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the co n tr i b ution of science to sus tai n a ble dev elopment. The Se r i es highlights th e

fun d am e n tal role science has pl ay ed and will pl ay in finding sol utions to the chal-

l e n g es of sus tai n a ble dev elopment. It exam i n es expe r i e n ces since UN CED an d

l ooks tow ards the future. It provi d es up-to - d ate know l edge, exam i n es les s o n s

l ear n ed, succes s es achiev ed, and diffi cu l ti es enco un te red; while also outl i n i n g

future res earch agendas and actions to enhan ce problem sol ving and good pra c-

ti ces in sus tai n a ble dev elopment. The Se r i es was made po s s i ble due to a gene-
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ICSU 

The Inte r n ational Co uncil for Sc i e n ce (ICSU) is a non- gov e r n m e n tal org an i-

s ation re p res e n ting the inte r n ational science co m m un i ty. The membe rsh i p

i n c l u d es bo th national science aca d e m i es (98 membe rs) and inte r n ati o n a l

s c i e n ti fic unions (26 membe rs). The co m b i n ed expe r tise from th ese two gro u p s

of scienti fic org an i s ations provi d es a wide spec tr um of scienti fic expe r ti s e

e n a bling ICSU to address major inte r n ational, inte rd i s c i pl i n ary issues, bey o n d

the sco pe of the indivi dual org an i s ations. ICSU  builds upon this scienti fic expe r-

tise in a num ber of ways. It initi ates, des i gns and co - o rd i n ates major inte r n ati o-

nal, inte rd i s c i pl i n ary res earch program m es, par ti cu l arly in the areas of globa l

e nvi ro n m e n tal change. It also es ta bl i sh es pol i cy and advi s o ry co m m i ttees to

a d d ress impo r tant matte rs of common co n cern to scienti s t s, such as edu cati o n

and ca pa c i ty building in science, access to data, or science in dev eloping co un-

tr i es. ICSU acts as a focus for the exc h ange of ideas, co m m un i cation of scienti-

fic info r m ation and dev elopment of scienti fic stan d ards and netw o r ks. Beca us e

I C SU is in co n tact with hun d reds of th o us ands of scientists worldwide, it is ofte n

ca l l ed upon to re p resent the world scienti fic co m m un i ty. 



Series on Science for Sustainable Development No. 1

Report of the Scientific 
and Technological Community
to the World Summit 
on Sustainable Development
(WSSD)

Dialogue Paper to the Second 
P re p a r a t o ry Committee for the WSSD
28 January to 8 Febru a ry, 2002

Prepared by the International Council for Science (ICSU) 

and the World Fe d e ration of Engineering Org an i zations (WFEO) 

as organizing partners of the Scientific and Technological 

Community in collaboration with the International Academy 

Panel (IAP), the International Social Science Council (ISSC), 

and the Third World Academy of Science (TWAS).



The reports in this series have been put together 

by groups of scientists on behalf of the various

sponsoring bodies. While every effort has been

made to make them as authoritative as possible,

the reports do not formally represent the views 

of either the sponsoring organisations nor, where

applicable, the individual members affiliated to

those organisations.

Suggested Citation:

International Council for Science. 2002. ICSU

Series on Science for Sustainable Development:

Report of the Scientific and Technologial

Community to the World Summit on Sustainable

Development (WSSD) No. 1, 20 pp.

© ICSU 2002

ISSN 1683-3686

Cover Images:

Each of the photographs on the cover represents

one of the three pillars of sustainable

development. (from left to right):

• Environment: © CNRS Photothèque / P. Dollfuss 

View of Lake Yamdrok, a field of Mustard crops 

in southern Tibet.

• Social: © IRD / E. Katz  

Mixtec woman washing coffee grains, Oaxaca,

Mexico.

• Economic: © IRD / E. Deliry-Antheaume

View of the Newton, Johannesburg, Gauteng

Province, South Africa.

Graphics and layout:

Atelier Marc Rosenstiehl, France

Printed by Stipa

Printed on recycled paper



R E P O RT O F T H E S C I E N T I F I C A N D T E C H N O L O G I C A L C O M M U N I T Y T O T H E W S S D 3

Preface

ICSU, along with the World Federation of Engineering

Organisations (WFEO), was invited by the United Nation’s

Commission on Sustainable Development to represent the

Sc i e n ti fic and Te c h n ol og i cal Co m m un i ty during the pre-

parato ry process of the World Summit on Sus tai n a bl e

D evelopment (WSSD) to be held in Joh an n esb urg, So uth

Africa 26 August – 4 September 2002. 

The Sc i e n ti fic and Te c h n ol og i cal Co m m un i ty ’s fi rst maj o r

res po n s i b i l i ty was to write the fol l owing pa per for the Mu l ti -

s ta ke h older Dialogue Se gment of the Se cond Pre parato ry

Co m m i ttee. This pa per was to examine the role of science

and te c h n ol ogy in sus tai n a ble development since the Un i te d

Nations Co n fe re n ce on Env i ronment and Development held

in 1992 and identi fy prioriti es for impl e m e n tation by th e

Sc i e n ti fic and Te c h n ol og i cal Co m m un i ty.

With the aim of involving a wide representation of the

Scientific and Technological Community, ICSU created a

“ Co n s u l tative Group for the Sc i e n ti fic and Te c h n ol og i ca l

Community.” This Consultative Group consists of the Inter-

A ca d e my Panel (IAP), the Inte r n ational Social Sc i e n ce

Co uncil (ISSC), the Third World Aca d e my of Sc i e n ces

(TWAS), and WFEO. ICSU also invited all ICSU members to

nominate focal points to assist in the WSSD process.

D r. Lar ry Koh l e r, ICSU ’s prev i o us Exe cutive Dire c to r,

played a leading role in the complex task of preparing this

re port. In addition, Katie Ham i l ton and Michael San i o

were instrumental in preparing the numerous drafts of the

report. ICSU wishes to express its sincere thanks to all those

who contributed to the preparation of this report.

I C SU is co m m i tted to co n ti n uing its leadership in pro-

m o ting the impo r tant future co n tr i b utions of science fo r

sustainable development.

Professor THOMAS ROSSWALL

Executive Director

ICSU
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Executive Summary

One of the major lessons learned since the 1992 Un i te d

Nations Co n fe re n ce on Env i ronment and Deve l o m e n t

(UNCED) is that the transition towards sustainable develop-

ment is inco n ce iva ble with o ut science, engineering an d

technology. This is why promoting the goals of sustainability,

addressing immediate human and social needs while preser-

ving the ear th ’s fragile life support sys te m s, has emerged as

an incre asing priority for the inte r n ational Sc i e n ti fic an d

Technological (S&T) Community.1

Progress has been made towards meeting the challenges

posed by sus tai n a b i l i ty but more needs to be done. Fa c to rs

related to sustainability, such as global warming, biodiversity

loss, population growth, consumption patterns and megacity

expansion, pose problems, which have outstripped the capa-

c i ti es of the scienti fic and te c h n ol og i cal co m m un i ty an d

s oc i e ty to fo rge effe c tive and co m p re h e n s ive res po n s es. At

the same time, the rapid pa ce of economic globa l i zati o n

along with the explosion in info r m ation te c h n ol og i es, have

radically altered the research environment in which scientists

and engineers operate. The scientific and technological com-

munity and society is committed to devising a new set of stra-

te g i es to meet the challenges th at lie ahead. Building on

Chapter 31 of Agenda 212, the S&T Community proposes that

these strategies be based on the following principles:

A New Contract – Addressing social equity, poverty reduc-

tion and other societal needs must be integral to scientific,

engineering and technological endeavors. 

The S&T Co m m un i ty has enormous po te n tial to co n tr i b ute to

s us tai n a ble development. In order to effe c tively uti l i ze this po te n-

tial, the S&T Co m m un i ty must incre asingly direct its res e arc h

a g e n d as towards issues th at address basic hum an and soc i e ta l

needs. As stated at the Un i ted Nations Edu cational, Sc i e n ti fi c

and Cu l tural Org an i s ation (UN ESCO ) / I C SU World Co n fe re n ce

on Sc i e n ce in 1999, the scienti fic co m m un i ty must be co n s tan tl y

aware of and ta ke res po n s i b i l i ty for the po te n tial impacts th at

res e arch may have on soc i e ty. In turn, soc i e ty has a res po n s i b i l i ty

to provide adequate fun d i n g, up-to - d ate res e arch fa c i l i ti es, an d

a p p ro p r i ate career str u c tures, as well as oppo r tun i ti es to info r m

and par ti c i pate in the decision making process. Such an effo r t

re q ui res a new co n tract be tween science and soc i e ty in wh i c h

e th i cal dimensions pl ay a ce n tral and guiding rol e .

Reorient and Inv est – Sc i e n ce and engineering must giv e

higher priority to identifying solutions for pressing environ-

mental and developmental challenges with enhanced sup-

port by society and government. 

Economists have consistently reported that investments in

s c i e n ce and te c h n ol ogy are among the highest yielding

investments that a nation can make. Yet investments in S &T

have in many ways been inadequate, especially in developing

co un tr i es, wh e re funding for res e arch and development is

often less than 0.5 percent of annual GDP. In order to address

e x i s ting and future social and env i ro n m e n tal challenges,

n ations must not only substan tially incre ase their inves t-

ments in science and technology but also come to view such

efforts as fundamental aspects of their overall economic and

social development strategies. Investment in S&T must focus

1 . The Inte r n ational Co uncil for Sc i e n ce (ICSU) and the World Fe d e ration of

Engineering Organisations (WFEO), as “co-organising partners” for the Scienti-

fic and Technological Community (Chapter 31 of Agenda 21) in the preparatory

p rocess for WSSD pre pared this re port in col l a bo ration with the Third Wo r l d

Academy of Sciences (TWAS), the Inter-Academy Panel (IAP) and the Internatio-

nal Social Science Council (ISSC). All five organisations consulted their member-

ship to reflect a wide range of views and ideas from those practising the natural,

s ocial, and engineering sciences wo r l dwide. The re port does not re p res e n t,

however, an official position or statement of these organisations.  Moreover, pre-

paration of the report has been coordinated with UNESCO, which acts as task

m anager for chapter 35 (science for sus tai n a ble development). All five non-

governmental organisations will continue to cooperate to ensure the active par-

ticipation of the Major Group “Scientific and Technological Community” in the

WSSD process tog e ther with other scienti fic, engineering and te c h n ol og i ca l

organisations and individual scientists and engineers from all parts of the world.  

2. Report of the United Nations Conference on Environment and Development,

Rio de Janeiro, 3-14 June 1992, Vol. 1, resolution 1, annex 2.



increasingly on activities that cut across disciplines, the diver-

s i ty of geogra ph i cal regions and cu l tures, and examine th e

intricate relationship between nature and society. 

Build and Maintain – Scientific and technological capacity,

as an el a bo ration of know l edge and new tool s, must be

built up and maintained in all countries, but especially in

co un tr i es th at cur re n tly lack a minimum, criti cal mass of

S&T capacity. 

It is not po s s i ble for science and te c h n ol ogy to effe c tive l y

co n tr i b ute to sus tai n a ble development if co un tr i es do not have

basic scienti fic ca pa c i ty. The sus tained and enduring inves t-

ments th at No r thern co un tr i es have made in building their edu-

cational and science and te c h n ol og i cal ca pa c i ty largely expl ai n

their economic success. Ex pe r i e n ces in Ch i n a, Brazil, India, Si n-

g a po re and the Re p u blic of Ko rea over the past deca d es indicate

th at a nati o n ’s willingn ess to sys te m ati cally invest in science an d

te c h n ol ogy can yield substan tial dividends. However nati o n a l

investment needs to be accompanied by responsible and

mutually beneficial international partnerships. Experience

sh ows th at inte r n ational scienti fic coo pe ration th rough effo r t s

such as the creation of institutional networks, scientific

e xc h an g es and mob i l i ty, and the es ta bl i shment of scienti fic ce n-

te rs of exce l l e n ce among nations with weak scienti fic infras tr u c-

tures, are excellent strate g i es for building scienti fic ca pa c i ti es. At

the same time coo rd i n ated meas ures must be ta ken to co un te r

the negative effects of ‘brain drain’ upon co un tr i es th at are wo r-

king to develop their own scientists and scienti fic ca pa b i l i ti es .

Sc i e n ce for sus tai n a ble development must be global in its re a c h ,

yet local and regional in its impl e m e n tation. The res po n s i b i l i ty fo r

b uilding and mai n taining this ca pa c i ty lies squarely on the sh o u l-

d e rs of national governments but re q ui res sign i fi can tly enhan-

ced col l a bo ration and par tn e rships with the global deve l o p-

ment as s i s tan ce co m m un i ty and the S&T Co m m un i ty.  

I n n ov ate and Sus tain – Dev elopment and sh aring of new

and existing technologies must be encouraged and direc-

ted towards sustainable production and consumption p at-

terns with due emph asis on local, cu l turally appro p r i ate

and low-cost technologies. 

Sc i e n ce for sus tai n a ble development will fall short of its

ultimate societal goals unless it is directly linked to innovation

to achieve more sus tai n a ble produ c tion and co n s um p ti o n

patterns. This re q ui res gre ater inves tments in cutting edge

te c h n ol og i es th at will re du ce energy and natural res o urce

re q ui rements in bo th produ c tion and co n s um p tion pro-

cesses. It will also require greater recognition of the value of

indigenous knowledge, as well as the need to adapt existing

te c h n ol og i es to meet local re q ui rements. The social an d

be h av i o ral sciences provide new insights and gui d an ce to

help fa c i l i tate the tran s i tion to more sus tai n a ble co n s um p-

tion patterns, especially in developed countries. Success will

depend largely on the ability to forge new trusting relation-

ships between the public and private sectors when devising

policies and programs that link science and technology. 

Engage and Inv olve – Res po n s i ble engagement of th e

s c i e n ti fic and tec h n ol og i cal co m m un i ty in the dec i s i o n -

making process is indispe n s a ble for effec tive gov e r n an ce

aimed at sustainable development. 

The S&T Co m m un i ty has a res po n s i b i l i ty to inform an d

participate in decision-making processes in order to increase

the impact of science in policy discussions and decisions. In

an international arena increasingly defined by knowledge, in

a global economy depending more and more on S&T for its

s u cces s, and in a world challenged by env i ro n m e n tal an d

social problems that spill across political and cultural boun-

d ar i es, scientists and engineers have an obl i g ation to

be come more invol ved in sus tai n a ble development pol i cy

i s s u es and proces s es. The products of scienti fic endeavo rs,

such as integrated assessments, should be designed and dis-

seminated in such a way as to contribute directly to decision-

making processes. At the same time, it must be openly reco-

gn i zed and acce p ted th at the accum u l ation of scienti fi c

k n owledge is an ite rative process; S&T cannot have all th e

answers and uncertainty and risk are often inherent in the use

of scientific knowledge. Moreover, the S&T Community has a

major role to play especially through its representative aca-

d e m i es and professional org an i zations in pro m o ting th e

public understanding of science, science education and lite-

racy at all levels. 
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This pa per rev i ews progress achieved and identi fi es priori-

ti es for impl e m e n tation by the Sc i e n ti fic and Te c h n ol og i ca l

( S&T) Co m m un i ty re l ated to Agenda 21, Ch a p ter 31: “Sc i e n ti-

fic and Te c h n ol og i cal Co m m un i ty”. The role of science an d

engineering is also addressed in other chapte rs of Agenda 21,

in par ti cu l ar Ch a p ter 34 (tran s fer of env i ro n m e n tally soun d

te c h n ol ogy) and Ch a p ter 35 (science). Mo re ove r, impl e m e n ta-

tion of the diffe rent secto ral and cross- secto ral chapte rs (e.g .

freshwater and health) of Agenda 21 must be based on soun d

k n owl e d g e3 and the introdu c tion of env i ro n m e n tally soun d

te c h n ol ogy. This re po r t, howeve r, focus es on the two priority

i s s u es in Ch a p te r 31: improving co m m un i cation and co - o pe-

ration among the S&T Co m m un i ty, decision-make rs and th e

p u blic, as well as pro m o ting cod es of pra c ti ce and gui d e l i n es .

These themes raise many challenges for the S&T Commu-

nity. Our responses over the past decade have been proactive

and sign i fi cant in many are as, generating new initi atives,

p rogram s, and insti tutions re l ated to sus tai n a ble deve l o p-

ment. Howeve r, as a co m m un i ty str iving for incre ased inte-

gration, tran s pare n cy and par tn e rships — we re cogn i ze we

have just begun the journey — and our actions to date have

been clearly inadequate and too fra gm e n ted to effe c tive l y

meet the challenges. Sc i e n ce, engineering and te c h n ol ogy4

are instrumental to advancing human civilization and impro-

ving the quality of life. The improper and insufficient applica-

tion of knowledge has also led to growing threats to the ear-

th’s life support systems and has not enabled us to meet the

basic needs of much of the world’s population.

Ten ye ars after Rio, it is diffi cult to re port on progress on Ch a p-

ter 31 with o ut serious re fl e c tion on the major events and chal-

l e n g es th at have occur red during this pe r i od. Two major tran s-

fo r m ations are evident in our world. On the one han d, maj o r

g l obal and regional chan g es in climate and the “health” of th e

b i o s ph e re have had serious impl i cations for the sus tai n a b i l i ty of

e co sys tems and live l i h ood s, and on the oth e r, the simultan e o us

m ar ke t - d r iven proces s es of globa l i zation of pe o ple, ideas an d

g oods have opened up bo th new challenges and oppo r tun i ti es. 

Pro m o ting the goals of a tran s i tion to sus tai n a b i l i ty, th at is,

m e e ting hum an needs while pres e rving the life support sys te m s

of the ear th, has be come a major challenge for the S&T Co m-

m un i ty. A sign i fi cant res ponse to this challenge has emerg e d

from var i o us global and regional program m es of env i ro n m e n-

tal res e arch, as s essments and ca pa c i ty building mainly spo n s o-

red by the inte r n ational org an i s ations th at make up the S&T

Co m m un i ty, including the wo r l d ’s scienti fic aca d e m i es an d

p rofessional bod i es and independent netwo r ks of schol ars,

s c i e n tists and engineers. This has been suppo r ted by re l evan t

UN sys tem org an i s ations and by an informal network of nati o-

nal res e arch funding agencies, called the Inte r n ational Gro u p

of Funding Agencies for Global Ch ange Res e arch (IGFA ) .

Decision make rs at all levels need ti m e l y, re l i a ble access to

the knowledge generated by science and engineering to intro-

du ce rational pol i c i es th at re flect a be tter un d e rs tanding of

co m plex te c h n i cal, economic, social, cu l tural and eth i ca l

i s s u es co n cerning the soc i e ty, the ear th, and its env i ro n m e n t .

The impo r tant role pl ayed by scientists and engineers in info r-

ming and advising pol i cy proces s es is expanding ra p i dl y, an d

will co n tinue to be an impo r tant part of global env i ro n m e n ta l

g ove r n an ce but it is also incre asingly extending its purv i ew to

the broader issue of gove r n an ce of sus tai n a ble deve l o p m e n t .

Indeed the UN Millennium Re po r t5 re commends as a priority

for the 21s t Ce n tury the need for more accurate scienti fic data.
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Introduction

3. The World Conference of Science concluded that developing countries should

not only be helped with the tran s fer of te c h n ol ogy but also tran s fer of know-

ledge. (Conference on Science and Technology for Development, 1979).

4. Science, which includes the natural and social sciences, comprises a multi-dis-

ciplinary body of knowledge about nature and society gained through observa-

tion and experimentation. While its primary functions are descriptive and expla-

natory, science also affords guidance on normative goals such as improvements

in the human condition, promotion of civil rights, and wiser ways of living. Engi-

neering involves the practical applications of this knowledge and of empirical

e x pe r i e n ces to cre ate str u c tures, fa c i l i ti es, proces s es, and products. Those pro-

cesses and products that have become established by acceptance of society and

its marketplace are commonly classified as Technology. 



The role of science and engineering in the current policy

making process at national and global levels re g arding th e

th ree pillars of sus tai n a ble development – social, eco n o m i c

and ecol og i cal – is insufficient. The env i ro n m e n tal science

s u p po r ting the ecol og i cal pillar is ra p i dly evolving and th e

most visible. Cur rent res e arch has ra p i dly advan ced th e

understanding of development and poverty alleviation that is

focused on the economic and social pillars. While progres s

h as been ste a dy in the economic are a, the scienti fic un d e r-

pinning of the social pillar is less deve l o ped and re q ui res

increasing attention, including follow-up to the World Sum-

mit for Social Development.

In the ten ye ars since the Rio Ear th Sum m i t, many co n ce p t s,

which seemed qui te new or surprising at the time, have fo un d

g e n e ral acce p tan ce and th e re is growing aware n ess of sus tai-

n a ble development. In the Amste rd am Declarati o n6, fo ur glo-

bal env i ro n m e n tal res e arch programs provided a powe r fu l

rev i ew and sy n th esis of our knowledge in this field and urg e d

g ove r n m e n t s, public and private insti tutions and the public to

p ro m o te the development of “An eth i cal fram ework for globa l

s teward ship and strate g i es for Ear th Sys tems man a g e m e n t … ”

and “A new sys tem of global env i ro n m e n tal science…” 

Si x ty scienti fic Aca d e m i es of the IAP in May 20007, stres s e d

th at scienti fic, te c h n ol og i cal and health ca pa b i l i ti es can pro-

du ce substan tial progress over the next two deca d es toward a

s us tai n a ble hum an future and th at this progress will demand a

th re e fold effort by the S&T Co m m un i ty: to pro m o te the use of

e x i s ting knowledge more widely and effe c tively; to generate

n ew knowledge and be n e ficial te c h n ol og i es; and to work with

g ove r n m e n t s, inte r n ational org an i zations and the private sec-

tor to pro m o te a world-wide tran s i tion to sus tai n a b i l i ty.

The 1999 UNESCO/ICSU World Conference on Science8,

bringing tog e ther scienti s t s, engineers, and public secto r

decision-makers from 155 countries, signaled a new determi-

nation within the S&T Community to forge a partnership with

society. Two documents9 were adopted that set out detailed

principles and guidelines of a shared and sustaining vision of

the sy m b i o tic re l ati o n ship of science to soc i e ty th at ve ry

much reinforced and advanced the objectives of AGENDA 21

and especially Chapter 31. Participants in the WSSD process

are encouraged to examine these documents as they provide

a very valuable and detailed picture of the S&T Community’s

views and commitments on a wide range of issues critical to

sustainable development. 

In addition to such major statements and co n fe re n ces,

however, the S&T Community has carried out a multitude of

res e arch projects and program s, meeti n g s, and ope rati o n a l

a c tiv i ti es th ro u g h o ut the world – and on a wide range of

s c i e n ti fic and te c h n ol og i cal issues re l evant to sus tai n a bl e

development. Rather than prepare a long report card catalo-

guing these many initiatives, the current report will focus on

sharing several key themes that highlight the lessons learned

and illus trate the co n tr i b ution of science, engineering an d

technology to sustainable development since Rio and in the

future. Our goal is to provide exam pl es of how we have

co n tr i b uted towards sus tai n a ble development and how we

must increase and redirect efforts in future. 

The S&T Co m m un i ty ’s pre parato ry process for the WS S D,

h as itself been highly pe r tinent to the points raised in Ch a p te r

31 co n cerning gre ater col l a bo ration.  Building on our fi rs t

e x pe r i e n ce at the Mu l ti - s ta ke h older Dialogue at CSD-9 on

En e rgy and Tran s po r t, we have brought tog e ther five key

i n te r n ational scienti fic and engineering insti tutions as well as

co n tr i b utions from many other scienti fic insti tutions and indi-

v i du a l s, to pre pare this re port. We see this col l a bo rative effo r t

at co m m un i cation and inte gration as a criti cal step toward s

m e e ting the co m m i tments within this re po r t, Ch a p ter 31 an d

the decisions arising out of the Joh an n esb urg Summit.  

This Re port is str u c tured as fol l ows: fol l owing this Intro-

duction, Section I draws attention to the role of the S&T Com-

munity in the alleviation of poverty and inequity in the transi-

tion to sustainable development; Section II provides a series

of examples of progress achieved and lessons learned since

Rio related to a few priority themes; Section III reviews the cri-

tical cross-cutting factor of ethics, science, engineering and

society; and Section V provides brief conclusions. An Execu-

tive Summary is also provided.
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Poverty and inequity threaten the daily survival of millions

of pe o ple, par ti cu l arly women and children. Pove r ty an d

inequity are also key catalysts to conflict and wars that often

lead to drastic setbacks in the economic and social progress

already achieved. The S&T Community recognizes that there

will be many excellent reports, descriptions and indicators of

the tragic level and consequences of poverty and inequity in

other reports available to the WSSD process.

Si n ce Rio in 1992, and spe c i fi cally over the past 3 to 4

years, poverty and inequity have risen higher on the agenda

of the S&T Co m m un i ty. Our major co n cern is th at to date

s c i e n ce, engineering and te c h n ol ogy have not pl ayed th e i r

full role in the wo r l d ’s attempts to res pond to th ese fun d a-

m e n tal challenges to sus tai n a b i l i ty. The S&T Co m m un i ty is

convinced that there is already a very wide range of relevant,

accessible and often inexpensive technologies and processes

avai l a ble to meet the basic needs of the poor and soc i a l l y

e xcluded. These include, among oth e rs: (a) progress on

h e a l th and san i tation, par ti cu l arly in the fields of infe c ti o us

d i s e as es, health of mother and child, improved hyg i e n e ,

a ccess to clean water and san i tation, and family pl an n i n g

p ra c ti ces; (b) res e arch in the life sciences which are un d e r-

going a major revolution through genetics and biotechnolo-

gies; (c) development of agriculture [drawing on specialized

S&T resources like those of the Consultative Group on Inter-

national Agricultural Research (CGIAR)], based on studies of

s o i l s, lan d - use and lan d - cover change, improved irrigati o n

practices and use of water, more sustainable use of agricul-

tural chemicals, production and use of genetically modified

plants, use of radiation in the conservation of foods, as well as

the appropriate use of traditional knowledge; (d) research in

the field of energy including energy efficiency improvements,

the control of emissions of green house gasses, increased use

of renewable energy sources such as solar, biomass, and wind

as well as studies on clean-coal, use of natural gas, fuel-cells,

and research on safety and waste management for nuclear

energy; and (e) the contribution of science to peace (as aimed

at by Amaldi and Pugwash Conferences) and to the reduction

of conflicts and the prevention of terrorism, which is essential

for sustainable development. The basic needs of the poor and

excluded must increasingly be taken into account in the set-

ting of S&T priorities. 

One example of what the S&T Community may do to help

alleviate poverty is in the area of disaster reduction and relief.

Wh e rever disas te rs str i ke invar i a bly the poor suffer most in

lives lost and costs to property. Events, such as El Nino, can be

p re d i c ted up to 6 months be fo re its occur re n ce. Howeve r,

m any national governments are ill pre pared to re ce ive an d

use the info r m ation. Un used pre d i c tions do not generate

p u blic co n fi d e n ce and the pa c kaging and dissemination of

d ata for var i o us sta ke h ol d e rs is a major ob s tacle to sav i n g

lives. There are many opportunities for the S&T Community to

p rovide support for miti g ation, advan ce pre paration an d

relief activities related to such disasters. 

B e tter te c h n ol og i cal choices, improved th rough scienti fi c

res e arch and engineering knowledge, exist for many oth e r

are as re l ated to pove r ty allev i ation. The S&T Co m m un i ty is

co m m i tted to working with all sta ke h ol d e rs and es pecially th e

m ajor res e arch funding agencies, the development as s i s tan ce

co m m un i ty and private sector to es ta bl i sh a be tter ba l an ce in

res e arch prioriti es with a view to allev i ating pove r ty an d

i n e q ui ty.
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Themes to Illustrate 
S&T Progress

Getting to Decision making – Integrated Assessments 

PROGRESS ACHIEVED

O pening-up the decision-making process and incre as i n g

coo pe ration at all levels be tween the public, scienti fic an d

technological community and decision-makers is a key pro-

gram area in Chapter 31 of Agenda 21. A crucial role in glo-

bal gove r n an ce of sus tai n a ble development th at has fo un d

widespread acceptance since Rio is the institution of authori-

tative statements based on scientific assessments.

A good exam ple is the substan tial impact of the Inte rg o-

ve r n m e n tal Panel on Cl i m ate Ch ange (IPCC) on pol i cy.

A s s essments and outl ooks we re initially deve l o ped to

i n form the scienti fic co m m un i ty and over time th ey have

evol ved to provide adv i ce to pol i cy make rs. Asses s m e n t s

h ave grown in impo r tan ce and deal with many issues

including climate, ozone, biod ive rs i ty, eco sys te m s, energy,

wate r, large dam s, etc. The climate sto ry goes back to th e

I n te r n ational Geophys i cal Ye ar in 1957 wh e re ICSU an d

o th e rs org an i zed a sys te m atic look at our pl anet and made

the fi rst CO2 meas urements in Hawaii. The World Me te o-

rol og i cal Org an i zation (WMO) and Un i ted Nations Env i-

ro n m e n tal Programme (UNEP) cre ated IPCC in 1988 to

p rovide input to the decision-making process by co n du c-

ting rigoro us as s essments of the latest scienti fic lite rature .

The IPCC co m pl e ted its Fi rst Assessment Re port in 1990,

which sum m ar i zed the state of knowledge of climate

c h ange and helped to launch the UN Fram ework Co nve n-

tion on Cl i m ate Ch an g e .1 0 The Se cond Assessment Re po r t

in 1995 led to the negoti ation of the 1997 Kyo to Pro tocol .

The Third Assessment Re port in 2001, which is likely to pl ay

a key role as governments as s ess the adequacy of meas ures

to pro tect the climate sys tem, incre as es its focus on th e

regional impl i cations of climate change and exam i n es cli-

m ate change in the co n text of deve l o p m e n t, equi ty an d

s us tai n a b i l i ty.

Another striking example of the value of integrated know-

ledge relates to the problem of ozone depletion. It shows how

basic research has had huge impact in this domain following

the discovery by S. Rowland and M. Molina of chemical reac-

tions destroying ozone. This scientific discovery eventually led

to the es ta bl i shment of the Inte r n ational Strat s o ph e r i c

Ozone Assessment and the development and impl e m e n ta-

tion of the Montreal Protocol on Substances that Deplete the

Ozone Layer.11

LESSONS LEARNED

One of the lessons learned is that bringing together policy

m a ke rs and the S&TC to produ ce and approve the re po r t s

e n s ures th at all key sta ke h ol d e rs ta ke ow n e rship of the fi n-

dings. Pu bl i cation of the re ports and dissemination by th e

web ensures the results are acces s i ble to pol i cy make rs,

m e m be rs of the public and the media. The expe r i e n ce has

i d e n ti fied six key co n d i tions vital to getting info r m ation to

decision makers: 

– Saliency: an important problem/solution seen as urgent

by society. 

– Clarity: a core message that is succinct, with quantitative

indicators.  

– Cred i b i l i ty: tran s pare n t, re p res e n ting the view of pro m i n e n t

scientists. 

– Co n s tr u c tiv e : a c tion oriente d, offering pol i cy opti o n

without being prescriptive.  

– Leg i ti m a cy: s u p po r ted by gove r n m e n t, private secto r,

and civil society. 

– Vision: basic and applied knowledge that provides early

warning. 
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Another important lesson is that high-quality, independent

research results are essential for a reliable integrated assess-

ment. For example, the IPCC was able to take advantage of

the rapid expansion in global env i ro n m e n tal chan g e

research such as the Tropical Oceans and the Global Atmos-

ph e re (TOGA) Project from 1985-1995 th at sign i fi can tl y

enhanced our understanding of the role of oceans in climate

processes. In 1986, ICSU established the International Geos-

phere-Biosphere Program (IGBP) connecting global change

and climate science of World Cl i m ate Res e arch Program .

Col l a bo ration is now extended to the Inte r n ational Hum an

Dimensions Program (IHDP) and DIVERSITAS – a global bio-

d ive rs i ty res e arch program. The results of th ese program s

since 1992 have been synthesized and reviewed at an Open

Science Conference in Amsterdam12 that brought together a

much wider scientific community – including policy-makers

and the private secto r. ICSU ’s Sc i e n ti fic Co m m i ttee on Pro-

blems of the Env i ronment (SCOPE) man d ate includes th e

carrying out of assessments. 

The Global Biod ive rs i ty Assessment (GBA) pre pared in

1995 provided a detailed review of all aspects of biodiversity

b ut it had not es ta bl i shed an appro p r i ate authorizing env i-

ronment so its results has not been used by pol i cy - m a ke rs .

Le arning from th ese past expe r i e n ces, the Millennium Eco-

sys tem Asses s m e n t1 3 h as re ce n tly be come ope rational an d

has negotiated an effective authorizing environment prior to

its launch.

Other lessons learned point to the need for increased col-

laboration by a wide variety of stakeholders in a broad, open,

and inte rd i s c i pl i n ary man n e r. For as s essments to be us e fu l ,

they must directly involve policy makers, scientists (in the pure

and applied sciences), social scienti s t s, non-gove r n m e n ta l

o rg an i zati o n s, and the private secto r. Incre ased efforts to

m ob i l i ze the par ti c i pation of more discipl i n es, es pe c i a l l y

social scientists, and scientists from a wide geographical and

linguistic backgrounds is also required. 

Systematic observations and reliable indicators are essen-

tial to the success of inte grated as s essments. Co n ti n ui n g

investment is necessary in the existing observation infrastruc-

ture, e.g. IGOS, GOOS, GCOS and GTOS14, to increase relia-

b i l i ty, improve mod e l s, and make global data avai l a ble fo r

decision making locally. Consideration also should be given

to developing additional inte grated as s essments including

coastal zone and mountain regions, desertification, agricul-

ture, health and mega-cities. 

Changing Patterns of Consumption and Production

PROGRESS ACHIEVED

Ch a p ter 4 of Agenda 21 and the Commission on Sus tai-

n a ble Development bo th devo ted co n s i d e ra ble atte n tion to

the issue of changing produ c tion and co n s um p tion patte r n s .

The equi ta ble use of global res o urces is a debated but fun d a-

m e n tal as pect of sus tai n a ble development. The richest twe n ty

pe rcent of the world acco unt for eighty pe rcent of co n s um p-

tion; the poo rest twe n ty pe rcent acco unt for a little over one

pe rcent. Over the next 50 ye ars, grow th rates of co n s um p ti o n

could co n tinue well beyond th at of po p u l ation but this mus t

be achieved in a sus tai n a ble way. Li fes tyl es of affluent co un-

tr i es in Euro pe and No r th America have be come the model fo r

co n s um e rs in developing co un tr i es. If those cur re n tly living in

pove r ty co n s ume at the rate of an ave rage No r th American ,

g l obal co n s um p tion of energy and materials would incre as e

six fold. Re du c tion of co n s um p tion is res i s ted and is often seen

to th re aten lifes tyl es, co m pe ti tive n es s, and profi ta b i l i ty. Eco n o-

mic we a l th and quality of life, howeve r, need not decline as a

result of changing co n s um p tion patterns. 

S&T is impo r tant to fa c i l i tating bo th enhan ced effi c i e n cy in

p rodu c tion proces s es all across the globe and help improve th e

q u a l i ty of life and working co n d i ti o n s /o p po r tun i ti es for th e

poor th rough sus tai n a ble co n s um p tion patterns. The S&T Co m-

m un i ty is also aware th at bo th th rough te c h n ol ogy and be h a-

v i o ral change, we need to co n front the challenge of the tran s i-

tion to more sus tai n a ble co n s um p tion patterns in the No r th. 
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The IAP gath e red global leaders in science, engineering

and te c h n ol ogy in Tokyo at its Sus tai n a b i l i ty Tran s i ti o n

Conference in May 2000 and identified consumption as one

of the six most important and challenging issues in the transi-

tion to sustainability. UNEP has recently published the “Youth

and Sus tai n a ble Co n s um p tion Han dbook” and the Bor-

g h olm Yo uth Summit states “co n cerning co n s um p tion, th e

Western lifestyle must be on the Agenda at the Summit”15. 

The Re port of the S&T Co m m un i ty to CSD-9 in April

2 0 0 11 6 co n cerning Sus tai n a ble En e rgy and Tran s port pro-

vides a number of proposals on ways to significantly contri-

b ute to enhancing the sus tai n a b i l i ty of the produ c tion an d

use of energy and transport services. 

T h e re is ev i d e n ce th at less energy and materials inte n s ive

i n dus tr i es and serv i ces can be come an incre asing source of

p rogress in changing produ c tion and co n s um p tion patte r n s .

O ver the last decade seve ral approa c h es have been expl o re d

to re du ce energy and res o urce co n s um p tion th rough produ c-

tion process and product des i gn. The co n cept of “cleaner pro-

du c tion” gained re cogn i tion as a co s t - e ffe c tive approach. The

UNEP Sus tai n a ble Co n s um p ti o n1 7 p rogramme appl i es th e

“ l i fe cycle approach” to co n s umer needs by un d e rs tan d i n g

co n s um p tion and enco ura g es co s t - e ffe c tive improve m e n t s .

Green chemistry, a po te n tial scienti fic bre a k th rough, enabl es

the re cycling of was te, produ c tion of env i ro n m e n tally safe

p roducts and has po te n tial of lower initial inves tment co s t .

Wi th scienti fic and engineering knowledge, public pres s ure

and private action chan g es in co n s um p tion and produ c ti o n

patterns are sl owly being made. Al um i n um cans weigh 40 pe r-

cent less th an a decade ago. In Euro pe car man ufa c ture rs

m ust re cycle 85 pe rcent of a vehicle by 2005 rising to 95 pe r-

cent by 2015. The S&TC is and will co n tinue to make sign i fi-

cant co n tr i b utions to th ese proces s es of eco - e ffi c i e n cy. 

LESSONS LEARNED

Cur re n tly we have not made nearly enough progress in

sustainable production and consumption and are confronted

w i th a mas s ive impl e m e n tation gap. Cur rent te c h n ol ogy

fixes, end of pipe solutions, and efficiency improvements are

vital but insufficient. Our current approaches are too narrow

and linear and sys tem innovations are re q ui red th at purs u e

c h an g es and tran s fo r m ation th at combine soc i e tal, insti tu-

tional, and te c h n ol og i cal chan g es. Par tn e rships are needed

among deve l o ped co un tr i es and developing co un tr i es, th e

private sector, the S&T Community and others with the goal

to identi fy and implement oppo r tun i ti es to leapfrog to effi-

cient technologies and new models and approaches to provi-

ding food, energy, tran s po r t, water as well as more sus tai-

n a ble citi es. The impl e m e n tation gap is of par ti cu l ar

relevance to the social sciences and they must focus on deve-

loping new approaches to bring knowledge to the attention

of decision makers to enable them to narrow the implemen-

tation gap. The neces s ary be h avior chan g es are po s s i bl e

given the political will, S&T and an informed society.

Capacity Building and Education 

PROGRESS ACHIEVED

Capacity building for science and technology refers to the

full array of S &T infrastructure and governmental and other

support necessary for a country to create and maintain a pro-

ductive and independent S&T Community. The development

of such capacity is a permanent challenge in ALL countries as

th e re are always new S&T developments on the horizo n .

Today, there are particularly deep concerns about the shor-

tage of science and engineering res o urces in deve l o p i n g

countries. They suffer on three counts: (i) they do not produce

enough scientists and engineers for their own requirements,

as edu cation and training infras tr u c ture is inadequate; (ii)

they spend scarce foreign currency to send their students for

training in deve l o ped co un tr i es; and (iii) when their effo r t s

are succes s ful in generating new scientists and engineers,

people are enticed to leave to work in other countries.

In addition, the wo r l dwide trend in enrollment in science

and engineering appe ars to be declining. The earning pro s-

pects in other fields have re i n fo rced the inclination of

parents and students towards other care e rs. Stu d i es by S&T
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A ca d e m i es have sh own th at the loss of inte rest in math e m a-

ti cs and science, par ti cu l arly probl e m atic with girls, be g i n s

in primary school and acce l e rates th rough seco n d ary

s c h ool ye ars. By the time the students reach un ive rs i ty, it is

a l re a dy too late for any re m e dy. These stu d i es have identi-

fied one of the problems as the science edu cation sys te m

i t s e l f. Too often the cur rent model of science edu cation is

ve ry formal and made from a col l e c tion of un re l ated fa c t s

l e arned by memory.

To supplement the re l ative ineffi c i e n cy of knowl e d g e

tran s fe r, more and more emph asis has been pl a ced on an

inquiry-based education, with a strong experimental compo-

nent, plus museums and activity centers, clubs or other out-

of-school activities. Also today Internet or other multimedia

p roducts offer direct access to S&T co n tent. Many S&TC

m e m be rs have been invol ved in bo th formal and “out - of -

school” S&T programs during the past decade. 

To incre ase the num ber of yo ung pe o ple engaged in

science, many countries have gone back to basics. That is to

say, primary and secondary school science and mathematics

education and the career development of mathematics and

science teachers. Academies like the US National Academy of

Sc i e n ces or the French Academie des Sc i e n ces have laun-

ched large-scale programs (respectively “Hands On” and “La

main à la pâte”) to renovate primary school science educa-

tion. Similar programs have now been launched in a number

of co un tr i es, including Aus tra l i a, Brazil, Chile, Ch i n a, Isra e l ,

Malaysia, Mexico, Morocco, Nigeria, Senegal, and Sweden. 

I C SU has set up a Co m m i ttee for Ca pa c i ty Building in

Science (CCBS) to address these issues. ICSU/CCBS has been

organizing a series of international conferences on primary

school science and mathematics education commencing in

Beijing November 2000, Kuala Lumpur October 2001 and in

Rio in September 2002 aimed at building regional networks

for science education. Such meetings facilitate the exchange

of expe r i e n ces in science edu cation from many co un tr i es

and regions. The IAP has launched a special inte r n ati o n a l

program on science education and has also convened a mee-

ting in Monterey, Mexico that will lead to a series of regional

events. Many other science edu cation programs are un d e r-

way and the Report of UNESCO as Task Manager for Chap-

ter 36 of Agenda 21 reviews action in this field.

A d d ressing ca pa c i ty building program m ati cally is re l ati-

vely new and is evolving ra p i dl y, often in res ponse to new

S&T challenges. The global change Sys tem for Analys i s,

Res e arch and Training (STA R T) was es ta bl i shed in 1992 in

res ponse to the sh o r tage of developing co un try expe r tise in

e nv i ro n m e n tal change and sus tai n a ble development. As

one of 7 Regional Ce n te rs, the START Te m pe rate East Asia

Regional Ce n ter in China used fe l l owsh i p s, wo r ksh o p s, Inte r-

n e t, and res e arch training involving scientists from eve ry

co un try in East Asia and has now also deve l o ped a maj o r

res e arch project on ar i d i fi cation and its impl i cations fo r

h um an sus tai n a b i l i ty and miti g ation strate g i es in No r th e r n

Ch i n a1 8. STA R T, with IFS (Inte r n ational Fo un d ation fo r

Sc i e n ces) and TWAS, has deve l o ped a Decadal Pl an fo r

Ca pa c i ty Bui l d i n g, a larg e - s cale effort to incre ase the num-

ber of scientists trained in multi - d i s c i pl i n ary res e arch, as s i s t

in career es ta bl i sh m e n t, enhan ce the sk i l l s, and re tain scien-

tists in their care e rs.   

TWAS has a long-standing programme of research grants

and lectureships targ e ted at least deve l o ped co un tr i es. The

centers of excellence of TWNSO19 serve as a model for insti-

tutional ca pa c i ty building. The IAP is suppo r ting ca pa c i ty

b uilding of Afr i can Aca d e m i es. The Inte r - A ca d e my Co un c i l

( I AC) is co n du c ting an in-depth and wide-ranging stu dy of

ca pa c i ty building and brain drain in developing co un tr i es .

WFEO and the Interna tional Federation of Consulting Engi-

neers (FIDIC) have been working on building the capacity of

engineering institutions in developing countries on bilateral

basis including acc re d i tation of co urs es, re cogn i tion of

d e gre es and re g i s tration of professionals and pairing on

i n fras tr u c ture projects. ICSU ’s Sc i e n ti fic Un i o n s, Nati o n a l

Scientific Members, and Interdisciplinary bodies are also car-

rying out a wide range of capacity building activities, inclu-

ding the ICSU Co m m i ttee on S&T in Developing Co un tr i es

(COSTED). 
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LESSONS LEARNED

While only a ve ry few exam pl es since Rio have been menti o-

ned above, th e re has been a multi tude of ca pa c i ty building ini-

ti atives for S&T un d e r ta ken all across the world. Each ye ar mil-

lions of yo ung pe o ple, scientists and engineers and oth e rs have

par ti c i pated in hun d reds of th o us ands of training program s, fe l-

l owsh i p s, edu cational exc h an g es, special sy m po s i a, co n gres s es,

and aware n ess building activ i ti es from gove r n m e n t s, publ i c

and private edu cational insti tuti o n s, the private secto r, fo un d a-

ti o n s, inte r n ational org an i zations and many oth e rs .

One of the most important lessons we have learned is that

our approach to date has been too fragmented and uncoor-

d i n ated to achieve the “criti cal mas s” neces s ary to enabl e

many countries to effectively take advantage of S&T to acce-

lerate the meeting of their own development objectives. This

critical mass must be complimented by adequate infrastruc-

ture, including high quality universities, modern, well-equip-

ped and maintained laboratories, independent research fun-

ding mechanisms and especially peer-reviewed mechanisms,

access to basic communications including internet, and ade-

quate salaries and career recognition. 

The S&T Co m m un i ty must cata l yze governments and indus-

try to invest more in edu cation, training and res e arch and deve-

l o p m e n t, es pecially in developing co un tr i es. They are not likely to

s ol ve, even in the medium term, the incre asing sh o r tage of scien-

tists and engineers neces s ary to sati s fy the re q ui rement of th e

e x panding Kn owledge Eco n o my. Efforts should be made to sup-

port the mobility of scientists and engineers to promote the

e xc h ange of expe r i e n ce and ca pa c i ty th at will be n e fit all par ti es. 

Increased priority should be given to promoting and facili-

tating the par ti c i pation of women in this training. Wo m e n

re m ain an un d e r uti l i zed inte l l e c tual res o urce world wide,

particularly in S&T disciplines, and yet they profoundly shape

the attitudes toward sustainable lifestyles that policy makers

h o pe to achieve. Edu cating and empl oying women co u l d

s i gn i fi can tly acce l e rate a co un try ’s tran s i tion from “deve l o-

ping” to “developed” via a more sustainable path.

Co n s i d e ration should be given to pro m o ting more

e xc h an g es of scientists and engineers within the So uth. A

n um ber of co un tr i es have exte n s ive S&T ca pa c i ty th at th ey

could share with other developing countries. Innovative pro-

grams and policies to facilitate and support such exchanges

are needed. Some developing co un tr i es are able to prov i d e

a cces s i ble and affo rd a ble science and engineering edu ca-

tion for students from other developing countries.

The challenge of “brain drain”, which is not exc l us ive to

d eveloping co un tr i es, must be pl a ced higher on our pol i cy

a g e n d a. New par tn e rships and dialogue be tween re ce iv i n g

and sending countries and the S&T Community are necessary

and urgently required to respond to this problem. Our goal is

to develop new model agreements or “rules of the game” that

will help to resolve these issues in the next five years. 

The es ta bl i shment of regional sus tai n a ble deve l o p m e n t

centers/networks in representative locations in poverty-stric-

ken are as of the world is a high priority. Such ce n te rs /n e t-

works could be linked by effective communication networks

with senior scientists and engineers serving as advisors and

m e n to rs in criti cal fields. The ce n te rs could serve as foca l

points for ca pa c i ty building for students from deve l o p i n g

countries and as training centers for visiting volunteer engi-

neers and scientists.

Professional educational programs that include the goals

of sustainable development are also needed for scientists and

e n g i n e e rs th ro u g h o ut their professional care e rs. We also

need to develop a science lite rate civil serv i ce ca pa ble of

technology management and a civil society that understands

these challenges and their importance to human welfare and

sustainable development.  

The S&T Co m m un i ty is co m m i tted to stre n g thening par tn e r-

ships within the field of ca pa c i ty building and edu cation with all

o ther sta ke h ol d e rs, but par ti cu l arly the edu cation co m m un i ty,

the development as s i s tan ce co m m un i ty and the private secto r

Information and Communications Technology

PROGRESS ACHIEVED

Information and communication are central to the role of

S&T in sus tai n a ble development. Strate g i es for sus tai n a bl e

d evelopment are dependent on scienti fic stu d i es and new
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technologies. Better communication between the S&T Com-

m un i ty, decision make rs and the public is es s e n tial for th e

effective use of this information. Chapter 31 calls for full and

open sharing of data as well as transfer of skills. The discovery

of new information as well as the sharing and proper use of it,

are responsibilities and challenges of the S&T Community. 

In the past ten years, there has been greater progress in the

d evelopment of info r m ation and co m m un i cation te c h n o-

l ogy th an at any time in hum an histo ry. These chan g es are

transforming the way in which the world economy operates

and presents both challenges and opportunities. This techno-

logy, with potential for improving cooperation and informa-

tion exchanges, has opened new fields of research and infor-

mation processing. To date this technology has not been fully

exploited. 

Spa ce sys tems and re m o te sensing te c h n ol og i es are

e xam pl es of new te c h n ol og i es, which have co n tr i b ute d

towards our un d e rs tanding of global sys tems. Cur re n tl y

researchers using space data processing and interpretation,

d eveloping lan d /atm o s ph e re /oce an models to fur ther our

understanding of earth systems by examining areas such as

the ocean (ocean circulation, ocean waves, air – sea interac-

tion etc.), ozone chemistry and trace gases and their interac-

tion with climate change, sinks and sources of gre e n h o us e

gases, changes in land use and land cover (key for estimating

global and regional carbon cycle), desertification and urban

environments. More generally, S & T are equally fundamental

to pursuing solutions to human health and social issues, from

key hum an health ques tions such as AIDS to sus tai n a bl e

transportation.

Larg e - s cale produ c tion and an a l ysis of new info r m ation is a

p re re q ui s i te for sus tai n a ble development. Howeve r, rapid te c h-

n ol og i cal chan g es have led to a digital divide be tween deve l o-

ped and developing co un tr i es (the have-nets and the have -

nots), since in many co un tr i es the infras tr u c ture does not exist

to access this info r m ation. Seve ral efforts have been made to

i n c re ase infras tr u c ture in developing co un tr i es. For exam ple in

Ch e n n ai, India, the M.S. Swam i n ath an Res e arch Fo un d ati o n

set up internet ce n te rs to provide access to the info r m ation on

the internet to villagers. There are over 30 such expe r i m e n t s

un d e rway in India alone.  ICT P/TWAS has added an Inte r n e t

e Jo urnals delive ry program to co m plement their donati o n s

p rogramme for scienti fic journals. Other par tn e rsh i p s, such as

Sc i D ev.NET involving Nature and Sc i e n ce and the S&T Co m-

m un i ty have launched netwo r ks dedicated to re po r ting on

s c i e n ce. The Inte r n ational Ne twork for the Avai l a b i l i ty of Sc i e n-

ti fic Pu bl i cations (INASP) has impl e m e n ted a par tn e rship be t-

ween un ive rs i ty fa cu l ti es and res e arch and info r m ation spe c i a-

lists to fa c i l i tate access to knowledge in developing co un tr i es .

T h ese efforts need to be am pl i fi e d, es pecially for public health

i n fo r m ation, such as in the World He a l th Org an i zati o n ’s

( WHO) developing programme to provide medical info r m a-

tion over the Internet to the developing world. 

UNESCO and ICSU have sponsored two Electronic Publi-

shing Co n fe re n ces for Sc i e n ce (1996, 2001) th at bro u g h t

tog e ther scientists and publ i sh e rs to discuss the ra p i d

changes in this field. Despite important efforts to promote the

availability of knowledge by groups such as ICSU’s Commit-

tee on the Dissemination of Sc i e n ti fic Info r m ation, INA S P

and the World Data Center (WDC), providing the infrastruc-

ture, training and affo rd a ble access to upd ated scienti fi c

i n fo r m ation re m ains a major challenge. Dissemination of

i n fo r m ation to developing co un tr i es lacking adequate te l e-

communications networks, reliable electricity supplies, tech-

nological training, and other key infrastructure, has been par-

ticularly difficult. For example the WDC was established 50

years ago to provide data to scientists, assure data preserva-

tion, improve data quality, and to pro m o te a pol i cy of fu l l

access for scientists in all countries. While successful in these

goals, the WDC has not succeeded in extending its base ope-

rations outside of the industrialised countries. 

I n te l l e c tual Pro pe r ty Rights, patents and co pyrights also

have an important role in the global dissemination of infor-

mation.  Currently learned journals and databases are often

only avai l a ble at prices th at are proh i b i tive for deve l o p i n g

co un tr i es, although some org an i s ations are now prov i d i n g

n ew approa c h es to fa c i l i tate access over the Internet. The

re q ui rement for ongoing upgra d es for co m p uter hardware

and software is expe n s ive, fur ther preve n ting tran s fer of

a ccum u l ated knowledge to developing co un tr i es. Of par ti-

cu l ar co n cern is the ti g h tening of the inte l l e c tual pro pe r ty

rights laws relating to databases pioneered by the European

Union, which could make the access to the basic scienti fi c

information necessary for development prohibitively expen-

sive. Over the past decade, there has also been an increasing
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concern related to the evolving commercialisation of scienti-

fic data and info r m ation which risks to challenge the prin-

c i ple of full and open access to data and info r m ation fo r

research and education. 

LESSONS LEARNED

The S&T Community seeks to build, maintain and innovate

tools and knowledge for be tter un d e rs tanding ear th an d

social systems. At the same time we seek to increase commu-

n i cation and dissemination of this info r m ation to pol i cy

makers and the public. Currently the greatest challenge lies in

d i s tr i b uting info r m ation to developing co un tr i es. Incre as e d

ca pa c i ty bui l d i n g, incre asing infras tr u c ture, training an d

affordable access are essential for the global communication

of information. The S&TC must also remain vigilant to protect

the principle of full and open access to information. 

Ethics, Science, Engineering and Society 

Ch a p ter 31 of Agenda 21 sets out as a key ob j e c tive th e

need to develop, improve and promote international accep-

tance of codes of practice and guidelines recognized by the

society. Since Rio, some progress has been made in the deve-

lopment of codes of practice and guidelines within the S&T

Co m m un i ty. En g i n e e rs and medical doc to rs are bo und by

p rofessional cod es of eth i cs th at state cate g o r i cally publ i c

interest - life, safety, and property, overrides private interest in

the practice of their profession. WFEO incorporated a Code

of Environmental Ethics into its Engineering Code of Ethics.

The engineering community also endorsed the Earth Charter,

which calls upon member gove r n m e n t s, profes s i o n a l s, an d

civil society to ac cept a moral and ethical guide of conduct

and to commit to sustainable development. ICSU’s Commit-

tee on Responsibility and Ethics in Science is completing an

analysis of 115 codes of practice and standards from within

the S&T Community.

Society depends on scientists and engineers as responsible

individuals, to guard against negligence and misconduct and

to safeguard mankind. Ethical challenges include: conflict of

interest, whistle blowing, human rights, free migration of pro-

fes s i o n a l s, and res e arch funding. In addition, scientists an d

e n g i n e e rs are incre asingly being called upon to be co m e

m o re engaged with the public and pol i cy make rs on highly

emotive issues such as food safety, GMOs, gene technology,

s tem ce l l s, cloning, use of animals in res e arch, and nuclear

energy – to name a few. The view of scientists and engineers

solely as “independent” knowledge generators has been irre-

voca bly alte red by chan g es in soc i e ty. Sc i e n tists now ack-

nowledge they must take responsibility for the implication of

their res u l t s, po te n tial us es and abus es, and impacts on

people and societies.  

Eth i cs are par ti cu l arly ce n tral to the inte gr i ty of the pro-

cess and results from research and design activities by indivi-

dual scientists as well as the eth i cal co n s e q u e n ces of th e

a p pl i cation of S&T to sol ve problems. Both as pects re q ui re

m o re atte n tion and enhan ced dialogue in par tn e rship with

other stakeholders. We wish to draw attention to several key

issues concerning codes of ethics and guidelines. First, codes

from many bodies deal only with the responsibility and ethics

of scientists who are members of the relevant organizations

and mainly concern such factors as honesty, integrity, trans-

parency, etc. Second, ma ny codes deal exclusively with acti-

vities within a national context and do not explicitly provide

for inte r n ational activ i ti es. Third, th e re appe ars to be les s

cove rage within cur rent cod es of the social or co m m un i ty

responsibilities of scientists, including their role in sustainable

d evelopment. Fo ur th, th e re appe ars to be a need for more

e ffe c tive and visible efforts to monitor and implement exis-

ting cod es. Fi fth, mechanisms to pro m o te inte ra c tion be t-

ween the institutions adopting codes and other stakeholders

within society regarding the development and monitoring of

these codes has not yet been sufficiently developed. 

The UN ESCO Commission on the Eth i cs of Sc i e n ti fi c

Kn owledge and Te c h n ol ogy has made impo r tant progres s,

including the preparation of reports on “The Ethics of Outer-

space”, “The Ethics of Energy” and “The Ethics of Freshwater

Use”. UNESCO is also carrying out an important program of

work on Bioethics that has included the adoption of the Uni-

ve rsal Declaration on the Hum an Genome and Hum an

Rights. 

Scientific knowledge and new technologies continuously

challenge soc i e ty ’s va l u es. Sc i e n tists and engineers have an

obl i g ation to co n tr i b ute to this discussion. No sector of

society has more knowledge about issues that generate ethi-
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cal dilemmas and who also have the ca pa c i ty to help to

resolve them. For that reason, it is important to promote ethi-

cal sensitivities beginning with individual scientists and engi-

n e e rs. An impo r tant oppo r tun i ty exists for enhancing th e

understanding of ethics throughout the S&TC and society by

e n s uring th at th ese issues are inte grated within our edu ca-

tion programs at all levels. This will require collaboration by

the S&T Co m m un i ty, and es pecially aca d e m i es of science ,

with national and local education authorities, and other rele-

vant ministries – as well as the public. 

Closely re l ated to th ese eth i cal co n cerns is incre as i n g

aware n ess th at cu l tural dive rs i ty is a fa c tor th at must be

e ffe c tively inte grated within efforts to achieve sus tai n a bl e

d evelopment. Each co un try fa ces its own challenges an d

re q ui rements guided by their own cu l ture and va l u es. The

S&T Community welcomes the opportunity to engage in an

o pen and co n s tr u c tive dialogue with pol i cy and decision

m a ke rs and soc i e ty th at will enable us to be tter re flect th e

wide diversity of culture and values throughout the world.

The 1999 World Co n fe re n ce on Sc i e n ce devo ted co n s i d e-

ra ble atte n tion to the issue of eth i cs and science. A maj o r

d ocument from this Co n fe re n ce the “Sc i e n ce Agenda – A Fra-

m ework for Action” highlighte d, inter alia, the fol l ow i n g

points: “ e th i cs and res po n s i b i l i ty of science should be an inte-

gral part of edu cation”; “the inte r n ational scienti fic co m m u-

n i ty, in coo pe ration with other acto rs, should fo s ter a publ i c

d ebate, pro m o ting envi ro n m e n tal eth i cs and envi ro n m e n ta l

cod es of co n duct”; “Governments should enco urage the set-

ting up of adeq u ate mec h anisms to address eth i cal issues

co n cerning the use of scienti fic know l edge and its appl i cation”.  

The S&T Community is committed to extending its efforts

regarding ethics and society and will increase its capacity to

implement and monitor its codes of ethics and guidelines in

col l a bo ration with oth e rs. At the same time efforts will be

made to extend existing cod es as appro p r i ate to deal with

s us tai n a ble development. S&T org an i zations and indiv i du a l

scientists will also be encouraged to carefully consider their

possible adherence to the Earth Charter.  
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This paper has presented some of the significant contribu-

tions th at science, engineering and te c h n ol ogy have made

and presents some suggestions for future commitments. The

S&T Community can provide assistance at the strategic level

by co n tr i b uting to the decision-making cycle: (i) proa c tive l y

seek oppo r tun i ti es, generate early war n i n g, and find new

ways of un d e rs tanding co m plex inte rd e pendent as pects of

sustainable development; (ii) engage extensively with policy

formulation and implementation, by providing reliable infor-

mation for setting policy goals; and (iii) help policy evaluation

by monitoring impl e m e n tation, providing as s essments of

change, learning from experience, and integrating new infor-

mation. 

To achieve these goals, science and engineering must fully

engage with societal needs – a meaningful dialogue must be

established with policy makers at all levels. Over the next five

ye ars the S&T Co m m un i ty is co m m i tted to sign i fi can tl y

enhance the active participation of scientists and engineers

w i thin: national sus tai n a ble development commissions; all

l evels of gove r n m e n t, adv i s e rs to heads of state, heads of

international agencies, parliaments, etc.; and, private sector

boards of directors. 

• The S&T Co m m un i ty needs to include stre n g thened ele-

ments of problem solving by building upon the results of

traditional disciplines and curiosity driven processes while

also becoming more focused on society and its needs.  

To re flect the co n tract be tween science and soc i e ty, th e re are

th ree cross cutting re q ui rements to acco m pl i sh th ese goa l s :

• The world must reverse its under investment in science and

engineering. This impl i es a sign i fi cant incre ase in inves t-

ment. It is clear that investment in these areas are tremen-

dously productive, with economic and social returns much

greater than many other investments. Investments in R&D

in the developed world are typically only 2% to 3% of GDP;

in much of the developing world, less than 1%.  The global

to tal R&D must be much higher. Wi thin ove rall R&D

investment, a target for sustainable development, possibly

20 to 25 % of the total may be appropriate.  

• The S&T Co m m un i ty must scrupulously nur ture its co m-

m i tments to eth i cs and to the purs uit of hum an we l fare .

The science, engineering, and technology community will

i n c re ase its legiti m a cy at the national and inte r n ati o n a l

level by operating in a coordinated, transparent, balanced,

and merit-based way, providing inputs th at are cre d i bl e ,

independent, and valid. At the national and international

l evel, the science and engineering co m m un i ty mus t

e n co urage wides p read development and appl i cation of

cod es of eth i cs th rough debate and co n s e n s us with th e

general public.  

• O b j e c tive, tran s parent indicato rs are a criti cal re q ui re-

ment to track progress. The S&T Community will work to

establish clear indicators for all its commitments and assist

pol i cy make rs and the general public to track its pe r fo r-

mance towards sustainable development.  

Conclusion
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