren’t 
just rem

nants of the previous century. The recent Iraq w
ar 

and its afterm
ath have been independently estim

ated to have 
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caused at least 25,000 and perhaps over 100,000 civilian casu-
alties, deliberately not counted by the ‘coalition of the w

illing’. 
These are not just num

bers, but som
eone’s brothers and sis-

ters.

M
ASS com

m
ercial distribution of w

eapons and the ensuing 
w

ars result largely from
 the m

assive econom
ic incentives in-

volved. Shifting international alliances and hyped-up threats 
in the m

ass-m
edia ensure the m

aintenance of m
arkets. The 

Stockholm
 International Peace R

esearch Institute aggregate, 
used as an indicator for the U

N
D

P H
um

an D
evelopm

ent R
e-

port, estim
ates U

S$16.231 billion of official ‘legal’ conven-
tional arm

s transfers globally in 2001, even after excluding 

the m
assive trade in hand-held sm

all arm
s. O

ther reports 
have estim

ated m
uch higher annual figures. 

O
R

G
AN

ISED
 and disciplined in a stricter m

anner than other 
hum

an institutions, the use of force perm
eates all levels and 

structures of the m
ilitary. This is of course necessary to ensure 

that soldiers advance unflinchingly into a hail of danger. It 
also assuages feelings of guilt, both in the soldier w

ho m
ust 

‘only follow
 orders’ to com

m
it atrocities in the field, and in the 

officers w
ho ‘didn’t do it’ them

selves. N
on-questioning com

pli-
ance in m

any spheres of occupation m
eans loss of individual 

thought and freedom
 of action, denying you the right to your 

ow
n values and set of ethical principles, and ignoring m

oral 
responsibility.

TH
IEVIN

G
 of land, resources and m

oney have been the real 
underlying reason for w

ar throughout history. U
nfortunately, 

“w
e w

ant to thieve from
 our neighbours” doesn’t sound like a 

very convincing excuse. Therefore ‘leaders’ of w
ar use other 

excuses to justify their actions, often indoctrinating intoler-
ance to different religions and cultures. Excuses relating to jus-
tice are also used for violence, and bear further consideration 
in this section. O

f course, the other m
ain reason is the acquisi-

tion of pow
er, or the ability to m

anipulate land, resources, 
m

oney and also people.

O
ther people believe…

W
AR

 IS alw
ays a last resort, but can som

etim
es, in extrem

e 
situations, be justified as necessary to relieve a population 
from

 risk, oppression, suffering or exploitative leadership. 
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‘Just’ w
ar is a subjective m

atter of ideology; w
itness ‘H

oly’ 
w

ars, ‘Cold W
ar’, Palestine, Vietnam

, Cam
bodia, ‘w

ar on 
drugs’, Afghanistan, Central Am

erica, Chechnya, the Balkans, 
East Tim

or, W
estern econom

ic im
perialism

, W
orld Trade Cen-

ter, ‘w
ar on terror’, Afghanistan again, Iraqi bom

bings, suicide 
bom

bings, fears of W
M

D
 (w

eapons of m
ass destruction), fu-

ture w
ars…

 

SO
M

ETIM
ES is a conditional w

ord w
hich lim

its w
hen to do 

som
ething, and w

hether it w
ould perhaps be best not to. This 

introduces the ends versus m
eans debate. Believers in ‘R

ight 
Action’ suggest that w

e are duty-bound to behave using good 
m

eans even if the resulting ends are likely to be bad. O
n the 

other hand, believers in ‘U
tilitarianism

’ often say that duty is 
m

easured by consequences rather than right action, and 
m

eans m
ay be justified w

hen there’s a high degree of predict-
ability 

that 
the 

ends 
achieved 

w
ill 

produce 
significantly 

greater good. 

JU
STIFIED

 violence rests on assum
ptions about justice. The 

term
 justice, from

 the philosophy of ethics, m
ay be inter-

preted in different w
ays. Social justice, or fairness and equal 

opportunity for all, is know
n as ‘distributive justice’. The use 

of force by police and the crim
inal justice system

 is an exam
-

ple of ‘retributive justice’ (although there’s debate as to 
w

hether prisons are m
ainly for retribution, prevention or reha-

bilitation). ‘Just W
ar Theory’ tries to identify those conditions 

w
hich justify the resort to w

ar (jus ad bellum
: ‘justice in going 

to w
ar’), and perm

issible or just conduct during w
ar (jus in 

bello: ‘justice in w
arfare’). Supposedly ‘Just W

ar’ has been 
characterized by the follow

ing conditions: 

a) just cause, such as the protection of hum
an rights, 

b) right intention, w
hich should be the establishm

ent of 
peace,

c) appropriate proportionality, w
ith just ends outw

eighing the 
m

eans, 

d) the defensive rather than offensive position, 

e) use of force only as a last resort after diplom
acy and eco-

nom
ic m

easures, 

f) com
petent authority and leadership, 

g) high probability of success in the achievem
ent of just ends, 

h) lim
itations on the use of excessive force, 

i) non-use of conscripted or child soldiers, 

j) non-use of internationally m
aligned tactics or w

eapons, and 

k) careful discrim
ination for the prevention of innocent casual-

ties.

BY FR
EED

O
M

 w
e m

ean the ability to pursue the diverse 
range of opportunities offered by m

odern life, requiring libera-
tion from

 oppression by dictatorial governm
ents. Freedom

 is 
the cry of people unbearably oppressed and disenfranchised, 
w

hose depths of pain and em
otion m

ay offer no other option 
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but resistance. This is w
hy one person’s ‘terrorist’ is another’s 

‘freedom
’ fighter’. Ernesto ‘Che’ G

uevara w
as m

ade a m
artyr 

in South Am
erica, to becom

e a global cultural pop icon for 
freedom

 despite his advocating and using violent guerrilla w
ar-

fare. O
ther fighters of oppression have w

on freedom
, auton-

om
y and dem

ocracy for their people and becom
e respected 

statesm
en, such as N

elson M
andela in South Africa, and 

X
anana G

usm
ao in the w

orld’s m
ost new

ly liberated country, 
East Tim

or. Justification for actions m
ay depend on the socio-

political nature of the situation. Perhaps som
e advice from

 
tw

o past U
S presidents to present and future leaders is rele-

vant here. Franklin R
oosevelt’s peace objectives from

 his ‘four 
freedom

s’ speech (1941) w
ere ‘freedom

 of speech’, ‘freedom
 of 

w
orship’, ‘freedom

 from
 econom

ic w
ant’ and ‘freedom

 from
 

aggression’, and John F. K
ennedy once w

arned oppressive gov-
ernm

ents that “Those w
ho m

ake peaceful revolutions im
possi-

ble w
ill m

ake violent revolutions inevitable.”

Q
2.  C

an w
ar be rationalised or justified? Is there an 

ethical difference betw
een w

ars based on greed and 
those based on grievance? D

oes the answ
er depend 

on w
hether the people advocating w

ar have relative 
opportunity for w

ealth and w
ellbeing, justice from

 
oppression and freedom

 from
 fear? 

!
  7.3.2. P

acifism
    Pacifism

 doesn’t believe vio-
lence can be justified. Violent m

eans alw
ays provoke a violent 

backlash – ‘an eye for an eye leaves everybody blind’. Pacifism
 

is the ethical philosophy of non-violence, or harm
lessness. 

Pacifism
 has had a long tradition in m

any cultures, for exam
-

ple including Jainism
, Taoism

, the original teachings of 
Christ, Anabaptists, Q

uakers, Contractarianism
, International 

Federalism
, hippie culture, green politics, civil rights and 

peace m
ovem

ents. Buddhism
 also seem

s to be one of the 
w

orld’s m
ost peaceful philosophies. It can be sum

m
arised by 

the ‘four noble truths’ of G
autam

a Siddhartha (Buddha): 1. life 
has om

nipresent suffering; 2. suffering involves a chain of 
causes including desire and selfishness; 3. suffering can be re-
duced by rem

oval of these causes; and 4. there is a path to-
w

ards this end. This path is the ‘eightfold path’, nam
ely: 1. 

ethically correct view
point (e.g. selfless, desireless, com

pas-
sionate), 2. right resolutions, 3. right speech, 4. right action, 5. 
right livelihood, 6. right effort, 7. proper m

indfulness, and 8. 
regular practice of concentration (m

editation). Further, Bud-
dha’s ‘m

iddle w
ay’ is a life w

hich does not follow
 extrem

es of 
pleasure on the one hand, or extrem

e asceticism
 on the other. 

Such inner strength requires em
otional intelligence such as 

the follow
ing abilities: self-aw

areness and m
anagem

ent of 
one’s em

otions, aw
areness of the em

otions of others, em
pathy 
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for the feelings of another, generation of m
otivation, positivity 

and optim
ism

, im
pulse control, delay of gratification, and us-

ing both thought and feeling in decision-m
aking. The princi-

ple of ‘Ahim
sa’, proclaim

ed by follow
ers of Vishnu, M

ahavira 
and Buddha am

ong others, is the philosophy of never harm
-

ing any form
 of life.

!
    Another exem

plary pacifist is 
M

ohandas (M
ahatm

a) G
andhi, revered as one of the m

ost hu-
m

ane and sane leaders of the tw
entieth century. H

e led the In-
dian people in a successful pacifist m

ovem
ent against colonial-

ists of the British R
aj, by the use of m

ass action w
hich over-

w
helm

ed the country’s jails and political system
s. These ac-

tions stand as a good exam
ple of how

 large num
bers of people 

can dem
and change, w

ithout using any form
s of violence. 

!
   The easily perceived draw

back 
of pacifism

 is that a sim
ple sm

ile doesn’t block aggressive use 
of fist or gun. Consider the fate of m

any of the w
orld’s fam

ous 
pacifists, such as Jesus Christ, M

ohandas G
andhi (1948), M

ar-
tin Luther K

ing Jr. (1968) and John Lennon (1980). Assassina-
tion elevated them

 to becom
e m

artyrs, prom
oting rallies of 

sym
pathy and aw

areness of their cause to an even m
ore effec-

tive level. Self-m
artyrdom

 has also been used to raise aw
are-

ness, but can’t really be considered non-violent, as this selfless 
Buddhist m

onk’s protest of the Vietnam
 W

ar pow
erfully illus-

trates. 

7.3.3.  N
on-violent resistance     !

        !
      !
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There have been m
any other victories from

 nonviolent resis-
tance. 

Poland’s 
‘Solidarnosc’ 

trade 
union 

m
ovem

ent 
and 

strikes led by Lech W
alesa (1980) for im

proved w
orkers 

rights, is regarded as the initial im
petus for the later dow

nfall 
of the Com

m
unist regim

e in the country. In the ‘Yellow
 R

evo-
lution’ of the Philippines (1983), the assassination of Benigno 
‘N

inoy’ Aquino Jr. (pictured on the 500-peso note) sparked an 
end to Filipino trepidation at the use of people pow

er, bring-
ing his w

idow
 Corazon Aquino to the presidency and ended 

the M
arcos dictatorship. The ‘Singing R

evolution’ (1988-1991) 
saw

 tw
o m

illion people stand hand in hand singing prohibited 
national songs for 600km

 across Estonia, Latvia and Lithua-
nia, and led to the independence of Estonia from

 Soviet rule. 
Sim

ilarly, the Czechoslovakia Prague’s ‘Velvet R
evolution’ 

(1989) saw
 the playw

right activist Vaclav H
avel becom

e the 
first post-Com

m
unist president. A m

ore recent success of 
non-violent 

revolution 
w

as 
the 

‘O
range 

R
evolution’ 

in 
U

kraine, w
hich saw

 Viktor Yushchenko com
e to pow

er after 
being the victim

 of election fraud and attem
pted poisoning. 

Perhaps sim
ilar form

s of people-pow
er, under the leadership 

of Aung San Suu K
yi (pictured), can also eventually liberate 

the people of M
yanm

ar (Burm
a). N

on-violent political revolu-
tion inspires confidence in the nature and standing of the re-
sulting governm

ent.

N
on-violence then, doesn’t exclude these various other strate-

gies of resistance, such as diplom
acy, politics, public protest, 

m
arches, petitions, appeal to w

orld opinion, creative m
edia ac-

tivism
 (‘culture jam

m
ing’), civil disobedience, w

orkers strikes, 

industrial action, and non-violent direct action. D
irect action 

refers to protests outside the institutionalized fram
ew

ork not 
incorporating violence, aggression, threats, and som

etim
es 

property dam
age. Form

s of violence underm
ine the m

oral 
authority of otherw

ise w
ell-m

eant protest, and provoke a back-
lash of lost adm

iration and sym
pathy for the cause.  It m

ay be 
hard to practice a philosophy of non-violence in countries 
w

ith conscription (forced entry into the m
ilitary). ‘Conscien-

tious objection’ is refusal by a peace-loving person to join insti-
tutions engaged in violence, and is com

m
only punishable by 

im
prisonm

ent. 

  !
The speeches of char-

ism
atic Am

erican civil rights leader M
artin Luther K

ing Jr. 
dem

onstrate a fine exam
ple of passion com

bined w
ith com

pas-
sion. H

is w
ords ring out truths about justice and equality not 

just for the Am
erican negro, but for H

ispanics, Arabs and 
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Jew
s, for black or w

hite or any m
inority group, and for all 

countries of the w
orld.

“I have a dream
, that m

y four little children w
ill one day live 

in a nation w
here they w

ill not be judged by the colour of their 
skin, but by the content of their character. I have a dream

 to-
day.” 

R
everend D

r M
artin Luther K

ing Jr. (1963)

Q
3: 

W
hy is violent protest not good strat-

egy for the P
eace and Justice M

ovem
ents?

7.3.4. C
onflict R

esolution &
 Preventive D

iplom
acy

Conflict R
esolution and Preventive D

iplom
acy involve the 

early use of discussions and negotiations designed to put 
m

oral and political pressure on leaders to prevent the escala-
tion or spread of arm

ed conflict. M
ore intractable than a sim

-
ple ‘dispute’, a situation of ‘conflict’ possesses fundam

ental or 
institutionalized elem

ents of disagreem
ent w

hich allow
 lim

-
ited flexibility of the participants. The enterprise of conflict 
resolution includes various peaceful m

ethods of dealing w
ith 

such problem
s, including conflict analysis, enquiry, negotia-

tion, m
ediation, facilitation, conciliation, arbitration and judi-

cial settlem
ent, w

ith the aim
 of getting both sides to find a 

m
iddle-ground and collaborate tow

ards a com
prom

ise or con-
sensus decision. O

ften opposing sides in a conflict can’t effec-
tively com

m
unicate w

ith one another. A m
utually respected 

neutral third-party m
ediator or facilitator is then required for 

negotiation to take place; for exam
ple representatives from

 a 
neighbouring country or the U

nited N
ations, or a personality 

of international standing. Success or failure can depend on 
the belief system

s of the m
ediator, so ideally several independ-

ent m
ediators should be em

ployed by the process. These 
w

ould include m
ediators friendly w

ith each opposing party, 
for exam

ple from
 the sam

e background or culture, w
ho can 

then em
pathise w

ith and accurately represent each side’s 
point of view

 and enable effective trust and com
m

unication. 
Facilitation goes further than m

ediation, analysing the w
ider 

social context to help facilitate understanding of broader 
causes, perspectives, value system

s and relationships. Certain 
cultural values or hum

an needs such as identity and security 
m

ay not be subject to com
prom

ise. Com
prom

ise is the settle-
m

ent of differences and is conditional on concessions from
 

both sides. Preferable to grudging com
prom

ise is a consensus 
position, a m

utually accepted w
in-w

in situation of construc-
tive synthesis w

hich com
es closer to the truth than either of 

the previous positions. Further inform
ation can be found in 

the U
N

 Secretariat’s 1991 ‘H
andbook on the Peaceful Settle-

m
ent of D

isputes Betw
een States’. Successful diplom

acy relies 
upon trust, good com

m
unication, and belief in a peaceful reso-

lution. The statesperson w
ho believes in these things is know

n 
colloquially as a ‘dove’. O

n the other hand, hard-line leaders 
and m

istrustful strategists w
ho believe in pow

er, strength, de-
terrence and coercion in foreign relations are know

n as 
‘haw

ks’. The outcom
e of haw

kish behaviour from
 both sides is 

393



often the self-fulfilling prophecy of w
ar – so peace-loving 

dem
ocratic people tend to vote for doves.

Legal initiatives for peace include the H
ague Conventions, 

N
urem

berg Code and G
eneva Conventions, other m

ultilateral 
agreem

ents and conventions on disarm
am

ent and dem
ilitari-

zation (Table 1), and attem
pts to introduce international law

 
such as the International Crim

inal Courts. Attem
pts by the 

U
nited N

ations and other international bodies to restrict the 
conduct of w

ar have had only m
ixed success, the strengths 

and w
eaknesses of w

hich are assessed in the section on H
u-

m
an R

ights and R
esponsibilities.

In addition to diplom
atic and legal m

ethods across the table, 
there should also be coordinated practical strategies on the 
ground. ‘Peace building’ m

easures and the concept of ‘capacity 
building’ aim

 to m
eet people’s requirem

ents for identity, self-
satisfaction and quality of life. They involve the transfer to lo-
cal people of know

ledge, technology, and other econom
ic and 

political tools and inform
ation, to enable self-sufficient devel-

opm
ent and prevent further expressions of hostility or contin-

ued dependency on aid. Peace building and preventive diplo-
m

acy are best im
plem

ented w
ell before the outbreak of arm

ed 
conflict. This w

ould avoid not only the tragedy of open con-
flict, but also the difficulties and dangers of deploying post-
conflict peace enforcem

ent or peacekeeping operations, such 
as those attem

pted by the U
nited N

ations (Tables 2 and 3). 

Table 
1: 

E
xam

ples 
of 

International 
C

onventions 
A

gainst W
eapons P

roliferation

N
uclear W

eapons:  

1970s    Strategic Arm
s Lim

itation Talks (SALT I and SALT II)

1990s  Strategic Arm
s R

eduction Treaties (STAR
T I and STAR

T II) 

1995 N
uclear N

on-Proliferation Treaty (N
PT)

1996 Com
prehensive N

uclear Test Ban Treaty

Chem
ical and Biological W

eapons:  

1925 Protocol for the Prohibition of the U
se in W

ar of Asphyxiating, 
Poisonous and O

ther G
ases and of Bacteriological M

ethods of W
arfare

1993 Convention on the Prohibition of the D
evelopm

ent, Production, 
Stockpiling and U

se of Chem
ical W

eapons and on their D
estruction

O
uter Space: 

1967 O
uter Space Treaty (prohibiting placem

ent of 
nuclear w

eapons into orbit)

Land M
ines:  

1997 Convention on the Prohibition of the U
se, Stock-

piling, Production and Transfer of Anti-Personnel M
ines and on their 

D
estruction

Ballistic M
issiles: 

1987 M
issile Technology Control R

egim
e (an organisation established 

by a group of like-m
inded countries in the absence of any appropriate 

m
ultilateral convention)

2001 International Code of Conduct against Ballistic M
issile Prolifera-

tion (now
 called the H

ague Code of Conduct)

Conventional W
eapons: 

Little 
or 

nothing 
despite 

conventional 
w

eapons causing the overw
helm

ing m
ajority of casualties (because of 

econom
ic ‘benefits’ and the right to national self-defence)
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Table 2:  E
xam

ples of P
eace E

nforcem
ent M

issions

(e.g. U
N

 Charter Ch. VII Enforcem
ent Provisions or U

N
 Secu-

rity Council M
andate)

1950 U
nified Com

m
and in K

orea 

1960 O
N

U
C operation in the Congo

1990 G
ulf W

ar Coalition in response to invasion of K
uw

ait by 
Iraq

1991 U
N

IK
O

M
 on the Iraq/K

uw
ait border 

1992 U
N

PR
O

FO
R

 in Croatia and Bosnia-H
erzegovina 

1992 U
N

ITAF task force in Som
alia

1993 U
N

O
SO

M
 II intervention in Som

alia 

1999 N
ATO

 bom
bing of Serbia (w

ithout direct U
N

 m
andate)

2001 U
S invasion of Afghanistan (debatable ‘peace enforce-

m
ent’ categorisation, but triggered little U

N
 objection due to 

sym
pathy w

ith the U
S after Septem

ber 11 attacks)

Table 3:  E
xam

ples of U
nited N

ations P
eacekeeping 

M
issions

1948 -U
N

TSO
 in Israel and Palestine (first U

N
 peace deploym

ent)

1949 -U
N

M
O

G
IP observer group in K

ashm
ir (India/Pakistan) 

1956 -U
N

EF em
ergency force in the Sinai (Egypt/Israel)

1958 -U
N

O
G

IL observation group in Lebanon

1962 -U
N

TEA for W
est Papuan transition into Indonesia

1963 -U
N

YO
M

 observation m
ission in Yem

en

1964 -U
N

FICYP in Cyprus

1965 -D
O

M
R

EP observers in the D
om

inican R
epublic

1965 -U
N

IPO
M

 observation m
ission in India/Pakistan

1973 -U
N

EF II em
ergency force in Suez Canal and Sinai

1974 -U
N

D
O

F disengagem
ent force in G

olan H
eights (Israel/Syria)

1978 -U
N

IFIL interim
 force for w

ithdraw
al of Israel from

 Lebanon

1988 -U
N

G
O

M
AP for the Soviet w

ithdraw
al from

 Afghanistan

1988 -U
N

IIM
O

G
 for the Iran/Iraq w

ar

1988 -U
N

AVEM
 in Angola

1989 -U
N

TAG
 in N

am
ibia

1989 -O
N

U
CA for Central Am

erica (N
icaragua)

1991 -M
IN

U
R

SO
 for referendum

 in W
estern Sahara

1991 -O
N

U
SAL observer m

ission in El Salvador

1991 -U
N

AVEM
 II to m

onitor ceasefire and elections in Angola

1992 -U
N

TAC transitional authority in Cam
bodia

1992 -U
N

O
SO

M
 operation in Som

alia 

1992 -O
N

U
M

O
Z in M

ozam
bique

1999 -U
N

M
IK

 interim
 adm

inistration in K
osovo

1999 -IN
TER

FET in independent East Tim
or 

1999 -U
N

AM
SIL in Sierra Leone
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1999 -M
O

N
U

C in the D
em

ocratic R
epublic of the Congo

2000 -U
N

M
EE in Ethiopia and Eritrea

2003 -U
N

M
IL m

ission in Liberia

2004 -U
N

O
CI in Côte d’Ivoire (Ivory Coast)

2004 -M
IN

U
STAH

 stabilisation m
ission in H

aiti

2004 -O
N

U
B operation in Burundi

2005 -U
N

M
IS m

ission in the Sudan

Q
4. 

Sun Tzu’s ‘The A
rt of W

ar’ (4th C
entury 

B
C

E
) is the definitive text on the traditional C

hinese 
art of w

ar (bing fa). O
ne of its central principles is 

that “...to w
in one hundred victories in one hundred 

battles is not the acm
e of skill. To subdue the enem

y 
w

ithout fighting is the suprem
e excellence.” D

iscuss.

7.3.5. The science of w
ar and peace

International law
 and diplom

acy w
ill gain advantage from

 a 
m

ore system
atic approach. M

ore system
atic doesn’t necessar-

ily m
ean m

ore institutionalised, rather m
ore scientific in its 

consideration of system
s, processes and ethical principles. 

Conflict resolution and peacekeeping should be based on 
proper hum

anitarian m
easures of the degree of suffering and 

the num
ber of lives at risk. W

hat’s required is a sort of collec-
tive ‘epidem

iology’ of w
ar. This w

ould be based in m
edical and 

bioethical principles, and involve scientific analysis of condi-
tions leading to w

ar and peace. For exam
ple, policies can be 

m
easured using m

ethods from
 environm

ental science such as 
risk assessm

ent, im
pact assessm

ent, or cost-benefit analysis, 
but using casualties as the prim

ary unit of m
easurem

ent 
rather than dollars. W

ar-prone states can be identified accord-
ing to regional patterns, population pressure, econom

ic dispar-
ity, social heterogeneity, polarity, election and pow

er cycles, 
popular discontent, leadership style and contagion from

 neigh-
bouring confrontations. Exam

ples of em
pirical studies of w

ar 
and peace can be found in books like G

eller &
 Singer (1998) 

N
ations at W

ar – A Scientific Study of International Conflict 
or in academ

ic journals like Conflict M
anagem

ent and Peace 
Science. Care m

ust be taken not to enflam
e any situations, for 

exam
ple although Sam

uel H
untington’s (1997) Clash of Civili-

zations w
as a useful study of ideological differences as risk fac-

tors for inter-civilizational w
ar, it also served to prom

ote the 
concept of a divided w

orld. G
eneralizations shouldn’t ignore 

the positive international effects of m
ulticulturalism

, trade, 
travel and hum

an diversity. The study of w
ar shouldn’t focus 

too heavily on cultural differences, but rather on fundam
ental 

causes such as the relations of pow
er, territory, resources and 

econom
ics.

Furtherm
ore, looking at industrial w

arfare from
 an ecological 

perspective show
s that it has becom

e a lose-lose strategy for 
all concerned. Both sides of a conflict, regardless of w

ho ‘w
ins’ 

the w
ar, tend to suffer devastating environm

ental dam
age as 

w
ell as catastrophic loss of life because of the scale of the in-
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dustrialised m
ethods em

ployed. Even if a country w
ages w

ar 
from

 the air on the other side of the w
orld, the globalisation of 

terrorism
 has m

ade it im
possible to prevent reprisal attacks 

on hom
e soil. Taxpayers fund the w

ar, soldiers die for the w
ar, 

civilian populations suffer the physical and psychological con-
sequences, ecological and cultural heritage becom

es irretrieva-
bly dam

aged, and future generations m
ust live in fear of poten-

tial reprisals. It seem
s that the only w

inners from
 w

ar are the 
m

ultinational corporations w
hich m

ake w
eapons and bid for 

lucrative contracts to clean up the m
ess. 

Subsequently, the em
phasis of these industries should m

ove 
tow

ards conflict resolution, peacekeeping and the use of non-
lethal force to m

aintain order on the streets in the protection 
of civilians and hum

anitarian w
orkers. This w

ould open up 
new

 industries and m
arkets, for exam

ple in the developm
ent 

of non-lethal w
eapons designed to detect and prevent aggres-

sion w
ithout taking hum

an life. Exam
ples of non-lethal w

eap-
onry include rubber bullets, stun grenades, tear gas, catch-
nets, sticky foam

, calm
ative &

 sleep agents, infrasound, high 
pow

er m
icrow

aves, m
etal em

brittlem
ent agents, anti-traction 

lubricants and polym
er adhesive glue. Peacekeeper casualties 

can be m
inim

ised w
ith body arm

our and unm
anned aerial spy 

vehicles. In the age of peacekeeping w
e w

ill not succum
b to 

the notion that w
ar is about killing, and pow

er w
ill be able to 

be exerted w
ithout losing the ethic of saving life.

Q
5. D

iscuss the concept of an ‘epidem
iology of 

w
ar’, or the process of m

easuring the im
pacts of w

ar 
on hum

an life. 

7.3.6. A
n age of asym

m
etrical w

arfare

The face of w
ar is changing. W

e seem
 to be fast entering an 

age of ‘asym
m

etrical w
arfare’ requiring a so-called ‘revolution 

in m
ilitary affairs’. This m

eans that conflicts betw
een nation 

states are reducing in num
ber (m

odern dem
ocratic countries 

w
ith good trade relations alm

ost never w
age w

ar w
ith one an-

other), but are being replaced by the actions of sm
all groups, 

such as opportunistic terrorist netw
orks not aligned to any 

particular nation. Loose terrorist organisations such as Al-
Q

aeda are like the tentacles of an octopus – slippery to sever 
using conventional m

ilitary m
eans. This im

plies that tradi-
tional m

ilitary hardw
are and concepts of deterrence are no 

longer applicable. M
assive expenditures on large-scale indus-

trial w
arfare no longer provide disincentives to attack. This 

w
aste of resources can best be exem

plified by the Strategic D
e-

fense Initiatives (or ‘Star W
ars’ anti-m

issile shields). These 
projects, w

hich have broken defense spending records, m
eas-

ured in hundreds of billions of $U
S over decades, if anything 

are just likely to enflam
e new

 arm
s races (like the develop-

m
ent of m

ultiple nuclear ‘bom
blets’), and are anyw

ay totally 
ineffective in an era w

here w
eapons of m

ass destruction can 
be delivered in a suitcase com

pletely under the radar screen. 397



The use of passenger planes as m
issiles on 11 Septem

ber 2001 
w

as horrendous and horrifying enough, but the anthrax at-
tacks w

hich soon follow
ed alm

ost had a m
ore fearful elem

ent 
about them

 despite the very sm
all num

ber of victim
s in that 

case. They signify entry into a possible future w
orld of chem

i-
cal and biological w

eapons of m
ass destruction used in w

ar-
fare against civilian populations – innocent people held ac-
countable for the m

isinform
ed policies of their leadership. 

The so-called ‘W
ar on Terror’ is a tautological concept w

hich 
m

ay sim
ply create an inflam

m
ation of terror if not undertaken 

w
ith careful sensitivity and generosity to other cultures. The 

m
ost useful definition of terrorism

 is ‘violence threatened or 
em

ployed tow
ards civilian targets for political purposes’. This 

definition thus does not include non-violent protest, strikes, 
civil disobedience and freedom

 fighting w
hich targets only 

m
ilitary forces. U

nfortunately, this is not the definition typi-
cally used by the politicians and m

edia of m
ore w

ealthy coun-
tries. This seem

s to be because of difficulties in com
ing to 

term
s w

ith the hypocritical paradox of state-sponsored terror 
inherent to the functioning of ‘norm

al’ m
ilitary establish-

m
ents. But the definition is useful because it includes all 

threats of violence tow
ards civilians (e.g. nuclear deterrence), 

not just threats posed by sm
all groups of individuals or less 

w
ell 

equipped 
fanatics 

w
ithout 

access 
to 

m
ilitary 

high-
technology. If the definition of terrorism

 w
ere to include state 

terror, 
it 

w
ould 

becom
e 

a 
useful 

disincentive 
to 

state-
sponsored m

ilitary actions w
hich ultim

ately provide the fuel 
(the direct m

otivation as w
ell as indirectly som

e of the w
eap-

ons used) for insane acts of ideological desperation.

                  !
        !

Terrorism
 thrives on the fear of death, but although the fre-

quency and severity of attacks seem
s likely to increase, terror-

ism
 is still only a m

inor risk factor com
pared to other causes 

of death. N
ot only w

ould ‘W
ar on Poverty’ save trem

endously 
m

ore lives per day w
ith m

uch less expenditure, it m
ay even 

prove m
ore effective at reducing terrorism

 than the ‘W
ar on 

Terror’ itself! R
eform

ing those global econom
ic system

s w
hich 

allow
 such m

assive inequality and restlessness w
ould reduce 

the desperation and grievances against W
estern econom

ic im
-

perialism
 w

hich lead to hostility and terrorism
. It is know

n 
that nations left behind by m

odern progress can turn into 
w

hat are som
etim

es called ‘failed states’, ‘rogue states’, and 
‘breeding grounds for terrorism

’. Yet m
uch m

ore m
oney is allo-

cated tow
ards m

ilitary hardw
are purchased from

 corpora-
tions, than tow

ards foreign aid for deprived people. Perhaps it 
w

ould also be rather helpful if w
ealthy nations stopped m

ak-
ing and selling everybody vast am

ounts of w
eapons, m

oti-
vated by profit m

argins.

7.3.7. E
m

pathy versus the psychology of violence

W
isdom

 com
es from

 the stories of those w
ho know

 the true 
face of w

ar, be they civilian victim
s or returned soldiers. They 

know
 suffering and pain, and m

ay find it hard to relate to ordi-
nary society because of paradoxical ethical contrasts and post-

398



traum
atic stress disorders. They know

 that unleashing the 
“dogs of w

ar” m
eans unleashing ethical chaos on people. 

M
any innocents suffer horribly or die (taking their first-hand 

w
isdom

 of w
ar w

ith them
), and new

 ranks of hum
ans and 

their leaders (ignorant of the truth of w
ar) alw

ays seem
 ready 

to fight again. W
ar unlocks the darkest reaches of the dis-

turbed m
ind (e.g. hate, anger, fear, num

bness, sadness, m
ad-

ness). Those w
ho survive in a w

ar-zone can still function in 
these m

ental states. M
ercenaries w

ho thrive in a w
ar-zone are 

the ones w
ith a m

inim
um

 of em
pathy. Those w

ho lack em
pa-

thy are know
n in psychology as sociopaths or psychopaths. It 

cannot be good to glorify such situations or encourage institu-
tionalised training tow

ards such ends. Em
pathy should be 

taught and encouraged, rather than the em
otional desensitisa-

tion of m
ilitary practice and training w

here repeated exposure 
to violence decreases norm

al responses of shock and disgust. 
Violence is also m

ade abstract by video-gam
e training, and 

m
odern virtual reality technologies for easy killing at a dis-

tance by rem
ote control rem

ove any im
m

ediate aw
areness of 

tragic consequences. The psychology of violence is also pro-
m

oted by com
m

on form
s of m

edia and entertainm
ent. Con-

flict is considered the essential ingredient of dram
a, and vio-

lence is even central to com
edy and cartoons. N

evertheless, a 
film

 can still incorporate successful dram
a w

hilst prom
oting 

ethical values if it illustrates the context and consequences of 
the violence it contains. N

ew
s m

edia w
ould also be m

ore infor-
m

ative 
if 

it 
provided 

better 
depth 

and 
balance 

tow
ards 

solutions-based positivity instead of just parroting the loaded 
w

ords of politicians (Table 8). Propaganda m
odels have been 

proposed w
hich im

ply that m
ass-m

edia are involved in self-
initiated censorship and om

ission of relevant facts, for the pur-
poses of m

aintaining sym
biotic partnership w

ith governm
ent 

and big business. The language of our m
edia is an im

portant 
precedent for our actions as a culture. If sym

pathy is the abil-
ity to feel sorry for another person, then em

pathy is the fur-
ther step of being able to im

agine, perceive or identify w
ith 

the em
otions and experience of another. Sym

pathy and em
pa-

thy are im
portant pointers tow

ards a culture of com
passion.

Table 4: M
ilitary E

uphem
ism

s 

(euphem
ism

 is language em
ployed to be suggestive of a par-

ticular connotation)

D
efense Industries:D

evelopm
ent, m

anufacture and trade of 
offensive w

eapons

Collateral D
am

age:Confounding term
 used to cover innocent 

civilian deaths and injuries

M
ilitary Intelligence:Covert inform

ation used in m
ilitary and 

security strategy 

D
eterrence:U

se of the threat of violence to achieve strategic 
objectives

Conventional W
eapon:Com

m
on guns/m

issiles (causing m
ore 

deaths overall than W
M

D
)

W
ar on Terror:U

sing terrorism
 to justify continued policies/

industries of state terror
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Preventive W
ar:Initiation of actual w

ar due to suspicions of poten-
tial w

ar

Pre-em
ptive Strike:Early offensive or surprise attack before a 

threat has m
aterialised

Peace Enforcem
ent:Intervention into an existing conflict (e.g. 

‘authorised’ bom
bing raids)

Sm
all Arm

s:M
achine-guns, hand-guns, etc. (statistically biggest-

killing category)

Sm
art M

issiles:Bom
bs w

ith autonom
y, self-navigation, artificial 

intelligence

Friendly Fire:Shooting &
 bom

bing m
istakes killing personnel of 

sam
e alliance

Terrorist:Som
etim

es used to disparage political activists or free-
dom

 fighters

Freedom
 Fighter:Som

etim
es used as justification for acts of terror-

ism

Suicide Bom
bing:H

om
icide bom

bing’ has better em
phasis on con-

sequences

7.3.8.   Future scenario #
1: technological w

ars  

It’s euphem
istic that w

e call the m
ilitary-industrial sector the ‘D

e-
fense’ Industry. M

ost of the products invented, m
anufactured and 

distributed by the defense industry are really for offence. Ballistic 
projectiles fired from

 a gun can do nothing but attack. It’s darkly 
ironic as w

ell, because looking forw
ards in tim

e it seem
s possible 

(and increasingly probable the further forw
ard you look) that ‘de-

fense’ technology w
ill reach a threshold beyond w

hich it risks driv-
ing to extinction its ow

n creators w
hom

 it’s designed to defend. 
An article w

hich stirred up m
uch debate, ‘W

hy the Future D
oesn’t 

N
eed U

s’ (2000) by Bill Joy, founder of Sun M
icrosystem

s, 
w

arned that future developm
ents and com

binations in the fields 
of G

enetics, N
anotechnology and R

obotics (G
N

R
 technologies), 

along w
ith easy internet access to such inform

ation by uncontrolla-
ble sm

all groups, could place the continued existence of hum
ans 

in jeopardy. It’s not folly to say that som
e crazy and terrible things 

are currently being developed by scientists in secret governm
ent 

and m
ilitary facilities around the w

orld. There exist corporate and 
defense scientists, w

orking on projects unseen by the general pub-
lic, w

hich rem
ain unchecked by international regulation or ethical 

debate. Academ
ic scientists believe in transparency, and open ac-

cess to new
 discoveries for the benefit of hum

anity.

The rate of scientific and technological change is accelerating to-
w

ards the unknow
n faster than ever before in history (for exam

ple 
com

puting pow
er, inform

ation in journals, environm
ental risk 

etc). M
any technologies and scientific disciplines of the w

orld 
seem

 to be fast-m
oving tow

ards w
hat is know

n as technological 
‘convergence’, or the progressive com

bination of new
 technologies 

into unpredictable new
 form

s. In particular, biology and biologi-
cal principles are being incorporated into technology (biom

im
et-

ics refers to innovations in engineering from
 the m

im
ic of natural 

designs). The m
any current exam

ples include genetic engineering, 
nanotechnology (e.g. m

olecular electronics), artificial intelligence 
and artificial life (e.g. artificial neural netw

orks, evolutionary algo-
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rithm
s), robotics (e.g. autonom

ous w
eapons, virtual w

arfare), 
com

puting (quantum
 and D

N
A com

puters), cybernetic sys-
tem

s (e.g. m
icrochip im

plants), m
icro-electro-m

echanical de-
vices (M

EM
s, sensor netw

orks) and biochem
ical w

eapons etc. 
The aim

 of m
uch of this ‘bottom

-up’ approach to engineering 
is to endow

 technologies w
ith biological characteristics such 

as 
replication, 

heredity, 
learning, 

adaptation 
and 

self-
organisation. The potential benefits, w

hich m
ay be m

agnifi-
cent, are rivalled in scale only by the potential dangers, w

hich 
m

ay be proportionately im
m

ense if w
eaponized into m

ilitary 
technology. Typical responses to such w

arnings are disbelief 
and denial, but a cursory scan of scientific journals, or even 
just the new

s m
edia as things progress, indicates definite 

grounds for great ethical concern. 

For exam
ple, scepticism

 about the successful developm
ent of 

autonom
ous robots, artificial intelligence and artificial life has 

largely been based on the slow
 progress of previous attem

pts 
at the ‘top-dow

n’ approach (trying to add together characteris-
tics like problem

-solving or pattern recognition, rather than 
allow

ing technology to create itself using evolutionary princi-
ples). Such doubts m

ay becom
e irrelevant as soon as key devel-

opm
ents in m

olecular electronics and quantum
 com

puting 
progress to a certain point, creating new

 orders of m
agnitude 

in parallel processing pow
er available for bottom

-up self-
evolution. Q

uantum
 com

puting has fundam
entally different 

properties to ordinary digital bits and bytes, w
ith quantum

 
bits (or ‘qubits’) able to exponentially increase their process-
ing pow

er w
hen in com

bination. Technological evolution is 

heuristically directed rather than selection am
ong random

 m
u-

tations in biological evolution. This m
eans that it’s incredibly 

fast and generally difficult to control, typically changing into 
com

plex system
s w

ith em
ergent properties beyond the expec-

tations of their creators.

It m
ay seem

 rather fantastic, but the existence of invisible, rep-
licating, evolving artificial life-form

s (m
olecular com

puters) 
w

ith ‘sw
arm

 intelligence’ (w
irelessly-netw

orked com
m

unica-
tion) m

ay not be confined to the realm
s of science fiction in 

the relatively near future.

 Basic structural com
ponents have already been discovered for 

m
olecular electronics (the creation of nanotechnology com

put-
ers, w

ith ‘nano-’ m
eaning one billionth – the scale of atom

s 
and m

olecules). They are m
ade from

 organic chem
istry (the 

sam
e chem

istry as life) w
ith different m

echanical and electri-
cal properties, and include a structural base (e.g. nano-
m

olecular layers, buckm
insterfullerene), w

ires (e.g. carbon 
nanotubes, w

hich are conductors of electricity w
hen arranged 

in a line and sem
i-conductors w

hen arranged in a helix), and 
other m

icroscopic electrochem
ical analogues of circuits, gears, 

logic gates, diodes, resistors, sw
itches and transistors. These 

trickier com
ponents can be extracted from

 m
echanism

s and 
structures already existing in other com

plex carbon-based ‘m
a-

chines’ such as viruses (like the T4 bacteriophage pictured). 
The m

olecular arrangem
ents of life and the D

N
A storage of in-

form
ation im

ply that the physics and chem
istry can be m

ade 
to w

ork if only w
e could m

ore efficiently m
anipulate the com

-
ponents. Current technical difficulties in the m

anipulation of 
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atom
s for construction at this scale, and the developm

ent of 
m

olecular assem
blers (m

echanism
s for self-assem

bly and rep-
lication, w

ith the potential associated risk of uncontrollable 
chain reactions), are currently being investigated w

ith huge 
am

ounts of financial backing. The prophetic vision of R
ichard 

Feynm
an “There’s Plenty of R

oom
 at the Bottom

” (1960) have 
becom

e a m
ajor driving force behind the current generation of 

research into m
olecular system

s. Eric D
rexler, the technolo-

gist and philosopher w
ho defined in detail the term

 nanotech-
nology in “Engines of Creation” (1986), has seen his original 
definitions diluted, perhaps due to his initial em

phasis on 
w

arnings 
of 

potential 
ethical 

consequences 
from

 
self-

replicating m
olecular assem

blers. Ethical concerns are de-
rided and pushed into the background by m

assive econom
ic 

incentives. In a frightening ethical tw
ist, D

rexler argued that 
developm

ent of “engines of destruction” is virtually im
possi-

ble to prevent considering the current global context of inde-
pendent groups and nation states w

ith access to funding and 
inform

ation. W
hile accepting the good intentions of people 

w
ho w

ant to prevent such developm
ents altogether, he argues 

that rather a benign or benevolent nation m
ust develop the 

technology first to investigate the appropriate global nanotech-
nology defences (“active shields”) before the risk of m

isuse or 
accident becom

es too great. The scale of potential conse-
quences of nanotechnology seem

s too great to ignore, even if 
the probability of such things seem

s quite unlikely.

So although the physical scale of future w
eapons of m

ass de-
struction m

ay be m
icroscopic, the scale of their potential im

-

pacts w
ill possibly be greater than that posed by nuclear w

eap-
ons. D

uring the Cold W
ar (1945-1990), the centrepiece of nu-

clear ‘gam
e theory’ (w

ar strategy) w
as know

n as M
AD

 – the 
appropriately-nam

ed acronym
 for ‘M

utually Assured D
estruc-

tion’. It’s quite possible that M
AD

 m
ay becom

e ensured rather 
than deterred, due to unexpected anom

alies in the gam
e the-

ory relating to the particular details of such future W
M

D
. N

u-
clear w

eapons (e.g. atom
ic, hydrogen, neutron &

 gam
m

a 
bom

bs, and ‘dirty nukes’), chem
ical w

eapons (e.g. m
ustard 

gas, vx nerve agent, sarin), biological w
eapons (e.g. anthrax, 

sm
allpox, botulinum

 toxin), cyber-w
arfare, autonom

ous w
eap-

ons, robotic w
arfare and space w

eapons m
ay be less devastat-

ing than the genetically engineered or nanotechnology w
eap-

ons w
hich m

ay be beyond the horizon. A new
 paradigm

 and 
era of peace and friendship am

ong peoples and nations is 
clearly needed, and soon. O

therw
ise, large portions of the 

Earth m
ay be rendered sim

ilar to other planets of our solar 
system

, and becom
e inhabitable only by robotic technology.

7.3.9. Future scenario #
2: a path to peace

To borrow
 the rallying call of the increasingly w

ell recognised 
annual W

orld Social Forum
, “Another W

orld Is Possible”. 
W

hat w
ould be the distinguishing characteristics of another 

possible w
orld? O

ur w
orld is m

ade up of a netw
ork of inter-

linked system
s and subsystem

s, som
e of w

hich are coopera-
tively beneficial to the w

hole system
, and others w

hich are 
not, but rem

ain com
petitively successful because they tend to 

benefit them
selves. W

e have seen that som
e beneficial sys-

tem
s (e.g. international law

) are lacking in certain im
portant 
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characteristics (e.g. effective global policing and enforcem
ent 

m
echanism

s), and that som
e harm

ful system
s (e.g. runaw

ay 
m

ilitary industries) are driven by pow
erful m

otivating forces 
(e.g. econom

ic incentives). Can you envisage from
 this an-

other alternative to the status quo w
hich w

ould lead us aw
ay 

from
 continued cycles of w

ar and terrorism
, and aw

ay from
 po-

tential global catastrophe? 

It seem
s a difficult question to answ

er, especially if w
e accept 

that violence cannot be used even in the cause of peace (be-
cause it underm

ines a just cause and perpetuates further vio-
lence). U

nfortunately, the ‘just say no’ cam
paign against m

ili-
tary industries has very little chance of success against en-
trenched and pow

erful institutions of w
ar and the necessity 

for national security. But as w
ith other kinds of harm

ful addic-
tions, the principle of harm

 m
inim

isation (based on the as-
sum

ption that w
ars are an inevitable consequence of a m

ulti-
state international system

) using ‘soft pow
er’, can help the in-

dustries of w
ar to transform

 them
selves step-by-step tow

ards 
m

ore 
beneficial 

roles 
in 

international 
affairs 

– 
nam

ely 
peacekeeping, 

hum
anitarian 

response, 
and 

culturally-
sensitive enforcem

ent of international law
 and the U

niversal 
D

eclaration of H
um

an R
ights.

‘Soft pow
er’ is the use of persuasion and co-option rather than 

coercion, diplom
acy rather than force, and com

prom
ise rather 

than intolerance. The persuasive influence and legitim
acy of 

soft pow
er com

es from
 prom

oting a higher m
oral ground w

ith 
com

pelling value system
s. Effective use of soft pow

er tends to 
increase the influence of a country beyond its political or m

ili-

tary capacity (e.g. the N
etherlands and Scandinavian coun-

tries). ‘H
ard pow

er’ on the other hand is the use of force or co-
ercion, for exam

ple m
ilitary action, threat, deterrence and eco-

nom
ic m

ight, and is associated w
ith ‘hard technology’. H

ard 
pow

er has the unintended result of prom
oting resentm

ent 
w

hich only leads to hatred and vengeance.

Thom
as K

uhn in his Structure of Scientific R
evolutions (1962) 

show
ed that the progress of science is not gradual, but is 

based on a series of punctuated changes in know
ledge (para-

digm
 shifts), w

hich alter the very m
odel and language of the 

previous belief system
. A paradigm

 is a theoretical fram
ew

ork 
w

hich supports scientific beliefs and cultural behaviours. Fun-
dam

ental changes in an established view
point do not com

e 
easily, w

ith initial attem
pts at ridicule likely to com

e from
 the 

collective w
eight of tradition, inertia and professional careers 

invested in m
aintenance of the current paradigm

. Institu-
tional resistance w

ill persist until the m
odels and language of 

the previous belief system
 (security through the national op-

eration of hard pow
er) is updated to the alternative paradigm

 
(security through international co-operation tow

ards peace). 

Q
6. 

W
h

at 
n

on
-violen

t 
‘soft 

pow
er’ 

tech-
niques can be em

ployed tow
ards the em

erging para-
digm

 shift to a m
ore peaceful w

orld?

M
oral or ethical influence alone w

ill not rem
ove the strong in-

centives w
hich support and drive the actions of m

ilitary indus-
tries, terrorism

 and the arm
s trade. W

arfare and the m
ilitary-
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industrial sector are perpetuated, am
ong other things, by m

ar-
ket forces. H

ow
ever, sustainable as w

ell as destructive indus-
tries can obviously both generate jobs and incom

e. Econom
ic 

incentives for defence industries can still be m
aintained if m

ili-
tary forces w

ere to transfer their “business” focus, step-by-
step over tim

e, from
 existing skills and behaviours through 

the follow
ing phases:

Step Zero – W
ar Fighting: The current paradigm

 has exces-
sive tolerance to w

ar, and acceptance of the arm
s trade, at the 

national level. These are increasingly seen as intolerable and 
unacceptable at the global and local levels.

Step O
ne – Peace Enforcem

ent: The U
N

 category of peace en-
forcem

ent still m
akes use of current m

ilitary hardw
are and 

training, under enforcem
ent provisions in Chapter VIII of the 

U
N

 Charter or by m
andate of the U

N
 Security Council. The dif-

ferences lie in the justification for their use, and careful dis-
crim

ination to avoid unnecessary collateral dam
age. This is a 

policy of pre-em
ptive peace rather than pre-em

ptive w
ar. N

a-
tional m

ilitary actions already use ethical concepts of freedom
 

and justice in an attem
pt to justify their actions, but m

any peo-
ple believe this is often just em

pty rhetoric. Strengthening the 
role of international w

ar law
yers (som

etim
es know

n as ‘Judge 
Advocate G

enerals’) w
ould put m

ore substance behind these 
claim

s. Professional standards of practice set criteria against 
w

hich objectives and activities can be m
easured. The justifica-

tion and conduct of w
ar can be inform

ed by internationally-
m

onitored m
easurem

ent scales, for exam
ple by indexes and 

indicators from
 concepts of Just W

ar theory adapted to m
ore 

culturally universal values. It’s still patriotic to support your 
country’s m

ilitary operations undertaken tow
ards global val-

ues rather than just for national interests.

Step Tw
o – Peacekeeping: N

ational m
ilitary industries and 

the focus of training can then transfer tow
ards the principles 

of peacekeeping. Peacekeepers try to establish security and ad-
herence to negotiated agreem

ents, ceasefires and m
ilitary 

w
ithdraw

als in situations of recent conflict. People w
ho like to 

see action can still be involved in m
ilitary operations w

ithout 
the resort to desensitisation and dehum

anisation. Pride and 
self-justification are perhaps at their greatest for soldiers w

ear-
ing peacekeeper ‘blue helm

ets’. Peacekeepers are generally 
lim

ited to self-defence and a non-coercive m
andate. O

ther pro-
fessions have corporate vision statem

ents and ethical codes of 
conduct (e.g. the H

ippocratic O
ath in m

edicine is an ethic of 
beneficence and non-m

aleficence, or in older term
inology 

‘thou shalt not cause harm
’), so w

hy not also for m
ilitary in-

dustries? N
on-lethal w

eapons, protective equipm
ent, virtual 

and cyber-w
eapons w

ill be increasingly developed and de-
ployed to m

inim
ize the potential harm

 caused by peacekeep-
ers in proper balance w

ith the benefits of their hum
anitarian 

operations. Even non-lethal force is inappropriate for peace-
observer m

issions. 

Q
7. W

hat are the ethical issues related to non-
lethal w

eapons? In extrem
e circum

stances is it al-
w

ays better to m
aim

 (e.g. the horrible exam
ple of 
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blinding lasers) than it is to kill (e.g. aerial bom
b-

ing)? H
ow

 does this relate to the concept of capital 
punishm

ent? 

Step Three – Peace Building: As conflicts are reduced in num
-

ber and intensity during the era of peacekeeping, the defence 
industry can m

ove tow
ards the age of peace-building. Peace 

building ensures that people’s cultural and psychological 
needs for a satisfactory life are m

et, as a preventative m
easure 

or prophylactic to w
ar. There m

ust thus be appropriate and 
culturally sensitive provision of a dispute resolution service 
w

ell before arm
ed conflict becom

es im
m

inent. Efforts w
ill be 

directed tow
ards prevention rather than cure, for exam

ple pro-
m

otion of international econom
ic system

s w
hich alleviate pov-

erty, and political system
s w

hich deny the m
eans for dictato-

rial oppression. Countries w
on’t need to w

aste their scarce re-
sources on arm

am
ents once protective global system

s are put 
into place (e.g. Costa R

ica has already been brave enough to 
give up its m

ilitary forces to boost social expenditures). R
e-

allocation of technologies from
 defence to other applications 

can be econom
ically successful, for exam

ple the transfer of 
Japanese m

ilitary know
-how

 tow
ards com

m
ercial electronic, 

m
echanical and optical products after 1945 (the tragic lessons 

of H
iroshim

a and N
agasaki resulted in Japan’s ‘Self-D

efence 
Force’ 

becom
ing 

a 
good 

m
odel 

of 
constitutional 

non-
aggression). D

em
ilitarisation also includes keeping a w

atchful 
eye on dangerous technological developm

ents w
ith use of the 

precautionary principle and an ethical duty of care.

Step Four – H
um

anitarian R
elief O

perations: G
enerous activi-

ties (e.g. the international response to the D
ecem

ber 2004 In-
dian O

cean tsunam
i) prom

ote thanks and respect for the risks 
and efforts undertaken by good-hearted people. G

enerous eco-
nom

ic expenditures save lives and inspire adm
iration for 

w
ealthier countries rather than resentm

ent. Expressions of 
pow

er on the other hand, like m
ilitary bases in other people’s 

countries, are the cause of terror. Change the uniform
s (and 

the values!) into those w
hich are w

elcom
ed m

ore w
arm

ly by 
the people. Com

passionate value system
s underm

ine attem
pts 

to justify terrorism
. People w

ant their countries to be loved for 
their tolerance, em

pathy and econom
ic generosity. Institu-

tions like the International R
ed Cross and M

édicins Sans Fron-
tières (‘D

octors W
ithout Borders’) are great exam

ples of self-
sacrifice and love for hum

anity. N
ational arm

ies can only 
dream

 of such adm
iration until they follow

 their exam
ple and 

start to utilise their overw
helm

ing resources w
ith practical hu-

m
anity and ethical vision.

It’s becom
ing m

ore difficult to justify brute m
ilitary force in 

the face of an increasingly w
ell-inform

ed w
orld public. O

rdi-
nary people are generally quite com

passionate, but seem
 to be-

lieve that they’re relatively pow
erless to do som

ething about 
ethical issues. But w

ith increasing know
ledge and aw

areness, 
m

oderate w
ealth, the spread of dem

ocratic values, and new
 

technologies such as the internet, w
e’ve never had so m

uch in-
dividual pow

er to effect change. It should be possible to reach 
a collective critical m

ass w
hich w

ill accelerate the paradigm
 

shift already underw
ay. W

e can overthrow
 the dom

inant para-
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digm
 and strongly establish an alternative w

orld-view
. W

e can 
change destructive self-fulfilling prophesies, subconsciously 
created by the selective perception of m

ainstream
 m

edia and 
m

ilitary institutions, to replace them
 w

ith positive feedback 
loops w

hich allow
 w

idespread expectations of a peaceful and 
sustainable w

orld. The stakes are high, but the pow
er of collec-

tive hum
an activity is im

m
ense, and it w

ould certainly be 
w

orth it for our species to survive and see the tw
enty-second 

century.
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H
um

an 
rights 

allow
 

people 
the 

necessities 
for 

quality 
of 

life 
and 

w
ellbeing. 

H
um

an 
rights 

com
e 

w
ith 

proportional hum
an responsibilities to 

use new
 pow

ers and freedom
s ethically. 

H
um

an rights are already included in 
m

any curricula. 
 This section introduces som

e issues 
w

hich m
ay be interesting for class debates of high school 

students. This section aim
s to:

1.
Introduce 

the 
U

niversal 
D

eclaration 
of 

H
um

an 
R

ights.

2.
D

iscuss 
the 

relationship 
betw

een 
rights 

and 
responsibilities.

3.
Com

pare 
individual 

and 
collective 

rights 
and 

responsibilities.

4.
A

ssess 
hum

anity’s 
attem

pts 
at 

establishing 
International H

um
anitarian Law

.

S
E

C
TIO

N
 4

H
um

an R
ights and R

esponsibilities
7.4.1.  H

um
an R

ights and Freedom
s.

The ‘U
niversal D

eclaration of H
um

an R
ights’ (Table 1) w

as 
the first constitutional docum

ent for global hum
anity, in-

spired by the genocidal horrors of W
W

II and declared in 
1948. The U

niversal D
eclaration has been the catalyst in creat-

ing com
m

on threads and benchm
arks in the pursuit of a ‘uni-

versal ethic’ of hum
an rights. It is central to the evolution of 

International Law
 as w

ell as m
any N

ational Constitutions and 
the U

nited N
ations Charter. 

H
um

an rights as outlined by the U
niversal D

eclaration in-
clude that all people are born free and equal in dignity and 
rights irrespective of race, religion, politics, sex or any other 
social status. H

um
an rights include the rights to life, liberty, 

security, nationality, ow
nership of property, recognition by 

the law
, w

ork, social security, rest and leisure, and adequate 
standards of living, healthcare and elem

entary education. H
u-

m
an freedom

s in the U
niversal D

eclaration include freedom
s 

of thought, expression, conscience and w
orship, and freedom

 
of assem

bly, m
ovem

ent and access to inform
ation from

 inde-
pendent m

edia. 

H
um

an rights enable people to support their fam
ily’s basic 

needs and necessities to allow
 at least a m

oderately good qual-
ity of life and w

ellbeing. Basic needs include food, w
ater, shel-

ter, w
arm

th, security and access to inform
ation, education, 

healthcare, social support and other opportunities. There 
should also exist an international social order able to realize 
these m

inim
al basic rights and freedom

s. U
nfortunately, such 
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constitutional statem
ents do not alw

ays carry through into na-
tional practice. International politics and econom

ics have of-
ten created an environm

ent in w
hich the realization of these 

goals in m
any cases seem

s m
ore fantasy than reality. 

Table 1: Sum
m

ary of the 1948 

U
niversal D

eclaration of H
um

an R
ights

1. 
All hum

ans are born free and equal in dignity and rights.

2. 
Entitlem

ent to rights w
ithout distinctions of race, colour, sex, lan-

guage, religion, politics, nationality, property, birth or other status.

3. 
R

ight to life, liberty and security of all persons.

4. 
Prohibition of slavery and servitude.

5. 
Prohibition of torture and inhum

an treatm
ent.

6. 
R

ight of recognition before the law
.

7. 
Equality before the law

.

8. 
R

ight to an effective legal rem
edy.

9. 
Prohibition of arbitrary arrest, detention or exile.

10.
R

ight to an im
partial tribunal hearing.11. Presum

ption of inno-
cence until proven guilty.

12. 
Protection against arbitrary interference w

ith privacy, fam
ily, 

hom
e, correspondence, honour or reputation.

13. 
Freedom

 of national and international m
ovem

ent.

14. 
R

ight to foreign asylum
 from

 political persecution.

15. 
R

ight to a nationality.

16. 
R

ight to consenting m
arriage and protection of the fam

ily unit.

17. 
R

ight to ow
n property.

18. 
R

ight to freedom
 of thought and conscience, choice of religion 

and freedom
 to teach, practice and w

orship.

19. 
R

ight to freedom
 of opinion and expression and right to seek, re-

ceive and im
part inform

ation through any m
edia.

20. 
R

ight to freedom
 of peaceful assem

bly and association.

21. 
Access to governm

ent, public service and genuine elections ex-
pressing the w

ill of the people.

22. 
R

ight to social security.

23. 
R

ight to w
ork, free choice of em

ploym
ent, equal pay for equal 

w
ork and trade union m

em
bership.

24. 
R

ight to rest and leisure.

25. 
Standards of living adequate for health, w

ellbeing, security and 
child protection.

26. 
Free elem

entary education and access to higher education on the 
basis of m

erit.

27. 
R

ight to participate in the arts, science and cultural life, protec-
tion of author interests.

28. 
R

ight to an international social order able to realize these rights 
and freedom

s.

29. 
Everyone has duties to their com

m
unity and is subject to law

s 
w

hich respect general w
elfare and the rights and freedom

s of others.

30. 
D

iscouragem
ent of any act aim

ed at the destruction of these 
rights and freedom

s.
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7.4.2.  H
um

an R
esponsibilities and D

uties

W
ith hum

an rights also com
e hum

an responsibilities. The U
ni-

versal D
eclaration m

entions duties to com
m

unity and the law
, 

to ensure the rights and general w
elfare of others. R

ights con-
fer new

 pow
ers and freedom

s, and therefore m
ust be exer-

cised responsibly – w
ith due respect for issues of ethics and 

justice. It is the responsibility of those w
ith freedom

 and 
pow

er to stand up for those w
ho don’t have freedom

, and thus 
can’t stand up for them

selves. This is an exam
ple of ‘duty of 

care’.

This im
portant point has som

etim
es been overlooked in the 

debate about hum
an rights. The typical em

phasis in W
estern 

nations has been on rights and freedom
s for the individual 

(the philosophy of ‘individualism
’), som

etim
es to the detri-

m
ent of the com

m
unity or the environm

ent (e.g. the ‘right to 
bear arm

s’). O
n the other hand, in m

any Eastern nations there 
has been excessive em

phasis on duties and responsibilities to 
society and the State (the philosophy of ‘collectivism

’), often 
at the expense of individual hum

an rights. Each value system
 

can learn and benefit from
 the other, to reach a com

m
on m

id-

dle ground w
hich does not sideline either individual hum

an 
rights or collective hum

an responsibilities.

H
um

an responsibilities at the global level include concepts of 
social justice – an econom

ic issue, and ecological stew
ardship 

– an environm
ental issue. Stronger hum

an rights, global jus-
tice and environm

ental m
ovem

ents are gathering m
om

entum
 

in support of the spread of hum
an rights and dem

ocracy. 
These exist both as independent citizens’ m

ovem
ents (in both 

the developed and developing w
orlds including w

orkers un-
ions, social w

orkers, ethicists, environm
entalists, advocates of 

fair trade and forgiveness of third w
orld debt, and the peace, 

anti-globalisation and green m
ovem

ents), as w
ell as through 

international political channels (e.g. the U
nited N

ations H
igh 

Com
m

issioner for H
um

an R
ights, or U

N
H

CR
) and legal chan-

nels (e.g. the International Crim
inal Courts, or ICC). 

Econom
ic 

im
peratives 

of-
ten override w

ell-m
eant at-

tem
pts 

to 
establish 

the 
practice of hum

an rights 
and responsibilities. Tradi-
tional ‘hard’ technologies 
often 

involve 
difficult 

la-
bour conditions and dan-
gerous applications of sci-

ence, as w
ell as typically being w

asteful in term
s of resource 

use, energy consum
ption and pollution. Less developed coun-

tries cannot afford to follow
 the dirty industrial paths taken by 

w
ealthier 

countries, 
because 

the 
global 

ecology 
is 

over-
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reaching sustainable lim
its. Fortunately, new

 opportunities 
and ‘soft’ technologies provide m

ore productive paths for inter-
national developm

ent to m
ove directly into clean m

odern tech-
nologies (e.g. Bangalore in India as an international centre of 
inform

ation technology). Soft technologies include education, 
m

edia, health, m
anagem

ent, environm
ental sciences, services, 

inform
ation industries and relief w

ork. Sustainable develop-
m

ent is the concept of collective responsibilities for the current 
generation to guarantee the hum

an rights of upcom
ing future 

generations. 

Q
1: 

Identify relationships and com
parisons 

betw
een the interconnected concepts of a) H

um
an 

R
ights, and b) H

um
an R

esponsibilities.

Q
2: D

iscuss the problem
 of som

e short term
 ‘national 

interests’ com
peting w

ith and com
prom

ising the com
-

m
on good of long term

 ‘local interests’ and ‘global in-
terests’.

       !
         

 7.4.3.  International H
um

anitarian Law

W
hat have been our institutionalised attem

pts to establish 
peace and hum

an rights across the w
orld? K

ofi Annan (pic-
tured), the Secretary G

eneral of the U
nited N

ations (1997-
2006), has stated in “W

e the Peoples – The R
ole of the U

nited 
N

ations in the 21st Century” (2000) p.48: “H
um

anitarian inter-
vention is a sensitive issue, fraught w

ith political difficulty and 
not susceptible to easy answ

ers. But surely no legal princi-
ple—

not even sovereignty—
can ever shield crim

es against hu-
m

anity. W
here such crim

es occur and peaceful attem
pts to halt 

them
 have been exhausted, the Security Council has a m

oral 
duty to act on behalf of the international com

m
unity. The fact 

that w
e cannot protect people everyw

here is no reason for do-
ing nothing w

hen w
e can. Arm

ed intervention m
ust alw

ays 

rem
ain the option of last resort, but in the face of m

ass m
urder 

it is an option that 

cannot be relinquished.” 

Arm
ed intervention can only be a last resort for use in circum

-
stances of extrem

e tragedy or oppression, so w
hat are the op-

tions before it com
es to this? These are the subjects of interna-

tional hum
anitarian law

 and diplom
acy. Let’s outline interna-

tional legal efforts to m
aintain a peaceful and hum

anitarian 
w

orld. The H
ague Peace Conferences (1899 and 1907) w

ere 
early conventions to lim

it the conduct of w
arfare. The H

ague 
(in the N

etherlands) has since m
aintained its role in prom

oting 
international hum

anitarian law
. H

ague Conventions have in-
cluded prohibitions on attacking undefended civilian targets, 
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attacking surrendered soldiers, the use of poison gas, lim
ita-

tions on the proliferation of conventional m
issiles, and protec-

tions of children and cultural heritage. 

As w
ell as the U

niversal D
eclaration of H

um
an R

ights, other im
-

portant precedents w
ere set for international hum

anitarian law
 

at the end of W
orld W

ar II. The N
urem

berg Trials condem
ned 

N
azi leaders and w

ar crim
inals for genocide and crim

es against 
hum

anity, and the N
urem

burg Code (1947) established legal 
principles for m

edical experim
entation using hum

ans (includ-
ing the principle of inform

ed consent - that nobody should be 
involuntarily subjected to scientific experim

entation).  

The Convention on the Prevention and Punishm
ent of the 

Crim
e of G

enocide (declared along w
ith the U

niversal D
eclara-

tion in 1948) tries to prevent political action or m
ilitary destruc-

tion aim
ed at any particular ethnic, cultural, religious or na-

tional group. G
enocide is not only targeted exterm

ination of a 
race or hum

an population (for exam
ple the W

W
II Jew

ish H
olo-

caust in G
erm

any), but also the infliction of destructive condi-
tions for life, m

ental or bodily harm
, forced birth-prevention, 

and transfer of children on the basis of race (for exam
ple the 

Aboriginal ‘Stolen G
enerations’ of Australia). 

N
um

erous U
nited N

ations Conventions and International H
u-

m
an R

ights Treaties have since been w
idely signed (see Table 

2), variously dealing w
ith issues such as racial discrim

ination, 
sexual discrim

ination, slavery and refugees, covering civil, po-
litical, econom

ic, social and cultural rights, and including the 
Convention on the R

ights of the Child (1989). 

Table 2: 
 E

xam
ples of International H

um
an R

ights 
Treaties

1946 -  
Statute of the International Court of Justice

1947 -  
N

urem
berg Code

1948 -  
U

niversal D
eclaration of H

um
an R

ights

 
-  

Convention on the Prevention and Punishm
ent of the 

Crim
e of G

enocide

1949  
-  

G
eneva Conventions

1950 -  
Convention on the Suppression of the Traffic in Per-

sons and of the Exploitation or the Prostitution of O
thers

1951 -  
Convention R

elating to the Status of R
efugees

1954 -  
Convention on the Status of Stateless Persons

1956 -  
Supplem

entary Convention on the Abolition of Slav-
ery, the Slave Trade, and Institutions and Practices Sim

ilar to 
Slavery

1961 -  
Vienna Convention on D

iplom
atic R

elations

1965 -  
International Convention on the Elim

ination of All 
Form

s of R
acial D

iscrim
ination

1966 -  
International Covenant on Econom

ic, Social and Cul-
tural R

ights

  
-  

International Covenant on Civil and Political R
ights 

 
-  

O
ptional Protocol to International Covenant on Civil 

and Political R
ights: R

ight of Individual Petition 
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1968 -  
Convention on the N

on-Applicability of Statutory 
Lim

itations to W
ar Crim

es and Crim
es Against H

um
anity

1973 -  
International Convention on the Suppression and 

Punishm
ent of the Crim

e of Apartheid

1977 -  
G

eneva Protocols

1979 -  
Convention on the Elim

ination of All Form
s of D

is-
crim

ination Against W
om

en

1984 -  
Convention Against Torture and O

ther Cruel, Inhu-
m

an or D
egrading Treatm

ent or Punishm
ent

1989 -  
International Convention Against the R

ecruitm
ent, 

U
se, Financing and Training of M

ercenaries 

 
-  

Second O
ptional Protocol to International Covenant 

on Econom
ic, Social and Cultural R

ights Aim
ing at the Aboli-

tion of the D
eath Penalty

 
-  

Convention on the R
ights of the Child

1990 -  
International Convention on the Protection of the 

R
ights of all M

igrant W
orkers and M

em
bers of their Fam

ilies

1997 -  
U

niversal D
eclaration on the H

um
an G

enom
e and 

H
um

an R
ights

1998 -  
Statute of the International Crim

inal Court

G
eneva (in Sw

itzerland) has also been central to international 
efforts at peace and hum

an rights. The 1949 G
eneva Conven-

tions established benchm
ark law

s for the hum
ane treatm

ent 
of civilians in regions of w

ar and for prisoners of w
ar, irrespec-

tive of race, religion or politics. U
nfortunately, global political 

and econom
ic system

s exist w
hich allow

 m
any people in ordi-

nary tim
es to live under conditions less favourable than those 

set out for prisoners of w
ar in the G

eneva Conventions! These 
w

ere follow
ed up later by the G

eneva Protocols (1977), w
hich 

prohibit w
eapons causing superfluous hum

an suffering or 
dam

age to the natural environm
ent, including during non-

international arm
ed conflicts. 

G
eneva C

onventions (1949):

C
onvention I – hum

ane treatm
ent of sick and w

ounded com
-

batants irrespective of race, religion or politics;

C
onvention II – hum

ane treatm
ent of shipw

recked or 
w

ounded at sea;

C
onvention III – hum

ane treatm
ent of prisoners of w

ar, not 
to be used as hostages, labour, experim

ental subjects or tor-
ture;

C
onvention IV

 – rights and protections for civilians during 
w

ar.

G
eneva Protocols (1977): 
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Protocol I – prohibition of w
eapons causing superfluous hu-

m
an suffering or long-term

 dam
age to the natural environ-

m
ent;

P
rotocol 

II 
– 

hum
ane 

treatm
ent 

of 
victim

s 
of 

non-
international arm

ed conflicts.

R
enow

ned international hum
an rights law

yer G
eoffrey R

obert-
son sum

m
arises the G

eneva conferences in his book “Crim
es 

Against H
um

anity” (1999) p.183: “Although the 1949 G
eneva 

exercise w
as inform

ed by genuine optim
ism

 that it w
ould 

w
ork, and is properly regarded as the m

odern bedrock of inter-
national hum

anitarian law
, the 1977 Protocols are badly 

drafted exercises in cynical diplom
acy and have failed to 

achieve norm
ative status.” 

C
rim

es A
gainst H

um
anity:

1) m
urder

2) exterm
ination

3) enslavem
ent

4) deportation or forcible transfer

5) im
prisonm

ent

6) torture

7) rape or enforced prostitution, pregnancy or sterilization

8) group persecution on grounds of politics, race, nationality, 
ethnicity, culture, religion or gender

9) enforced disappearance

10) the crim
e of apartheid

11)sim
ilarly inhum

ane acts causing great suffering or serious 
m

ental or physical injury

The H
ague Tribunal for W

ar Crim
es in the Form

er Yugoslavia 
(1993), acted as another im

portant test case for international 
law

, charging form
er Serbian President Slobodan M

iloskevic 
w

ith crim
es against hum

anity perpetrated during the Balkan 
W

ars. M
any other test cases, treaties and regulations also ex-

ist in international law
, aim

ed at the provision of hum
an 

rights or controlling the proliferation of w
eapons (see the 

‘Peace and Peacekeeping’ section). 

The latest addition to the arsenal against ‘Crim
es against H

u-
m

anity’ is the International Crim
inal Court (ICC), w

hich be-
gan operating in 2002. Although 120 nations voted for its 
R

om
e 1998 statute, it hasn’t been recognised or ratified by 

som
e of the m

ore regularly offending nations. Current and up-
com

ing trials w
ill also trial these institutions, and serve as 

som
e of the first strong legal disincentives for w

orld leaders 
w

hose oppressive pow
er creates w

ar or other extrem
e hum

an 
rights violations.

Sim
ple identification and m

easurem
ent of the hum

an rights 
status of nations provides another form

 of incentive. Exam
-
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ples 
include 

U
nited 

N
ations 

D
evelopm

ent 
Program

m
e 

(U
N

D
P) indicators such as the “H

um
an D

evelopm
ent Index”, 

and the m
ore controversial and no longer published “H

um
an 

Freedom
 Index”, w

hich com
pared betw

een nations to m
onitor 

40 fundam
ental rights and freedom

s such as freedom
 of 

speech, freedom
 from

 torture or gender equality. Controversy 
arose from

 sensitivities to the ranking of countries according 
to international standards or ‘universal norm

s’ because of the 
philosophical subjectivity inherent in such judgm

ents. Such 
criticism

s have delayed the quest for a set of universal ethics 
for all of hum

anity, although the U
niversal D

eclaration still 
stands as the m

inim
um

 benchm
ark. 

Q
3: W

hat are the typical effects of w
ar on ethi-

cal values relating to hum
an rights? C

an hum
an 

rights be m
aintained during the paradoxes inherent 

to w
artim

e? C
an w

ar ever be successfully w
aged in 

the protection of rights and freedom
s?

Table 3: B
rief Sum

m
ary of the G

eneva C
onventions 

and Protocols

Table 4: ‘C
rim

es A
gainst H

um
anity’ R

ecognised by 
the International C

rim
inal C

ourt

7.4.4. O
bstacles and O

pportunities for International 
H

um
an R

ights

All these conventions, treaties, declarations, diplom
atic ave-

nues, peacekeeping operations and other institutionalised ini-

tiatives tow
ards a hum

anitarian global peace seem
 to com

-
prise an im

pressive list, but should be assessed rather in 
term

s of their historical ineffectiveness and the rarity of practi-
cal success-stories in controlling hum

an rights violations and 
crim

es against hum
anity. In sum

m
ary, international hum

ani-
tarian law

 at this stage seem
s to be a m

ix-and-m
atch synthesis 

of relatively toothless and hard to enforce treaties. 

International hum
anitarian law

 tends to be a diplom
atic com

-
prom

ise containing exceptions and loopholes, and lacking 
m

echanism
s for enforcem

ent. H
um

anitarian concerns are of-
ten overruled by issues of national sovereignty em

bedded in 
the fine print of legal docum

ents. Treaties and conventions 
can be signed or not signed by different countries, and are of-
ten not ratified into national law

s. Failures of diplom
atic nego-

tiation are often the result of biased or self-serving m
ediation, 

lack of team
w

ork and inflexibility. Entry into conflict resolu-
tion is often a result of hidden political m

otivations. O
ppres-

sive governm
ents w

hich kill or violate hum
an rights of the 

m
ost people are often ignored due to a lack of political and eco-

nom
ic interest in the poverty-struck countries affected.

International w
ar law

 tends to deal w
ith the conduct of w

ar, 
rather than the initial justifications for and early prevention of 
w

ar. It concentrates on w
ars betw

een nations rather than on 
internal and civil w

ars w
hich kill proportionately m

ore people. 
It concentrates on w

eapons of m
ass destruction instead of lim

-
iting the conventional w

eapons w
hich also kill proportionately 

m
ore people. 
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The goal of international hum
anitarian law

 is to establish a 
w

orkable synthesis of globally enforceable hum
an rights regu-

lations. This synthesis aim
s at an acceptable system

 of law
s 

w
hich are not culturally-relative (‘universal’ law

s). A balance 
m

ust be m
et betw

een the individualist value system
 focused 

on rights, and the collectivist value system
s em

phasising re-
sponsibilities. 

Perhaps the central com
ponents of bioethics com

prise a valu-
able universal ethic in them

selves: autonom
y, justice, benefi-

cence (‘do good’) and non-m
aleficence (‘do no harm

’). An-
other alm

ost universally accepted ethic, endorsed by alm
ost 

every established religion and ethical philosophy (for exam
ple 

found in Buddhism
, Christianity, Confucianism

, Islam
, Jain-

ism
, Zoroastrianism

, in the M
ahabharata, the Book of Leviti-

cus, K
ant, M

ill’s U
tilitarianism

, and R
aw

ls’ Theory of Jus-
tice am

ong others) is the sim
ple and central concept also 

know
n as the “G

olden R
ule” – “D

o unto others as you 
w

ould have them
 do unto you”.

 It is w
ithin the conceptual and operational reach of the hu-

m
an species to create a unified w

orld w
hich respects not 

just hum
an rights, but w

hich show
s due responsibility in its 

duty of care tow
ards the rights of all life, now

 and for long 
into the future. Central to the realisation of these goals – 
w

orld 
peace, 

environm
ental 

and 
social 

justice, 
hum

an 
rights and responsibilities – w

ill be the com
bined profes-

sional fields of biology, ecology, econom
ics, sustainable de-

velopm
ent, ethics and bioethics.  

Q
4: 

Is it possible to find a universal set of 
norm

s or law
s w

hich are not subjective or biased to-
w

ards any particular cultural view
point? D

o you 
think the citizens of the w

orld w
ill benefit from

 a cen-
tralised system

 of international law
?
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U
niversal D

eclaration on B
ioethics and H

um
an 

R
ights (2005)

Article 15 – Sharing of benefits 

1. Benefits resulting from
 any scientific research and its appli-

cations should be shared w
ith society as a w

hole and w
ithin 

the international com
m

unity, in particular w
ith developing 

countries.

In giving effect to this principle, benefits m
ay take any of the 

follow
ing form

s:

(a) special and sustainable assistance to, and acknow
ledge-

m
ent of, the persons and groups that have taken part in the 

research;

(b) access to quality health care;

(c) provision of new
 diagnostic and therapeutic m

odalities or 
products stem

m
ing from

 research;

(d) support for health services; 
(e) access to scientific and technological know

ledge; 
(f) capacity-building facilities for research purposes; 
(g) other form

s of benefit consistent w
ith the principles set 

out in this D
eclaration.

2. Benefits should not constitute im
proper inducem

ents to 
participate in research.
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C
H

A
PTE

R
 8

R
esources

The objectives of this book (and on-line resources at Eu-
bios Ethics Institute (w

w
w

.eubios.info) w
ebsite are to 

provide a on-line resources that teachers and students 
can use to learn about bioethics, and think m

ore w
idely 

about life. A variety of styles are used, and w
e w

ould 
like feedback from

 teachers, students, anyone w
ho 

w
ishes to use it. 

There are a variety of resources and w
ebsites available, 

and under each section a variety are provided. There is 
a m

ix of academ
ic references for researchers, and w

eb-
sites for all to access (displayed instead of em

bedded as 
only hyperlinks). If you cannot afford to dow

nload the 
2015 online version (the contributions assist in develop-
ing m

ore m
aterials), you can w

rite to the author, D
r. 

D
arryl M

acer (Em
ail: darryl@

eubios.info)
For a glossary see the U

N
ESCO

/IU
BS/Eubios Bioeth-

ics D
ictionary  also on the w

ebsite.



S
E

C
TIO

N
 1

Bioethics and the ethics of 
science and technology

In addition to the w
ebsites readers can also join in 

discussions on em
ail or facebook.

List serves function in E
nglish for educators and stu-

dents, and persons from
 a w

ide range of countries 
have tried these resources, and contributed to this 
project over the past three years.

Internet site for bioethics education m
aterials is 

http://w
w

w
.eubios.info/bioethics_

education

 for E
ubios E

thics Institute m
aterials.

E
ducation listserve 

<
http://groups.yahoo.com

/group/B
ioethicseducatio

n/>

Student listserve 

<
http://groups.yahoo.com

/group/%
20B

ioethics_
for

_
students/>

1.1: M
aking C

hoices, D
iversity and Principles of B

io-
ethics

See papers on the Eubios Ethics Institute w
ebsite, including 

N
ew

s in Bioethics and Biotechnology 

<http://eubios.info/N
BB.htm

>

U
N

ESCO
 Ethics hom

e page

<http://w
w

w
.unesco.org/ethics>
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U
N

ESCO
 Bangkok SH

S hom
e page

<http://w
w

w
.unescobkk.org/index.php?id=1313">

There are several internationally agreed declarations on bio-
ethics that are useful for background, including:

U
N

ESCO
 U

niversal D
eclaration on the H

um
an G

enom
e and 

H
um

an R
ights (1997; Chapter C9)

<w
w

w
.eubios.info/U

N
ESCO

.htm
>

U
N

ESCO
 U

niversal D
eclaration on Bioethics and H

um
an 

R
ights (19 O

ctober, 2005)

<http://eubios.info/udbhr.pdf>

U
N

ESCO
, Establishing Bioethics Com

m
ittees, 2005 72pp.

<http://eubios.info/U
N

ESCO
/ebc.pdf>

Bergstrom
, Philip, ed, Ethics in Asia-Pacific, 2004, 372pp. 

<http://eubios.info/U
N

ESCO
/ethap.pdf>

U
N

ESCO
, The Precautionary Principle, CO

M
EST Precaution-

ary Principle Expert G
roup, 2005 

<http://eubios.info/U
N

ESCO
/precprin.pdf>

R
eport on N

anotechnology, CO
M

EST N
anotechnology and 

ethics expert group, 2005 

<http://eubios.info/U
N

ESCO
/nano.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport of the 
IBC on the Possibility of Elaborating a U

niversal Instrum
ent 

on Bioethics (2003), G
iovanni Berlinguer and Leonardo D

e 
Castro (R

apporteurs) 

<http://eubios.info/U
N

ESCO
/ibc2003.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport of the 
IBC on Pre-im

plantation G
enetic D

iagnosis and G
erm

-line In-
tervention (2003), H

ans G
aljaard (R

apporteur)

<http://w
w

w
.eubios.info/U

N
ESCO

/ibc2003ip.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, H

um
an G

enetic 
D

ata: Prelim
inary Study by the IBC on its Collection, Process-

ing, Storage and U
se (2002), Sylvia R

um
ball and Alexander 

M
cCall Sm

ith (R
apporteurs)

<http://eubios.info/U
N

ESCO
/ibc2002.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport of the 
IBC on Ethics, Intellectual Property and G

enom
ics (2002), 

Justice M
ichael K

irby (R
apporteur)

<http://eubios.info/U
N

ESCO
/ibc2002ip.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport of the 
IBC on Solidarity and International Co-operation betw

een D
e-

veloped and D
eveloping Countries concerning the H

um
an G

e-
nom

e (2001), M
ehm

et Ö
ztürk (R

apporteur)

<http://eubios.info/U
N

ESCO
/ibc2001.pdf>
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U
N

ESCO
 International Bioethics Com

m
ittee, The U

se of Em
-

bryonic Stem
 Cells in Therapeutic R

esearch (2001),  Alexan-
der M

cCall Sm
ith and M

ichel R
evel (R

apporteurs)

<http://eubios.info/U
N

ESCO
/ibc2001sc.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport on Confi-
dentiality and G

enetic D
ata (2000), W

orking G
roup of the 

IBC on Confidentiality and G
enetic D

ata

<http://eubios.info/U
N

ESCO
/ibc2000.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, Ethical Consid-

erations R
egarding Access to Experim

ental Treatm
ent and Ex-

perim
entation on H

um
an Subjects (1996), H

arold Edgar and 
R

icardo Cruz-Coke (R
apporteurs)

<http://eubios.info/U
N

ESCO
/ibc1996.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, Food, Plant Bio-

technology and Ethics (1995), D
arryl M

acer (R
apporteur)

<http://eubios.info/U
N

ESCO
/ibc1995pg.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, Bioethics and 

H
um

an Population G
enetics R

esearch (1995), Chee H
eng 

Leng, Laila El-H
am

am
sy, John Flem

ing, N
orio Fujiki, G

e-
noveva K

eyeux, Bartha M
aria K

noppers and D
arryl M

acer

 <http://eubios.info/U
N

ESCO
/ibc1995pg.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, G

enetic Counsel-
ling (1995), M

ichel R
evel (R

apporteur) 

<http://eubios.info/U
N

ESCO
/ibc1995gc.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, Ethics and N

eu-
rosciences (1995), M

r Jean-D
idier Vincent (R

apporteur)

<http://eubios.info/U
N

ESCO
/ibc1995ns.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport on H
u-

m
an G

ene Therapy (1994), M
r H

arold Edgar and M
r Thom

as 
Tursz (R

apporteurs)

<http://eubios.info/U
N

ESCO
/ibc1994.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport on G
e-

netic Screening and Testing (1994), M
r D

avid Shapiro (R
ap-

porteur) 

<http://eubios.info/U
N

ESCO
/ibc1994gs.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, Advice of the 

IBC on the Patentability of the H
um

an G
enom

e, 2001. 

<http://eubios.info/U
N

ESCO
/ibcpatent.pdf>

See links < http://eubios.info/Info.htm
>

Site: Joint Centre for Bioethics (U
niversity of Toronto) 

W
W

W
: 

http://w
w

w
.utoronto.ca/jcb/R

esources/resources.htm
l

Site: Council of Europe H
om

e Page 
W

W
W

: http://w
w

w
.coe.fr/oviedo/edito-e.htm
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Site: N
ational Consultative Ethics Com

m
ittee for H

ealth and 
Life Sciences (France) 
W

W
W

: http://w
w

w
.ccne-ethique.org/hom

e.htm

Site: Library of Bioethics and M
edical H

um
anities Texts and 

D
ocum

ents 
W

W
W

: 
http://w

ings.buffalo.edu/faculty/research/bioethics/texts.ht
m

l

Site: N
ational Bioethics Advisory Com

m
ission (Form

er one, 
U

SA) 
W

W
W

: http://bioethics.gov

Site: N
uffield Council on Bioethics 

W
W

W
: http://w

w
w

.nuffield.org/bioethics/

Site: O
nline Ethics Center for Engineering and Science (Case 

W
estern R

eserve U
niversity) 

W
W

W
: http://onlineethics.org/index.htm

l

Site: D
istance Learning Program

s of Study (M
edical College of 

W
isconsin) 

W
W

W
: http://w

w
w

.m
cw

.edu/bioethics/depage.htm
l

 Site: Ethics U
pdates (U

niversity of San D
iego Values Insti-

tute) 
W

W
W

: http://ethics.acusd.edu

Site: Syllabus Exchange Catalog (K
ennedy Institute of Ethics) 

W
W

W
: 

http://w
w

w
.georgetow

n.edu/research/nrcbl/syllabus/

Site: K
ennedy Institute of Ethics, H

igh School Bioethics Pro-
ject

W
W

W
: http://bioethics.georgetow

n.edu/hsbioethics/

Site: The U
niversity of Pennsylvania H

igh School Bioethics 
Project 

W
W

W
: http://bioethics.net/hsbioethics/

Site: N
ational H

ealth M
useum

, Access Excellence: Issues and 
Bioethics 

W
W

W
: http://w

w
w

.accessexcellence.org/AB/IE/

Site: M
cG

raw
 H

ill G
eneral and H

um
an Biology: Bioethics 

Case Studies

W
W

W
:http://w

w
w

.m
hhe.com

/biosci/genbio/olc_linkedcont
ent/bioethics_cases/index.htm

l 

Site: H
ow

ard H
ughes M

edical Institute Bulletin 

W
W

W
: 

http://w
w

w
.hhm

i.org/bulletin/m
ar2002/ethics/highschool.h

tm
l

Further reading

Tom
 Beaucham

p and Jam
es Childress (2001) Principles of 

Biom
edical Ethics. Fifth Edition. O

xford U
niversity Press, O

x-
ford.

1.2: E
thics in history and love of life
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Further reading

D
arryl M

acer (1998) Bioethics is Love of Life. Eubios Ethics 
Institute.

Available on-line in English and Japanese translation.

<http://eubios.info/bll.htm
>

1.3:  M
oral agent

D
arryl M

acer (1998) Bioethics is Love of Life. Eubios Ethics 
Institute.

Available as an electronic book and on-line in English and 
Japanese translation.

<http://eubios.info/bll.htm
>

1.4:  E
thical Lim

its of A
nim

al U
se

There are num
erous books and m

aterials on anim
al experi-

m
ents and anim

al rights, and these are w
ritten in m

any lan-
guages. O

ften they are w
ritten from

 the extrem
e support or ex-

trem
e protest against anim

al use. O
ften new

spapers and m
aga-

zines have discussed these issues, and the cases in those arti-
cles can be useful to stim

ulate students. In these teaching m
a-

terials there are num
erous exam

ples from
 different topics that 

can be used to show
 bioethics in real situations.

There are m
any resources on the use of anim

als, and it is inter-
esting to com

pare m
aterials produced by organisations on the 

extrem
es of this debate w

ith each other. Videos m
ay be avail-

able from
 m

any anim
al rights or m

edical research supporting 
organisations in your local country.

See papers on the Eubios Ethics Institute w
ebsite, including 

N
ew

s in Bioethics and Biotechnology < 
http://eubios.info/N

BB.htm
 >

See links < http://eubios.info/Info.htm
 >

1.5:  E
thics and N

anotechnology 

Air Force Science and Technology Board (2002) Im
plications 

of Em
erging M

icro and N
anotechnology. N

ational Academ
ies 

Press.

Baum
, R

udy, ed. (2003) Point – Counterpoint: N
anotechnol-

ogy: D
rexler and Sm

alley M
ake the Case For and Against ‘M

o-
lecular Assem

blers’. Chem
ical and Engineering N

ew
s 81:48 

pp.37-42

Bergstrom
, Philip, ed, Ethics in Asia-Pacific, 2004, 372pp. 

<http://eubios.info/U
N

ESCO
/ethap.pdf>

BioThailand (2005) The International Conference in BioN
ano-

technology. In: BioThailand 2005 Book of Abstracts. N
ational 

Center for G
enetic Engineering and Biotechnology, N

ational 
Science and Technology D

evelopm
ent Agency, and M

inistry of 
Science and Technology. Bangkok. p.1-42

CO
M

EST R
eport on N

anotechnology, CO
M

EST N
anotechnol-

ogy and ethics expert group, 2005 
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<http://eubios.info/U
N

ESCO
/nano.pdf>

D
rexler, K

. Eric (1986) Engines of Creation: The Com
ing Era 

of N
anotechnology. Anchor Books, D

oubleday, N
Y/London/

Toronto/Sydney/Auckland. 299pp.

D
rexler, K

. Eric (1992) N
anosystem

s: M
olecular M

achinery, 
M

anufacturing and Com
putation. W

iley Interscience. 576pp.

Freitas, R
obert A. Jr. (1999) N

anom
edicine: Volum

e I - Basic 
Capabilities. Landes Bioscience, G

eorgetow
n, Texas. See full 

text at w
w

w
.nanom

edicine.com
/N

M
I.htm

Feynm
an, R

ichard P. (1960) There’s Plenty of R
oom

 at the 
Bottom

. Engineering and Science Volum
e 23, N

o.5. See text at 
w

w
w

.zyvex.com
/nanotech/feynm

an.htm
l

Joy, Bill (2000) W
hy the Future D

oesn’t N
eed U

s. W
ired 

8.04: 238-263 and see online: 
w

w
w

.w
ired.com

/w
ired/archive/8.04/joy.htm

l

K
elly, K

evin (1994) O
ut of Control: The N

ew
 Biology of M

a-
chines. Fourth Estate, London and Addison W

esley, U
SA. 666 

pp.

N
alw

a, H
ari Singh, ed. (2004) Encyclopedia of N

anoscience 
and N

anotechnology. Am
erican Scientific Publishers. 10 vol-

um
es, ~10,000 pp.

N
ational Academ

y of Engineering (2004) The Engineer of 
2020: Visions of Engineering in the N

ew
 Century. N

ational 
Academ

ies Press.

N
ational Academ

y of Sciences (2004) Em
erging Technologies 

and Ethical Issues in Engineering: Papers from
 a W

orkshop, 
O

ctober 14-15, 2003. N
ational Academ

ies Press.

N
ational N

anotechnology Initiative (2002) Sm
all W

onders, 
Endless Frontiers: A R

eview
 of the N

ational N
anotechnology 

Initiative. N
ational Academ

ies Press. See w
w

w
.nano.gov

N
ational Academ

y of Engineering (2005) Tenth Annual Sym
-

posium
 on Frontiers of Engineering. R

ob Phillips, ed., N
a-

tional Academ
ies Press. 

R
egis, Ed (1995) N

ano! Bantam
 Books, Toronto, N

ew
 York, 

London &
 Sydney. 307pp.

Scientific Am
erican (2001) N

anotechnology Special Issue. Sci-
entific Am

erican Septem
ber 2001, 94pp. See 

w
w

w
.sciam

.com
/nanotech

Sm
alley, R

ichard (2002) O
ral Testim

ony given before the U
S 

H
ouse of R

epresentatives Subcom
m

ittee on Science on Future 
D

irections of the D
O

E O
ffice of Science. 1-4. See also the Sm

al-
ley G

roup – R
ice U

niversity w
ebsite: http://sm

alley.rice.edu

U
N

ESCO
, The Precautionary Principle, CO

M
EST Precaution-

ary Principle Expert G
roup, 2005 

<http://eubios.info/U
N

ESCO
/precprin.pdf>
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S
E

C
TIO

N
 2

Environm
ental Ethics

2.1:  E
cology and Life 

Begon, M
ichael, H

arper, John L. and Tow
nsend, Colin R

. 
(1986) Ecology: Individuals, Populations and Com

m
unities. 

Blackw
ell Scientific Publications, O

xford. 876pp.

Bentley, Peter J. (2001) D
igital Biology. H

eadline Book Pub-
lishing, London. 277pp.

Capra, Fritjov (1997) The W
eb of Life: A N

ew
 Synthesis of 

M
ind and M

atter. Flam
ingo, H

arperCollins, London. 320pp.

Carson. R
achel (1962) Silent Spring. Penguin Books, London. 

317pp.
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N
ational Inform

ation R
esource on Ethics and H

um
an G

enet-
ics 
 W

W
W

: http://bioethics.georgetow
n.edu/nirehg.htm

l 

Site: Council for R
esponsible G

enetics (CR
G

) 
 W

W
W

: http://w
w

w
.gene-w

atch.org
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Site: G
eneW

atch U
K

 Links 
 W

W
W

: http://w
w

w
.genew

atch.org/links.htm
 

Site: Bioethics R
esources (G

enetics and Ethics) 
 W

W
W

: 
http://w

w
w

.utoronto.ca/jcb/R
esources/resources.htm

l

Site: G
enethics Literature 

 W
W

W
: http://w

w
w

.ethics.ubc.ca/brynw
/genlit.htm

l

Site: G
enom

ic and G
enetic R

esources on the W
orld W

ide W
eb 

(N
ational H

um
an G

enom
e R

esearch Institute, N
ational Insti-

tutes of H
ealth) 

 W
W

W
: http://w

w
w

.nhgri.nih.gov/D
ata/ 

 Site: D
O

E Inform
ation Bridge  

 W
W

W
: http://w

w
w

.osti.gov/bridge/ 

 Site: G
enetics and Biotechnology Journals  

 W
W

W
: http://w

w
w

.sciencekom
m

.at/journals/genetics.htm
l 

Site: Ethics and G
enetics BA G

lobal Conversation (U
niversity 

of Pennsylvania) 
 W

W
W

: http://w
w

w
.bioethics.net 

M
unson, R

onald (Ed.) (2000) Intervention and R
eflection: Ba-

sic Issues in M
edical Ethics. Sixth Edition, printed in the 

U
nited States of Am

erica, (Chapter 8. G
enetics: Intervention, 

Control, and R
esearch. pp. 558-645.) 

M
arteau, T. and R

ichards, M
., (Eds.) (1996) The Troubled H

e-
lix: Social and Psychological Im

plications of the N
ew

 H
um

an 
G

enetics. Cam
bridge U

niversity Press. 

Local m
aterial from

 hospitals, national genetics societies and 
com

panies offering genetic testing are available.

3.2:  E
thics of G

enetic E
ngineering

See papers on the Eubios Ethics Institute w
ebsite, including 

N
ew

s in Bioethics and Biotechnology < 
http://eubios.info/N

BB.htm
>

U
N

ESCO
, The Precautionary Principle, CO

M
EST Precaution-

ary Principle Expert G
roup, 2005 

<http://eubios.info/U
N

ESCO
/precprin.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, Food, Plant Bio-

technology and Ethics (1995), D
arryl M

acer (R
apporteur)

<http://eubios.info/U
N

ESCO
/ibc1995pg.pdf>

There is a vast am
ount of Internet m

aterial, som
e is unreliable 

and extrem
e on both sides of the issues. Care is needed. 

Som
e useful links include:

http://biosafety.ihe.be/
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http://w
w

w
.fao.org

http://w
w

w
.cfsan.fda.gov/~lrd/biotechm

.htm
l#reg

http://w
w

w
.srtp.org.uk/w

hatisrt.shtm
l

http://reason.com
/bi/bi-gm

f.shtm
l

3.4:  Testing for C
ancer G

ene Susceptibility

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport of the 
IBC on Pre-im

plantation G
enetic D

iagnosis and G
erm

-line In-
tervention (2003), H

ans G
aljaard (R

apporteur)

<http://w
w

w
.eubios.info/U

N
ESCO

/ibc2003ip.pdf> >

U
N

ESCO
 International Bioethics Com

m
ittee, H

um
an G

enetic 
D

ata: Prelim
inary Study by the IBC on its Collection, Process-

ing, Storage and U
se (2002), Sylvia R

um
ball and Alexander 

M
cCall Sm

ith (R
apporteurs)

<http://eubios.info/U
N

ESCO
/ibc2002.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport on Confi-
dentiality and G

enetic D
ata (2000), W

orking G
roup of the 

IBC on Confidentiality and G
enetic D

ata

<http://eubios.info/U
N

ESCO
/ibc2000.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, G

enetic Counsel-
ling (1995), M

ichel R
evel (R

apporteur) 

<http://eubios.info/U
N

ESCO
/ibc1995gc.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport on G
e-

netic Screening and Testing (1994), M
r D

avid Shapiro (R
ap-

porteur) 

<http://eubios.info/U
N

ESCO
/ibc1994gs.pdf>

3.5:  G
enetic Privacy and Inform

ation

See sections 3.9 and 3.10 for International D
eclarations on the 

subject. Also the statem
ents of the H

um
an G

enom
e O

rganiza-
tion Ethics Com

m
ittee.

<http://w
w

w
.eubios.info/index.htm

>

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport of the 
IBC on Pre-im

plantation G
enetic D

iagnosis and G
erm

-line In-
tervention (2003), H

ans G
aljaard (R

apporteur)

<http://w
w

w
.eubios.info/U

N
ESCO

/ibc2003ip.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, H

um
an G

enetic 
D

ata: Prelim
inary Study by the IBC on its Collection, Process-

ing, Storage and U
se (2002), Sylvia R

um
ball and Alexander 

M
cCall Sm

ith (R
apporteurs)

<http://eubios.info/U
N

ESCO
/ibc2002.pdf>
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U
N

ESCO
 International Bioethics Com

m
ittee, R

eport on Confi-
dentiality and G

enetic D
ata (2000), W

orking G
roup of the 

IBC on Confidentiality and G
enetic D

ata

<http://eubios.info/U
N

ESCO
/ibc2000.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, G

enetic Counsel-
ling (1995), M

ichel R
evel (R

apporteur) 

<http://w
w

w
.eubios.info/U

N
ESCO

/ibc1995gc.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport on G
e-

netic Screening and Testing (1994), M
r D

avid Shapiro (R
ap-

porteur) 

<http://eubios.info/U
N

ESCO
/ibc1994gs.pdf>

3.6: The H
um

an G
enom

e Project

U
N

ESCO
 International Bioethics Com

m
ittee, H

um
an G

enetic 
D

ata: Prelim
inary Study by the IBC on its Collection, Process-

ing, Storage and U
se (2002), Sylvia R

um
ball and Alexander 

M
cCall Sm

ith (R
apporteurs)

<http://eubios.info/U
N

ESCO
/ibc2002.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport of the 
IBC on Ethics, Intellectual Property and G

enom
ics (2002), 

Justice M
ichael K

irby (R
apporteur)

<http://eubios.info/U
N

ESCO
/ibc2002ip.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport of the 
IBC on Solidarity and International Co-operation betw

een D
e-

veloped and D
eveloping Countries concerning the H

um
an G

e-
nom

e (2001), M
ehm

et Ö
ztürk (R

apporteur)

<http://eubios.info/U
N

ESCO
/ibc2001.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, Bioethics and 

H
um

an Population G
enetics R

esearch (1995), Chee H
eng 

Leng, Laila El-H
am

am
sy, John Flem

ing, N
orio Fujiki, G

e-
noveva K

eyeux, Bartha M
aria K

noppers and D
arryl M

acer

<http://w
w

w
.eubios.info/U

N
ESCO

/ibc1995pg.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, Advice of the 

IBC on the Patentability of the H
um

an G
enom

e, 2001. 

<http://eubios.info/U
N

ESCO
/ibcpatent.pdf>

3.7: E
ugenics

U
N

ESCO
 International Bioethics Com

m
ittee, Bioethics and 

H
um

an Population G
enetics R

esearch (1995), Chee H
eng 

Leng, Laila El-H
am

am
sy, John Flem

ing, N
orio Fujiki, G

e-
noveva K

eyeux, Bartha M
aria K

noppers and D
arryl M

acer

<http://w
w

w
.eubios.info/U

N
ESCO

/ibc1995pg.pdf>

3.8:  H
um

an G
ene Therapy

See papers on the Eubios Ethics Institute w
ebsite, including 

N
ew

s in Bioethics and Biotechnology < 
http://eubios.info/N

BB.htm
>

451



U
S N

IH
 G

uidelines for R
esearch Involving R

ecom
binant D

N
A 

M
olecules

http://oba.od.nih.gov/rdna/nih_guidelines_oba.htm
l

ClinicalTrials.gov gives inform
ation about all U

S clinical trials 
of drugs and therapies including the purpose of the trials, w

ho 
m

ay participate, locations, and phone num
bers for m

ore de-
tails.

http://w
w

w
.clinicaltrials.gov/

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport of the 
IBC on Pre-im

plantation G
enetic D

iagnosis and G
erm

-line In-
tervention (2003), H

ans G
aljaard (R

apporteur)

<http://w
w

w
.eubios.info/U

N
ESCO

/ibc2003ip.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, Ethical Consid-

erations R
egarding Access to Experim

ental Treatm
ent and Ex-

perim
entation on H

um
an Subjects (1996), H

arold Edgar and 
R

icardo Cruz-Coke (R
apporteurs)

<http://eubios.info/U
N

ESCO
/ibc1996.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport on H
u-

m
an G

ene Therapy (1994), M
r H

arold Edgar and M
r Thom

as 
Tursz (R

apporteurs)

<http://eubios.info/U
N

ESCO
/ibc1994.pdf>
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S
E

C
TIO

N
 4

M
edical Ethics

4.1: Inform
ed C

onsent and Inform
ed C

hoice

The internationally agreed declaration on bioethics is useful 
for background:

U
N

ESCO
 U

niversal D
eclaration on Bioethics and H

um
an 

R
ights (19 O

ctober, 2005)

<http://eubios.info/udbhr.pdf>

U
N

ESCO
, Establishing Bioethics Com

m
ittees, 2005 72pp.

<http://w
w

w
.eubios.info/U

N
ESCO

/ebc.pdf>

Bergstrom
, Philip, ed, Ethics in Asia-Pacific, 2004, 372pp. 

<http://w
w

w
.eubios.info/U

N
ESCO

/ethap.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport of the 
IBC on the Possibility of Elaborating a U

niversal Instrum
ent 

on Bioethics (2003), G
iovanni Berlinguer and Leonardo D

e 
Castro (R

apporteurs) 

<http://w
w

w
.eubios.info/U

N
ESCO

/ibc2003ip.pdf> 

U
N

ESCO
 International Bioethics Com

m
ittee, Ethical Consid-

erations R
egarding Access to Experim

ental Treatm
ent and Ex-

perim
entation on H

um
an Subjects (1996), H

arold Edgar and 
R

icardo Cruz-Coke (R
apporteurs)

<http://eubios.info/U
N

ESCO
/ibc1996.pdf>
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4.2: Telling the Truth about Term
inal C

ancer

The Eubios CD
 or w

ebsite provides a new
s section on euthana-

sia, w
ith a num

ber of papers discussing the topic. 

G
laser and Strauss (1965) Aw

areness of D
ying. Aldine, Chi-

cago.

K
ubler-R

oss, E. O
n D

eath and D
ying. (1969) The M

acm
illan 

Com
pany, N

ew
 York.

Seale, C., Addington-H
all, J. and M

cCarthy, M
. (1997) "Aw

are-
ness of D

ying: Prevalence, Causes and Consequences." Soc. 
Sci. M

ed. 45: 477-84.

See also Section 3 “Euthanasia”. U
sually there is inform

ation 
available from

 local hospitals and oncology departm
ents that 

m
ay be useful for students. 

The four contexts of dying aw
areness of life-threatening ill-

ness w
ere described by G

laser &
 Strauss (1965). The em

otions 
of shock, denial, anger, bargaining and depression experi-
enced by M

r. G
 w

ere first published by K
ubler-R

oss in her 
book O

n D
eath and D

ying (1969). 

In the case described in this section, M
r. G

 is protected from
 

the shock of hearing about his term
inal condition. According 

to his background (age and generation), it is assum
ed that he 

m
ost probably w

ould have had no intention to actively partici-
pate in his treatm

ent. And that he w
ould have preferred to de-

pend on his children and m
edical authorities to m

ake appro-
priate decisions on his behalf. Based on his culture, it is often 

presum
ed that keeping the cruel truth of an im

pending death 
outw

eighs the benefits of know
ing. H

ow
ever, based on studies 

done in m
any countries, dying people becom

e m
ore devas-

tated w
hen they eventually learn that they w

ere deliberately 
prevented from

 know
ing the truth about the seriousness of 

their illness. W
hat is the attitude in your country? A discus-

sion on cultural differences could be a good w
ay to get stu-

dents to becom
e passionate about this topic. After all, in the 

end, all people die. 

4.3:  E
uthanasia

See papers on the Eubios Ethics Institute w
ebsite, including 

N
ew

s in Bioethics and Biotechnology  
http://eubios.info/N

BB.htm

D
utch M

inistry of Foreign Affairs on euthanasia: 
http://w

w
w

.m
inbuza.nl/english/hom

epage.asp.

For w
eb sites that oppose the legalisation and decrim

inalisa-
tion of euthanasia and assisted suicide, see:  The Euthanasia 
Prevention Coalition:  http://w

w
w

.epcc.ca/ 

and a radical opponent of euthanasia at:  
http://w

w
w

.prolifeinfo.org/euthanasia.htm
l

B
ackground literature on euthanasia and suicide in 

the N
etherlands
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G
riffith, John &

 Alex Bood &
 H

eleen W
eyers (1998) Euthana-

sia &
 Law

 in the N
etherlands, Am

sterdam
: Am

sterdam
 U

niver-
sity Press. 

H
endin, H

., C. R
uthenfrans, and Z. Zylics (1997) 'Physician-

assisted suicide and euthanasia in the N
etherlands' Journal of 

the Am
erican M

edical Association 277: 1720-22.

K
eow

n, D
am

ien (1995) 'Euthanasia in the N
etherlands: slid-

ing dow
n the slippery slope?' in K

eow
n (ed.) Euthanasia Exam

-
ined. Ethical, Clinical and Legal Perspectives. Cam

bridge: 
Cam

bridge U
niversity Press.

K
im

sm
a G

, Leeuw
en (1993) E. D

utch Euthanasia: Back-
ground, Practice, and Present Justifications. Cam

bridge Q
uar-

terly of H
ealthcare Ethics.

Shneidm
, Edw

in S. (1990) 'Preventing Suicide'. In John 
D

onelly  Suicide. R
ight or W

rong? Buffelo, N
ew

 York: Pro-
m

otheus Books

W
ijsbek, H

enry (2001) Taking Lives Seriously. Philosophical 
Issues in the D

utch Euthanasia D
ebate, Am

sterdam
: D

isserta-
tion Vrije U

niversiteit

Van der M
aas, P.Jp.,  J.J.M

. van D
elden, L. Pijnenborg, 

C.W
.N

. Loom
an (1991) 'Euthanasia and other m

edical deci-
sions concerning the end of life', Lancet 1991 (338): 669-674.

4.4: B
rain death

M
aterials on brain death are available in som

e countries from
 

the organ donation netw
orks, and these m

ay be a good source 
of teaching m

aterial. Certain countries, like Japan, have de-
bated the issue for m

any years and have abundant literature. 
There is confusion about the issue in m

aterials so use reliable 
sources.

There is background m
aterial below

 on brain death, and a 
technical description.  Japanese language notes are also avail-
able. Several pictures of the brain are available.  You could 
w

hite out som
e areas and ask students to fill in the regions if 

you w
ish. The story continues in Section 4-5 “O

rgan D
ona-

tion”. There is a play script available as w
ell, in Section 4-6 

“Brain D
eath and O

rgan Transplant D
ram

a”. See also Section 
4-3 “Euthanasia”.

4.5:  O
rgan D

onation 

Japan O
rgan Transplantation N

etw
ork, available at 

http://w
w

w
.eubios.info/ABC4/abc4133.htm

M
anagem

ent Centre for Transplantation and Special D
is-

eases, Iran, http://w
w

w
.Irantransplant.org

Philippines “O
rgan D

onation Act of 1991”, R
epublic Act N

o. 
7170, http//:w

w
w

.chanrobles.com
/republicactno7170.htm

Saudi O
rgan Transplantation, Available at Saudi Center for O

r-
gan Transplantation: http://w

w
w

.scot.org.sa/eng-index.htm
l 

Singapore H
um

an O
rgan Transplant Act, (H

O
TA), 

http://w
w

w
.m

oh.gov.sg/corp/system
s/organ/hota.do
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M
aterials on organ transplants are available in som

e countries 
from

 the organ donation netw
orks, and these m

ay be a good 
source of teaching m

aterial.

4.9:  A
ID

S and E
thics

Eubios AID
S new

s

 U
N

AID
S:  http://w

w
w

.unaids.org/index.htm
l 

W
H

O
 health topics on H

IV:  
http://w

w
w

.w
ho.int/health_topics/hiv_infections/en/ 

[Japanese pages]

http://w
w

w
.hokenkai.or.jp/  

http://w
w

w
.jfap.or.jp/ (AID

S prevention inform
ation net-

w
ork)

http://w
w

w
.youtube.com

/w
atch?v=4ruLVp1ER

E0

http://w
w

w
.page.sannet.ne.jp/uchida/

http://w
w

w
.internetacadem

y.co.jp/~s1201102/  (Little Angel)

http://w
w

w
.w

endangdoc.com
/en/w

ord_edu/0909/13073_3
3.htm

l

4.10: E
thical Principles for M

edical R
esearch Involv-

ing H
um

an Subjects

U
N

ESCO
 International Bioethics Com

m
ittee, Ethical Consid-

erations R
egarding Access to Experim

ental Treatm
ent and Ex-

perim
entation on H

um
an Subjects (1996), H

arold Edgar and 
R

icardo Cruz-Coke (R
apporteurs)

<http://eubios.info/U
N

ESCO
/ibc1996.pdf>
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S
E

C
TIO

N
 5

R
eproduction

5.1:  Lifestyle and Fertility

M
acer, D

arryl (editor) ‘U
N

ESCO
/IU

BS/EU
BIO

S Living D
ic-

tionary of Bioethics’. http://eubios.info/biodict.htm
 

Pollard, Irina (2002). ‘Life, Love and Children: A Practical In-
troduction to Bioscience Ethics and Bioethics’. K

luw
er Aca-

dem
ic, Boston.

Pollard, Irina (1994). ‘A G
uide to R

eproduction Social Issues 
and H

um
an Concerns’. Cam

bridge U
niversity Press, Cam

-
bridge.

5.2:  A
ssisted R

eproduction

M
acer, D

arryl (editor) ‘U
N

ESCO
/IU

BS/EU
BIO

S Living D
ic-

tionary of Bioethics’. http://eubios.info/biodict.htm
 

Pollard, Irina (2002). ‘Life, Love and Children: A Practical In-
troduction to Bioscience Ethics and Bioethics’. K

luw
er Aca-

dem
ic, Boston.

Pollard, Irina (1994). ‘A G
uide to R

eproduction Social Issues 
and H

um
an Concerns’. Cam

bridge U
niversity Press, Cam

-
bridge. 

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport of the 
IBC on Pre-im

plantation G
enetic D

iagnosis and G
erm

-line In-
tervention (2003), H

ans G
aljaard (R

apporteur)

<http://w
w

w
.eubios.info/U

N
ESCO

/ibc2003ip.pdf>
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U
N

ESCO
 International Bioethics Com

m
ittee, The U

se of Em
-

bryonic Stem
 Cells in Therapeutic R

esearch (2001),  Alexan-
der M

cCall Sm
ith and M

ichel R
evel (R

apporteurs)

<http://w
w

w
.eubios.info/U

N
ESCO

/ibc2001sc.pdf>

Sections 5.1 and 5.2 have four specific aim
s:

1. To fully discuss the divide betw
een fertility and infertility.

2. To outline the influences of lifestyle, environm
ent and so-

cial developm
ent on personal em

pow
erm

ent and reproductive 
health.

3. To describe the assisted reproductive technologies.

4. To highlight m
ajor bioscience-bioethical concerns.

By the end of section 5.1 students should be able to describe:

a) Fertility health indicators

b) The relationship of lifestyle factors to fertility

c) M
ajor contributors to reproductive health across the course 

of the life cycle.

5.4:  C
hoosing Y

our C
hildren’s Sex and D

esigner C
hil-

dren

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport on H
u-

m
an G

ene Therapy (1994), M
r H

arold Edgar and M
r Thom

as 
Tursz (R

apporteurs)

<http://eubios.info/U
N

ESCO
/ibc1994.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport of the 
IBC on Pre-im

plantation G
enetic D

iagnosis and G
erm

-line In-
tervention (2003), H

ans G
aljaard (R

apporteur)

<http://w
w

w
.eubios.info/U

N
ESCO

/ibc2003ip.pdf>

5.5: Prenatal diagnosis of genetic disease 

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport on G
e-

netic Screening and Testing (1994), M
r D

avid Shapiro (R
ap-

porteur) 

<http://eubios.info/U
N

ESCO
/ibc1994gs.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, R

eport of the 
IBC on Pre-im

plantation G
enetic D

iagnosis and G
erm

-line In-
tervention (2003), H

ans G
aljaard (R

apporteur)

<http://w
w

w
.eubios.info/U

N
ESCO

/ibc2003ip.pdf>

U
N

ESCO
 International Bioethics Com

m
ittee, G

enetic Counsel-
ling (1995), M

ichel R
evel (R

apporteur) 

<http://w
w

w
.eubios.info/U

N
ESCO

/ibc1995gc.pdf>
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U
N

ESCO
 International Bioethics Com

m
ittee, R

eport of the 
IBC on Pre-im

plantation G
enetic D

iagnosis and G
erm

-line In-
tervention (2003), H

ans G
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Adopted by acclam
ation on 19 O

ctober 2005 by the 
33rd session of the G

eneral Conference of 
U

N
ESCO

. 

S
E

C
TIO

N
 8

U
niversal D

eclaration on Bioeth-
ics and H

um
an R

ights

The G
eneral Conference,

Conscious of the unique capacity of hum
an beings to reflect 

upon their ow
n existence and on their environm

ent, to per-
ceive injustice, to avoid danger, to assum

e responsibility, to 
seek cooperation and to exhibit the m

oral sense that gives ex-
pression to ethical principles,

R
eflecting on the rapid developm

ents in science and technol-
ogy, w

hich increasingly affect our understanding of life and 
life itself, resulting in a strong dem

and for a global response 
to the ethical im

plications of such developm
ents,

R
ecognizing that ethical issues raised by the rapid advances in 

science and their technological applications should be exam
-

ined w
ith due respect to the dignity of the hum

an person and 
universal respect for, and observance of, hum

an rights and 
fundam

ental freedom
s,

R
esolving that it is necessary and tim

ely for the international 
com

m
unity to state universal principles that w

ill provide a 
foundation for hum

anity’s response to the ever-increasing di-
lem

m
as and controversies that science and technology pre-

sent for hum
ankind and for the environm

ent,

R
ecalling the U

niversal D
eclaration of H

um
an R

ights of 10 D
e-

cem
ber 1948, the U

niversal D
eclaration on the H

um
an G

e-
nom

e and H
um

an R
ights adopted by the G

eneral Conference 
of U

N
ESCO

 on 11 N
ovem

ber 1997 and the International D
ecla-

ration on H
um

an G
enetic D

ata adopted by the G
eneral Confer-

ence of U
N

ESCO
 on 16 O

ctober 2003,
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N
oting the U

nited N
ations International Covenant on Eco-

nom
ic, Social and Cultural R

ights and the International Cove-
nant on Civil and Political R

ights of 16 D
ecem

ber 1966, the 
U

nited N
ations International Convention on the Elim

ination 
of All Form

s of R
acial D

iscrim
ination of 21 D

ecem
ber 1965, 

the U
nited N

ations Convention on the Elim
ination of All 

Form
s of D

iscrim
ination against W

om
en of 18 D

ecem
ber 

1979, the U
nited N

ations Convention on the R
ights of the 

Child of 20 N
ovem

ber 1989, the U
nited N

ations Convention 
on Biological D

iversity of 5 June 1992, the Standard R
ules on 

the Equalization of O
pportunities for Persons w

ith D
isabilities 

adopted by the G
eneral Assem

bly of the U
nited N

ations in 
1993, the U

N
ESCO

 R
ecom

m
endation on the Status of Scien-

tific R
esearchers of 20 N

ovem
ber 1974, the U

N
ESCO

 D
eclara-

tion on R
ace and R

acial Prejudice of 27 N
ovem

ber 1978, the 
U

N
ESCO

 D
eclaration on the R

esponsibilities of the Present 
G

enerations Tow
ards Future G

enerations of 12 N
ovem

ber 
1997, the U

N
ESCO

 U
niversal D

eclaration on Cultural D
iver-

sity of 2 N
ovem

ber 2001, the ILO
 Convention 169 concerning 

Indigenous and Tribal Peoples in Independent Countries of 27 
June 1989, the International Treaty on Plant G

enetic R
e-

sources for Food and Agriculture w
hich w

as adopted by the 
FAO

 Conference on 3 N
ovem

ber 2001 and entered into force 
on 29 June 2004, the Agreem

ent on Trade-R
elated Aspects of 

Intellectual Property R
ights (TR

IPS) annexed to the M
arra-

kech Agreem
ent establishing the W

orld Trade O
rganization, 

w
hich entered into force on 1 January 1995, the D

oha D
eclara-

tion on the TR
IPS Agreem

ent and Public H
ealth of 14 N

ovem
-

ber 
2001 

and 
other 

relevant 
international 

instrum
ents 

adopted by the U
nited N

ations and the specialized agencies of 
the U

nited N
ations system

, in particular the Food and Agricul-
ture O

rganization of the U
nited N

ations (FAO
) and the W

orld 
H

ealth O
rganization (W

H
O

),

Also noting international and regional instrum
ents in the field 

of bioethics, including the Convention for the Protection of 
H

um
an R

ights and D
ignity of the H

um
an Being w

ith regard to 
the Application of Biology and M

edicine: Convention on H
u-

m
an R

ights and Biom
edicine of the Council of Europe, w

hich 
w

as adopted in 1997 and entered into force in 1999, together 
w

ith its Additional Protocols, as w
ell as national legislation 

and regulations in the field of bioethics and the international 
and regional codes of conduct and guidelines and other texts 
in the field of bioethics, such as the D

eclaration of H
elsinki of 

the W
orld M

edical Association on Ethical Principles for M
edi-

cal R
esearch Involving H

um
an Subjects, adopted in 1964 and 

am
ended in 1975, 1983, 1989, 1996 and 2000 and the Interna-

tional Ethical G
uidelines for Biom

edical R
esearch Involving 

H
um

an Subjects of the Council for International O
rganiza-

tions of M
edical Sciences, adopted in 1982 and am

ended in 
1993 and 2002,

R
ecognizing that this D

eclaration is to be understood in a m
an-

ner consistent w
ith dom

estic and international law
 in confor-

m
ity w

ith hum
an rights law

,

R
ecalling the Constitution of U

N
ESCO

 adopted on 16 N
ovem

-
ber 1945,
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Considering U
N

ESCO
’s role in identifying universal principles 

based on shared ethical values to guide scientific and techno-
logical developm

ent and social transform
ation in order to 

identify em
erging challenges in science and technology taking 

into account the responsibility of the present generations to-
w

ards future generations, and that questions of bioethics, 
w

hich necessarily have an international dim
ension, should be 

treated as a w
hole, draw

ing on the principles already stated in 
the U

niversal D
eclaration on the H

um
an G

enom
e and H

um
an 

R
ights and the International D

eclaration on H
um

an G
enetic 

D
ata and taking account not only of the current scientific con-

text but also of future developm
ents,

Aw
are that hum

an beings are an integral part of the bio-
sphere, w

ith an im
portant role in protecting one another and 

other form
s of life, in particular anim

als,

R
ecognizing that, based on the freedom

 of science and re-
search, scientific and technological developm

ents have been, 
and can be, of great benefit to hum

ankind in increasing, inter 
alia, life expectancy and im

proving the quality of life, and em
-

phasizing that such developm
ents should alw

ays seek to pro-
m

ote the w
elfare of individuals, fam

ilies, groups or com
m

uni-
ties and hum

ankind as a w
hole in the recognition of the dig-

nity of the hum
an person and universal respect for, and obser-

vance of, hum
an rights and fundam

ental freedom
s,

R
ecognizing that health does not depend solely on scientific 

and technological research developm
ents but also on psycho-

social and cultural factors,

Also recognizing that decisions regarding ethical issues in 
m

edicine, life sciences and associated technologies m
ay have 

an im
pact on individuals, fam

ilies, groups or com
m

unities 
and hum

ankind as a w
hole,

Bearing in m
ind that cultural diversity, as a source of ex-

change, innovation and creativity, is necessary to hum
ankind 

and, in this sense, is the com
m

on heritage of hum
anity, but 

em
phasizing that it m

ay not be invoked at the expense of hu-
m

an rights and fundam
ental freedom

s,

Also bearing in m
ind that a person’s identity includes biologi-

cal, psychological, social, cultural and spiritual dim
ensions,

R
ecognizing that unethical scientific and technological con-

duct has had a particular im
pact on indigenous and local com

-
m

unities,

Convinced that m
oral sensitivity and ethical reflection should 

be an integral part of the process of scientific and technologi-
cal developm

ents and that bioethics should play a predom
i-

nant role in the choices that need to be m
ade concerning is-

sues arising from
 such developm

ents,

Considering the desirability of developing new
 approaches to 

social responsibility to ensure that progress in science and 
technology contributes to justice, equity and to the interest of 
hum

anity,
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R
ecognizing that an im

portant w
ay to evaluate social realities 

and achieve equity is to pay attention to the position of 
w

om
en,

Stressing the need to reinforce international cooperation in 
the field of bioethics, taking into account, in particular, the 
special needs of developing countries, indigenous com

m
uni-

ties and vulnerable populations,

Considering 
that 

all 
hum

an 
beings, 

w
ithout 

distinction, 
should benefit from

 the sam
e high ethical standards in m

edi-
cine and life science research,

Proclaim
s the principles that follow

 and adopts the present 
D

eclaration. G
eneral provisions

Article 1 – Scope

1. This D
eclaration addresses ethical issues related to m

edi-
cine, life sciences and associated technologies as applied to hu-
m

an beings, taking into account their social, legal and environ-
m

ental dim
ensions.

2. This D
eclaration is addressed to States. As appropriate and 

relevant, it also provides guidance to decisions or practices of 
individuals, groups, com

m
unities, institutions and corpora-

tions, public and private.

Article 2 – Aim
s

The aim
s of this D

eclaration are:

(a)  to provide a universal fram
ew

ork of principles and proce-
dures to guide States in the form

ulation of their legislation, 
policies or other instrum

ents in the field of bioethics; 

(b)  to guide the actions of individuals, groups, com
m

unities, 
institutions and corporations, public and private; 

(c) to prom
ote respect for hum

an dignity and protect hum
an 

rights, by ensuring respect for the life of hum
an beings, and 

fundam
ental freedom

s, consistent w
ith international hum

an 
rights law

;

(d)  to recognize the im
portance of freedom

 of scientific re-
search and the benefits derived from

 scientific and technologi-
cal developm

ents, w
hile stressing the need for such research 

and developm
ents to occur w

ithin the fram
ew

ork of ethical 
principles set out in this D

eclaration and to respect hum
an dig-

nity, hum
an rights and fundam

ental freedom
s; 

(e)  to foster m
ultidisciplinary and pluralistic dialogue about 

bioethical issues betw
een all stakeholders and w

ithin society 
as a w

hole; 

(f)  to prom
ote equitable access to m

edical, scientific and tech-
nological developm

ents as w
ell as the greatest possible flow

 
and the rapid sharing of know

ledge concerning those develop-
m

ents and the sharing of benefits, w
ith particular attention to 

the needs of developing countries; 

(g)  to safeguard and prom
ote the interests of the present and 

future generations; 
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(h) to underline the im
portance of biodiversity and its conser-

vation 
as 

a 
com

m
on 

con
cern 

of 
h

u
m

an
kin

d
.  

P
r

in
c

ip
le

s  
W

ithin the scope of this D
eclaration, in decisions or prac-

tices taken or carried out by those to w
hom

 it is addressed, 
the follow

ing principles are to be respected. 

Article 3 – H
um

an dignity and hum
an rights 

1. 
H

um
an dignity, hum

an rights and fundam
ental free-

dom
s are to be fully respected. 

2. 
The interests and w

elfare of the individual should have 
priority over the sole interest of science or society.

Article 4 – Benefit and harm

In applying and advancing scientific know
ledge, m

edical prac-
tice and associated technologies, direct and indirect benefits 
to patients, research participants and other affected individu-
als should be m

axim
ized and any possible harm

 to such indi-
viduals should be m

inim
ized.

Article 5 – Autonom
y and individual responsibility

The autonom
y of persons to m

ake decisions, w
hile taking re-

sponsibility for those decisions and respecting the autonom
y 

of others, is to be respected. For persons w
ho are not capable 

of exercising autonom
y, special m

easures are to be taken to 
protect their rights and interests.

Article 6 – Consent

1. Any preventive, diagnostic and therapeutic m
edical interven-

tion is only to be carried out w
ith the prior, free and inform

ed 
consent of the person concerned, based on adequate inform

a-
tion. The consent should, w

here appropriate, be express and 
m

ay be w
ithdraw

n by the person concerned at any tim
e and 

for any reason w
ithout disadvantage or prejudice.
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2. Scientific research should only be carried out w
ith the prior, 

free, express and inform
ed consent of the person concerned. 

The inform
ation should be adequate, provided in a com

pre-
hensible form

 and should include m
odalities for w

ithdraw
al of 

consent. Consent m
ay be w

ithdraw
n by the person concerned 

at any tim
e and for any reason w

ithout any disadvantage or 
prejudice. Exceptions to this principle should be m

ade only in 
accordance w

ith ethical and legal standards adopted by States, 
consistent w

ith the principles and provisions set out in this 
D

eclaration, in particular in Article 27, and international hu-
m

an rights law
.

3. In appropriate cases of research carried out on a group of 
persons or a com

m
unity, additional agreem

ent of the legal rep-
resentatives of the group or com

m
unity concerned m

ay be 
sought. In no case should a collective com

m
unity agreem

ent 
or the consent of a com

m
unity leader or other authority substi-

tute for an individual’s inform
ed consent.

Article 7 – Persons w
ithout the capacity to consent

In accordance w
ith dom

estic law
, special protection is to be 

given to persons w
ho do not have the capacity to consent:

 
. 

(a)  authorization for research and m
edical practice 

should be obtained in accordance w
ith the best interest of the 

person concerned and in accordance w
ith dom

estic law
. H

ow
-

ever, the person concerned should be involved to the greatest 
extent possible in the decision-m

aking process of consent, as 
w

ell as that of w
ithdraw

ing consent; 

 
. 

(b)  research should only be carried out for his or 
her direct health benefit, subject to the authorization and the 
protective conditions prescribed by law

, and if there is no re-
search alternative of com

parable effectiveness w
ith research 

participants able to consent. R
esearch w

hich does not have po-
tential direct health benefit should only be undertaken by w

ay 
of exception, w

ith the utm
ost restraint, exposing the person 

only to a m
inim

al risk and m
inim

al burden and if the research 
is expected to contribute to the health benefit of other persons 
in the sam

e category, subject to the conditions prescribed by 
law

 and com
patible w

ith the protection of the individual’s hu-
m

an rights. R
efusal of such persons to take part in research 

sh
o

u
ld 

b
e 

re
sp

e
c

te
d

.  
Article 8 – R

espect for hum
an vulnerability and personal in-

tegrity 

In applying and advancing scientific know
ledge, m

edical prac-
tice and associated technologies, hum

an vulnerability should 
be taken into account. Individuals and groups of special vul-
nerability should be protected and the personal integrity of 
such individuals respected.

Article 9 – Privacy and confidentiality

The privacy of the persons concerned and the confidentiality 
of their personal inform

ation should be respected. To the 
greatest extent possible, such inform

ation should not be used 
or disclosed for purposes other than those for w

hich it w
as col-

lected or consented to, consistent w
ith international law

, in 
particular international hum

an rights law
.
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Article 10 – Equality, justice and equity

The fundam
ental equality of all hum

an beings in dignity and 
rights is to be respected so that they are treated justly and eq-
uitably.

Article 11 – N
on-discrim

ination and non-stigm
atization

N
o individual or group should be discrim

inated against or stig-
m

atized on any grounds, in violation of hum
an dignity, hu-

m
an rights and fundam

ental freedom
s.

Article 12 – R
espect for cultural diversity and pluralism

The im
portance of cultural diversity and pluralism

 should be 
given due regard. H

ow
ever, such considerations are not to be 

invoked to infringe upon hum
an dignity, hum

an rights and 
fundam

ental freedom
s, nor upon the principles set out in this 

D
eclaration, nor to lim

it their scope.

Article 13 – Solidarity and cooperation

Solidarity am
ong hum

an beings and international cooperation 
tow

ards that end are to be encouraged.

Article 14 – Social responsibility and health

1. The prom
otion of health and social developm

ent for their 
people is a central purpose of governm

ents that all sectors of 
society share.

2. Taking into account that the enjoym
ent of the highest attain-

able standard of health is one of the fundam
ental rights of 

every hum
an being w

ithout distinction of race, religion, politi-
cal belief, econom

ic or social condition, progress in science 
and technology should advance:

(a)  access to quality health care and essential m
edicines, espe-

cially for the health of w
om

en and children, because health is 
essential to life itself and m

ust be considered to be a social 
and hum

an good; 

(b)  access to adequate nutrition and w
ater; 

(c)  im
provem

ent of living conditions and the environm
ent; 

(d)  elim
ination of the m

arginalization and the exclusion of 
persons on the basis of any grounds; 

(e) 
red

u
ctio

n 
o

f 
p

o
verty 

a
n

d 
illitera

cy.  
Article 15 – Sharing of benefits 

1. Benefits resulting from
 any scientific research and its appli-

cations should be shared w
ith society as a w

hole and w
ithin 

the international com
m

unity, in particular w
ith developing 

countries.

In giving effect to this principle, benefits m
ay take any of the 

follow
ing form

s:

(a) special and sustainable assistance to, and acknow
ledge-

m
ent of, the persons and groups that have taken part in the re-

search;

(b) access to quality health care;
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(c) provision of new
 diagnostic and therapeutic m

odalities or 
products stem

m
ing from

 research;

(d
) 

su
p

p
o

rt 
fo

r 
h

ea
lth 

services; 
(e) 

access 
to 

scientific 
and 

technological 
know

ledge; 
(f) 

capacity-building 
facilities 

for 
research 

purposes; 
(g) other form

s of benefit consistent w
ith the principles set 

out in this D
eclaration.

2.Benefits should not constitute im
proper inducem

ents to par-
ticipate in research. 

Article 16 – Protecting future generations

The im
pact of life sciences on future generations, including on 

their genetic constitution, should be given due regard.

Article 17 – Protection of the environm
ent, the biosphere and 

biodiversity

D
ue regard is to be given to the interconnection betw

een hu-
m

an beings and other form
s of life, to the im

portance of appro-
priate access and utilization of biological and genetic re-
sources, to respect for traditional know

ledge and to the role of 
hum

an beings in the protection of the environm
ent, the bio-

sphere and biodiversity.

A
pplication of the principles

Article 18 – D
ecision-m

aking and addressing bioethical issues

1. Professionalism
, honesty, integrity and transparency in 

decision-m
aking should be prom

oted, in particular declara-
tions of all conflicts of interest and appropriate sharing of 
know

ledge. Every endeavour should be m
ade to use the best 

available scientific know
ledge and m

ethodology in addressing 
and periodically review

ing bioethical issues.

2. Persons and professionals concerned and society as a w
hole 

should be engaged in dialogue on a regular basis.

3. O
pportunities for inform

ed pluralistic public debate, seek-
ing the expression of all relevant opinions, should be pro-
m

oted.

Article 19 – Ethics com
m

ittees

Independent, m
ultidisciplinary and pluralist ethics com

m
it-

tees should be established, prom
oted and supported at the ap-

propriate level in order to:

(a)  assess the relevant ethical, legal, scientific and social is-
sues related to research projects involving hum

an beings; 

(b)  provide advice on ethical problem
s in clinical settings; 

(c)  assess scientific and technological developm
ents, form

u-
late recom

m
endations and contribute to the preparation of 

guidelines on issues w
ithin the scope of this D

eclaration; 

(d) foster debate, education and public aw
areness of, and en-

gagem
ent in, bioethics. 
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Article 20 – R
isk assessm

ent and m
anagem

ent 

Appropriate assessm
ent and adequate m

anagem
ent of risk re-

lated to m
edicine, life sciences and associated technologies 

should be prom
oted.

Article 21 – Transnational practices

1. States, public and private institutions, and professionals as-
sociated w

ith transnational activities should endeavour to en-
sure that any activity w

ithin the scope of this D
eclaration, un-

dertaken, funded or otherw
ise pursued in w

hole or in part in 
different States, is consistent w

ith the principles set out in this 
D

eclaration.

2. W
hen research is undertaken or otherw

ise pursued in one 
or m

ore States (the host State(s)) and funded by a source in 
another State, such research should be the object of an appro-
priate level of ethical review

 in the host State(s) and the State 
in w

hich the funder is located. This review
 should be based on 

ethical and legal standards that are consistent w
ith the princi-

ples set out in this D
eclaration.

3. Transnational health research should be responsive to the 
needs of host countries, and the im

portance of research con-
tributing to the alleviation of urgent global health problem

s 
should be recognized.

4. W
hen negotiating a research agreem

ent, term
s for collabo-

ration and agreem
ent on the benefits of research should be es-

tablished w
ith equal participation by those party to the nego-

tiation.

5. States should take appropriate m
easures, both at the na-

tional and international levels, to com
bat bioterrorism

 and il-
licit traffic in organs, tissues, sam

ples, genetic resources and 
genetic- related m

aterials.

Prom
otion of the D

eclaration

Article 22 – R
ole of States

1. States should take all appropriate m
easures, w

hether of a 
legislative, adm

inistrative or other character, to give effect to 
the principles set out in this D

eclaration in accordance w
ith 

international hum
an rights law

. Such m
easures should be sup-

ported by action in the spheres of education, training and pub-
lic inform

ation.

2. States should encourage the establishm
ent of independent, 

m
ultidisciplinary and pluralist ethics com

m
ittees, as set out in 

Article 19.

Article 23 – Bioethics education, training and inform
ation

1. In order to prom
ote the principles set out in this D

eclara-
tion and to achieve a better understanding of the ethical im

pli-
cations of scientific and technological developm

ents, in par-
ticular for young people, States should endeavour to foster bio-
ethics education and training at all levels as w

ell as to encour-
age inform

ation and know
ledge dissem

ination program
m

es 
about bioethics.
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2. States should encourage the participation of international 
and regional intergovernm

ental organizations and interna-
tional, regional and national non-governm

ental organizations 
in this endeavour.

Article 24 – International cooperation

1. States should foster international dissem
ination of scientific 

inform
ation and encourage the free flow

 and sharing of scien-
tific and technological know

ledge.

2. W
ithin the fram

ew
ork of international cooperation, States 

should prom
ote cultural and scientific cooperation and enter 

into bilateral and m
ultilateral agreem

ents enabling develop-
ing countries to build up their capacity to participate in gener-
ating and sharing scientific know

ledge, the related know
-how

 
and the benefits thereof.

3. States should respect and prom
ote solidarity betw

een and 
am

ong States, as w
ell as individuals, fam

ilies, groups and com
-

m
unities, w

ith special regard for those rendered vulnerable by 
disease or disability or other personal, societal or environ-
m

ental conditions and those w
ith the m

ost lim
ited resources.

Article 25 – Follow
-up action by U

N
ESCO

1. U
N

ESCO
 shall prom

ote and dissem
inate the principles set 

out in this D
eclaration. In doing so, U

N
ESCO

 should seek the 
help and assistance of the Intergovernm

ental Bioethics Com
-

m
ittee (IG

BC) and the International Bioethics Com
m

ittee 
(IBC).

2. U
N

ESCO
 shall reaffirm

 its com
m

itm
ent to dealing w

ith bio-
ethics and to prom

oting collaboration betw
een IG

BC and IBC.

Final provisions

Article 26 – Interrelation and com
plem

entarity of the princi-
ples

This D
eclaration is to be understood as a w

hole and the princi-
ples are to be understood as com

plem
entary and interrelated. 

Each principle is to be considered in the context of the other 
principles, as appropriate and relevant in the circum

stances.

Article 27 – Lim
itations on the application of the principles

If the application of the principles of this D
eclaration is to be 

lim
ited, it should be by law

, including law
s in the interests of 

public safety, for the investigation, detection and prosecution 
of crim

inal offences, for the protection of public health or for 
the protection of the rights and freedom

s of others. Any such 
law

 needs to be consistent w
ith international hum

an rights 
law

.

Article 28 – D
enial of acts contrary to hum

an rights, funda-
m

ental freedom
s and hum

an dignity

N
othing in this D

eclaration m
ay be interpreted as im

plying 
for any State, group or person any claim

 to engage in any activ-
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ity or to perform
 any act contrary to hum

an rights, fundam
en-

tal freedom
s and hum

an dignity.
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