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| NTRODUCTI ON
1. The present report reviews progress made in the inplenentation of the

obj ectives set out in chapter 35 of Agenda 21 (Science for sustainable
devel opnent)?! taking i nto account the decisions taken by the Conmi ssion on
Sust ai nabl e Devel oprment on this subject in 1995 at its third session.

2. It is no exaggeration to assert that w thout science, there can be no
sust ai nabl e devel opnent. For many of today's major environnent and devel opnent
concerns, the sciences (including the social and human sciences) are essenti al
in detecting and anal ysing the problem in identifying solutions and in ensuring
scientifically sound action. This has been particularly evident for the ozone
depl etion issue, and increasingly also for other issues such as climte change,
erosi on of biological diversity and water and coastal pollution. |In fact, the
role of science is evident in all advances that have been made towards
sust ai nabl e devel opment. In this vein, a critical mass of scientists and

engi neers i s needed in devel oping and devel oped countries alike for the

devel opnent, adaptation and use of environnmentally sound technol ogi es and | and
and wat er nmanagenment systens. Science is the basis for sustainable agricultura
and industrial developrment, as well as for neeting the world's increasing energy
demand.

3. Wil e there has been an increased recognition of the inportance of science
and a considerable increase in international planning and coordination to
provide the scientific basis for sustainabl e devel opnent, the actual amount of
noney being spent on scientific activities in a najority of both devel opi ng and
devel oped countries has declined since 1992. More generally, in npst countries
investment in research and devel opnent (R and D) is stagnating or even
diminishing. The same is true as regards financial support for internationa
scientific cooperation programmes. Many devel oping countries, in particular the

| east devel oped ones, still |ack adequate scientific capacity, including a
critical mass of qualified scientists in relevant disciplines including
engineers. Scientific illiteracy remains a major inpedinent in devel oped and

devel opi ng countries alike for a better understandi ng of environnent and
sust ai nabl e devel opment problens and for ensuring a full participation of the
public at large in finding and supporting solutions to these probl ens.

. KEY OBJECTI VES

4. Guided by the priorities identified in chapter 35 of Agenda 21, and the
deci sions of the Conm ssion on Sustainable Devel opnent at its third session,?
four key objectives in the field of science for sustainable devel opnent need to
be addressed:

(a) To strengthen capacity and capability in science for sustainable
devel opnent, with particul ar enphasis on the needs of devel opi ng countri es;

(b) To inprove scientific know edge for the prudent managenent of
envi ronnent - devel oprment interactions in order to provide for both the daily
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needs and the future devel opnent of humanity. This objective includes reducing
scientific uncertainties and inproving |long-term predictive capacity;

(c) To foster international scientific cooperation and the transfer and
sharing of scientific know edge;

(d) To bridge the gap between science, the productive sectors, decision
nakers and maj or groups in order to broaden and strengthen the application of
sci ence.

[1. REPORTI NG ON AND ANALYSI NG SUCCESS

AL Gowing international recognition of the role of
science in sustainable devel opnent

5. The essential role of science in sustainable devel opnment has been given

wi de recognition in the initial inplenentation of (a) many chapters of

Agenda 21, in particular chapters 9 through 22, grouped under the title
"Conservation and managenent of resources for devel opment”; (b) the United

Nati ons Framework Convention on dinmate Change, ® the Convention on Biol ogica

Di versity* and the United Nations Convention to Conbat Desertification in those
Countries experiencing Serious Drought and/or Desertification, particularly in
Africa;® and (c) the action plans adopted at other major global conferences:

Bar bados (Programre of Action for the Sustainable Devel opnent of Small sl and
Devel oping States®), Cairo (Programe of Action of the International Conference
on Popul ati on and Devel opnent”), Yokohama (Yokohama Strategy for a Safer World:
Qui delines for Natural D saster Prevention, Preparedness and Mtigation,
containing the Principles, the Strategy and the Plan of Action®, Istanbu

(Habi tat Agenda®) and so on.

6. To take an exanple, the United Nations Conference on the Sustainable

Devel opnent of Small 1sland Devel opi ng States (Barbados, April-May 1994)

recogni zed the inmportant role of science and technology in its Programe of
Action® by including a separate chapter (chapter Xlll) on this issue. Moreover,
within the topical chapters on such subject areas as climte change and
sea-level rise, natural and environnental disasters, managenent of wastes, and
so forth, the need for a strong scientific basis was highlighted.

7. Scientific advisory bodies have been established in support of all of the
maj or environnental conventions listed above. Similarly, the G obal Environnent
Facility has recently reconstituted its Scientific and Techni cal Advi sory Panel
These bodies are essential for providing a sound scientific basis for the future
“inpl ementation" of sustainable devel opnent in the areas of the conventions and
for further bridging the gap between science and deci si on- maki ng.

B. Mjor scientific cooperation progranmes are in place

8. A significant acconplishnent of the post-United Nations Conference on
Envi ronnent and Devel opnent period has been the consolidation and setting into
pl ace of major international scientific programes addressing several critica

/...
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envi ronnent and sust ai nabl e devel opnent issues. A nunber of these progranmes
are jointly sponsored by several of the United Nations agencies concerned, as
wel |l as by the International Council of Scientific Unions (I1CSU), its menber
unions and its vast network of scientific activities.

9. The World dimate Programme (WCP), for which the World Meteorol ogi ca
Organi zation (WMD) plays an overall coordinating role, provides an exanpl e of
enhanced i nter-agency cooperation and, to sone extent, integration of activities
by a nunber of United Nations agencies and ICSU. |In 1993, a specia

i ntergovernnmental neeting on the "Cinmte Agenda" was held to determ ne the WCP
response to the United Nations Conference on Environnent and Devel opment. As
requested by Governments at this neeting, the sponsors of the WCP (WMO, the
United Nations Environment Progranme (UNEP), the United Nations Educational,
Scientific and Cultural Organization (UNESCO and its |ntergovernnmenta

Qceanogr aphi ¢ Commi ssion (10C), the Food and Agriculture O ganization of the
United Nations (FAO and ICSU) have jointly prepared the Cinate Agenda, an
integrated framework of international climate-related programmes. The dinmate
Agenda has been endorsed by the governing bodies of all sponsoring
organi zati ons.

10. The relevant organi zations, based on decisions of their governing bodies,
have al so started to develop the scientific foundations for conprehensive gl oba
observation systens for the major conponents of the Earth system the d oba
Cimte Qobserving System (GCOS) sponsored by WMO, UNEP, |1 OC and I CSU; the d oba
Qcean Cbserving System (G00S) sponsored by I0C, WMO, UNEP and | CSU; and the

Gd obal Terrestrial Cbserving System (GIOS) sponsored by FAO UNESCO, UNEP, WWMO
and | CSU. Cooperation between the three systens is pronoted through a joint
Sponsors G oup.

11. Aso in the area of biodiversity science, a new international cooperation
programe has been put into place. Diversitas, a joint programe of UNESCO and
| CSU and various bodies of the ICSU famly, is addressing key issues identified
in chapter 15 of Agenda 21 and the Convention on Biological Diversity.

12. Progress has been nade in enhancing coll aboration anong the natural and
soci 0-econom ¢ sciences at national, regional and international |evels.

Launched by the International Social Science Council (1SSC), the Internationa
Humman Di nensions of d obal Environnmental Change Progranme (| HDP) has now been
joined by ICSU, and this change further strengthens its interdisciplinarity.
UNESCO has | aunched an international scientific cooperation programre in the
soci al and human sci ences entitled "Managenent of Social Transformations" (MOST)
whose aimis to enhance the use of social science research in formlating
sust ai nabl e hunman devel opnent poli ci es.

13. Wthin the individual agencies and organi zations of the United Nations
system including the Wrld Bank, scientific progranmes and activities have
undergone significant revision and reorientation in order to respond to

chapter 35 of Agenda 21 and the conventions. Building upon a long tradition of
fostering sustai nabl e devel opnent in devel opi ng countries, this renewal of
priorities and nmechani sms has reinforced "research and devel opment" action in
sectors such as food, agriculture, fisheries and forestry (FAO, industry (the
United Nations Industrial Devel opment Organization (UNIDO)), health and
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sanitation (the Wrld Health Organization (WHO)), agroneteorol ogy and
operational hydrol ogy, and weather and climate forecasting and services (WO,
as well as broader scientific inquiry in the basic, engineering, social and
envi ronnental sciences (UNESCO United Nations University (UNU)). The

I nt ergover nent al QOceanogr aphi ¢ Conmmi ssi on, the International Hydrol ogica
Programme (I HP) and the Man and the Bi osphere Programme of UNESCO have
reoriented their activities in response to the specific chapters in Agenda 21
addressi ng oceans, freshwater and | and resources. Al relevant United Nations
organi zati ons have enhanced their programes ai ned at strengthening nationa
scientific capacities in developing countries, generally with particular
attention to Africa south of the Sahara. In the sane vein, the regiona

comm ssions have al so devel oped their progranmes that focus on strengthening
science as related to sustainabl e devel opnment in devel opi ng countri es.
Furthernore, |1CSU has nounted a progranme dedicated to strengthening scientific
capacities in developing countries related to global change research, and a
programe on capacity-building in science.

C. Establishnent of scientific assessnents as a
basis for decision-nmaking

14. The use of scientific assessnents of specific environmental problens and
their inplications for devel opnent continues to gain w despread acceptance as a
vital support for policy- and decision-making. Through the assessnent process,
the gl obal scientific comunity is nobilized to establish the current
peer-reviewed scientific know edge on a specific issue so as to identify major
gaps in scientific understanding and to carry out strategic programm ng of
further scientific research

15. The value of scientific assessnents had al ready been denpbnstrated prior to
the United Nations Conference on Environnment and Devel opnent, as was evi denced
by their input into the formulation of the Vienna Convention for the Protection
of the Ozone Layer, its Mntreal Protocol on Substances that Deplete the Ozone
Layer and subsequent anmendnents. At the international |evel, one of the main
ongoi ng scientific assessnment progranmes is that of the Intergovernmental Pane
on Cimte Change (I PCC) sponsored by WMO and UNEP. | PCC has proven to be a

val uabl e tool for CGovernments. Based on its scientific assessnents, |PCC has
proposed various response strategies to counter the potential inpacts of climte
change. As IPCC interfaces efficiently with the international scientific
comunity, its framework could serve as a nodel for simlar assessnment panels on
envi ronnent and devel opnent. Qher international assessnents that were

conpl eted after the United Nations Conference on Environnent and Devel opnent
include the d obal Biodiversity Assessnent coordinated by UNEP, to which sone
1,500 scientists contributed, and FAO s Report on the State of the Wrld' s Pl ant
Genetic Resources for Food and Agriculture based on information provided in 154
country reports. The scientific community al so conducted assessnents of
greenhouse gases (WMO GAW, gl obal water resources (Adm nistrative Conmttee on
Coordi nati on (ACC) Subcommittee on Freshwater Resources) and the pollution of
mari ne and coastal environnments froml and-based activities (Joint Goup of
Experts on the Scientific Aspects of Marine Environmental Protection-G oup of
Experts on the Scientific Aspects of Marine Pollution (GESAMP)).
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16. Progress has al so been nade in inportant scientific and methodol ogi cal work
on the devel opment of indicators for sustainable devel opnment. Scientists have
addressed the problens inherent in indicator design. It is noteworthy that an
ef fective dial ogue has now been established between the scientists working on

i ndicators, and the policy makers who will need to use them particularly within
the context of the Comm ssion on Sustainabl e Devel opnent (see also the report of
the Secretary-General on chapter 40 of Agenda 21 (E/ CN. 17/1997/2/ Add. 30)).

D. Scientific cooperation for capacity-building
in devel oping countries

17. A nunber of inportant initiatives have been | aunched to devel op hi gh-Ieve
scientific capacities in developing countries (with particular reference to the
| east devel oped countries) so as to enable these countries to address | oca
problenms and to participate fully in regional and international activities
related to inmportant issues such as sustainable water and coastal zone
management, gl obal change and the conservation and sustai nable utilization of

bi odi versity. Scientific capacities were al so enhanced through the upgradi ng of
el ectroni ¢ comruni cati ons capability and the renewal and sharing of data

i nformati on systens. North-South and Sout h- Sout h networki ng of scientists and
institutions of excellence contributed key el enments of these activities.
International organizations that supported these initiatives included UNESCO
FAO, the Third World Acadeny of Sciences (TWAS) and the Third World Network of
Scientific Organizations (TWSO as well as the d obal Change Systemfor

Anal ysi s, Research and Training (START) of ICSU. The intergovernmental

Commi ssion on Science and Technol ogy for Devel opnent set up by the Econom c and
Soci al Council provides another international expert forumfor advice in this
area, with the secretariat being provided by United Nations Conference on Trade
and Devel opnent (UNCTAD) .

18. Scientific cooperation is also being fostered at the national and regi ona

| evel s by academi es of science that are devel oping a grow ng nunber of
activities that address the scientific underpinnings of Agenda 21 chapters.

Nati onal academ es of science in devel oped countries are supporting science
activities in developing countries and, in this manner, strengthening vita

i nks between the scientific comunities of North and South. Scientific

capaci ty-building in devel oping countries is also supported through projects
financed by a nunber of devel opnment cooperati on agenci es of devel oped countri es.

[11. PROM SI NG CHANGES

19. Inproved cooperation and coordination has been established both anmong
scientific programes of relevant United Nati ons system organi zations (for
exanpl e, UNESCO, WMO, UNEP, FAO, UNIDO WHO, the International Atom c Energy
Agency (I AEA) and the International Maritine Organization (I1MJ)), and between

t hem and maj or non-governnental scientific organizations, notably I CSU, |SSC
the International Council for Engineering and Technol ogy (I CET) and their nenber
unions, the Third Wrld Acadeny of Sciences, and so on
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20. Modern informati on and conmuni cation technol ogi es hold the proni se of
bridging the information gap between North and South. Through the Internet,
scientists and engi neers around the gl obe can now interact instantly with their
col | eagues so as to comunicate their latest findings. Researchers in the South
will increasingly gain access to global databases and interact nore effectively
anmong t hensel ves and with col |l eagues in the North, thereby ending | ong years of

i solation and separation

21. Efforts to strengthen strategic |links anong the agricul tural

envi ronnental , basic and engi neering sciences are gradual |y nmaki ng progress.
The Worl d Bank is supporting a project that identifies 20 centres of excellence
in various regions of the South, in order to pronote capacity-building in
science and technol ogy according to the priorities of each region and with the
comm tnment of |ocal Governments. Each regional or international centre is
expected to enconpass a network of national centres ainmed at training scientists
and pronoting research and devel opnent. The regional centres will be part of a
gl obal network. The backbone of the international network will be the
international agricultural research centres of the Consultative G oup on
International Agricultural Research (CA AR) (co-sponsored by the Wrld Bank,
FAO, UNDP and UNEP). Oher intergovernnental organizations with major science
programes, such as UNESCO, UN DO and WMO, woul d al so be invited to participate
as well as nmmjor scientific non-governnmental organizations (for exanple, the
Third World Acadeny of Sciences).

22. At the regional level, promsing events included ministerial-level nmeetings
on science and technol ogy such as the Hem spheric Meeting of Mnisters
Responsi bl e for Sci ence and Technol ogy which was held in Cartagena, Colonbia, in
March 1996. Having the overall aimof strengthening cooperation in science and
t echnol ogy, the Declaration of Principles and Plan of Action adopted by the
Meeting constitute a detailed agenda for addressing regional needs in scientific
capaci ty-buil ding, social developnent, links with the productive sector,

envi ronnental conservation and the use of new information technology. Simlar
mnisterial-level nmeetings were held in other regions, notably Africa and Asia
and the Pacific.

23. "Science" is included as an inportant stakeholder in national institutiona
set-ups for pronoting sustainable developnent. |n a nunber of countries,
scientists have been incorporated into national coordination nmechani sns
(national conm ssions/national councils for sustainable devel opment) in their
personal capacities or as ex officio representatives of national scientific
institutions.

V. UNFULFI LLED EXPECTATI ONS

24. \Wile there has been growing international recognition of the role of the
sciences in sustainabl e devel opnent, there has not been an equival ent increased
support at the national level. The information available fromcountries,
including that submitted by national Governments to the Commi ssion on
Sust ai nabl e Devel opnent, indicates that very few countries have taken specific
neasures in direct response to chapter 35 of Agenda 21. In nany countries,
there is still a lack of clearly defined national strategies, policies and pl ans

l...
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for the purpose of ensuring the devel opnent of scientific capacity for the
benefit of sustainable devel opnent, the managenent of science, the integration
of science in national devel opnent plans and national participation in high-
priority international scientific endeavours. |In fact in nost countries,
investment in Rand Dis stagnating or even dimnishing. Wile budget shortages
explain this major shortcoming to some extent, it is also clear that many
Governnents accord low priority to investnment in science and national scientific
capacity-building. This runs counter to all evidence that there is a relation
bet ween investnments in science and education and the growth of gross nationa
product (G\P) in several countries showi ng rapi d econom c growth.

25. Many devel oping countries, in particular the | east devel oped ones, stil

| ack adequate scientific capacity, including a critical mass of qualified
scientists in relevant disciplines. Wak technological infrastructures, a
severe shortage of qualified human resources and limted financial neans explain
in part the persistent nature of the problemconfronting nany devel opi ng
countries. This is where national priority-setting and international scientific
cooperation are nost sorely needed. Wthout genuine political will on the part
of the international community, expressed in the form of cooperative
arrangenents, through, for exanple, the United Nations systemand its various
organi zations, these nost basic gaps will persist, seriously conpronising
efforts to nove towards sustainabl e devel opnent.

26. Scientific illiteracy remains a mgjor inpedinment (even in nmany

i ndustrialized countries) to bringing about a fuller appreciation of the conpl ex
i ssues of environment and devel opnent. To achieve a satisfactory way of life in
the nmodern world and to participate actively in the pursuit of sustainable

devel opnent, literacy in science, understood as an everyday working know edge of
t he subj ect, has becone as necessary as reading and witing (constituting
literacy in the comonly understood sense).

27. Another very unsettling devel opnent is the fact that financial support for
international scientific cooperation programes is stagnating or, in some cases,
even di mnishing. The financing of international scientific programes such as
the World dimte Research Programe (WVD, |10OC of UNESCO and | CSU) is provided
primarily by national Governnents. Quite naturally, Governments give priority
to the financing of national activities feeding into these internationally
nmandat ed and coordi nated programmes. As a result, it is often difficult to
raise funds for the international coordination efforts within each programe and
for true international cooperative activities, in particular those supporting
devel opi ng-country participation in these activities. Governnments shoul d
realize that internationally coordinated scientific programes need to have
sufficient international "core funding" in order to work efficiently as true

pr ogr anmes.

V. EMERG NG PRI ORI TI ES

28. Strong and concerted international support to build up the scientific
comunity and scientific infrastructures in devel oping countries, and in
particular in | east devel oped countries, is an urgent requirenent. Wthout an
endogenous scientific capacity and infrastructure, devel opment is inpeded. As

/...
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the gl obal nature of environmental issues is increasingly recognized and as
gover nment awareness of the interlinkages between devel opnent and environnent
grows, it becones equally apparent that scientific capacity nmust be reinforced
in all parts of the world and in a broad range of disciplines. Each country
nmust possess the scientific capability to be an active and i ndependent
participant in "environnment and devel opnent”, and to master its own
understandi ng of trends, potentials and threats inherent in change on a gl oba
scale. In the mpgjority of devel oping countries today, however, scientific
capacity falls far short of this objective.

29. To enhance scientific know edge and increase scientific capacity with
respect to the priority issues identified by the Comm ssion on Sustainabl e

Devel opnent (changi ng consunpti on and production patterns, energy (including
renewabl e forns), transport, urban issues, enterprise, freshwater, managenent of
ri sks), Governments, the scientific community and fundi ng organi zati ons shoul d
devote special attention to scientific activities relating to these fields. In
the field of renewabl e energy, there is a need for enhanced research and

capaci ty-buil ding, including through the inplenentation of the rel evant
conponents of the Wirld Sol ar Programme | aunched by the World Solar Summit at
Harare in Septenber 1996.

30. Scientific assessnents have proved to be effective nmechani sns for assuring
quality scientific inputs to decision-maki ng processes on a wi de variety of
environnental issues. Strong support should be provided for optimal utilization
of existing assessnent nechani sns and, where appropriate, additional such
processes should be set into place. The science of assessment should be further
devel oped in order to provide a sound scientific basis for enconpassing an
increasingly broad array of factors not only fromthe biophysical domain, but

al so fromthat of socio-econonics. Enhancenent of predictive capacity through
nodel | i ng and scenario devel opnent is yet another priority area for science.

The participation of experts from devel opi ng countries, which requires
particul ar financial report, should be increased.

31. Worldwi de accessibility to scientific information should be regarded as the
birthright of all of the world' s citizens and, in particular, should be readily
avail able to scientists in all countries. New information systens and

comuni cation technol ogi es hold the pronmise of offering rapid and worl dwi de
access to scientific resources, but it will be a major challenge to convert this
promise into reality. The investnment in tel ecomunication systens and
net wor ki ng services that is required to provide open access to these el ectronic
networks is currently well beyond the reach of sone devel opi ng countries,
particularly the | east devel oped countries. |Inmediate and concerted action is
needed in those cases to prevent the w dening of the already substantia

i nformation and communi cation gap with respect to the nore advanced countri es.

32. Science education, in the larger sense of the term should be reinforced in
all school curricula and at all levels of society. There persists a w despread
tendency to see science as the preserve of an intellectual elite, as an

acqui sition accessible only after years of study. Yet thinking in terms of
cause and effect, process and innovati on has w despread application to probl ens
of devel opnent and sustainability for all menbers of society. The intellectua

t ool s and approaches of science should be nade accessible in all countries, and

l...
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to all levels of the population, in order to allow all persons to be active
participants in finding solutions to environnental problens and defining
appropriate fornms of sustainable devel opnent. Activities ained at strengthening
sci ence education at national and international |evels are ipso facto related to
t he broader issue of education, awareness-raising and training for sustainable
devel opnent (see report of the Secretary-General on chapter 36 of Agenda 21
(E/CN. 17/ 1997/ 2/ Add. 26)) and shoul d be devel oped through cl ose cooperation

bet ween scientific and educational institutions and departmnents.

33. Along simlar lines, efforts should be continued to pronote recognition of
the validity and utility of traditional or |ocal know edge of the natura
environnent. These vernacul ar systens of environnental know edge constitute
paral | el bodies of know edge and know how whi ch can conpl ement scientific

know edge and technology. As they are already an integral part of the

soci 0-econom ¢ and cultural lives of comunities, they provide a grass-roots
base for conservation and sustai nabl e devel opnent action which can be accessed
t hrough participatory research nethods.

34. As regards the lack of funds allocated to science and sci ence educati on,
appropriate nmeasures nust be taken to increase investnment in Rand D at the
national level, with a focus on science for sustainable devel opment, in
devel opi ng countries and devel oped countries alike. Support to devel oping
countries, in particular |east developing countries, to strengthen their
scientific infrastructure and capacities, is one of the highest priorities
facing society today. Miltilateral and bilateral donor agencies and
Governnents, as well as specific funding nechani sns, such as the d oba
Environnent Facility, inrelation to the four core areas, should step up
significantly their support to devel oping countries in this regard. Specia
attention should also be paid to providing sufficient "core-funding" to the
secretariats of recognized international scientific cooperation programes in
key areas of environnent and sustai nabl e devel opnent.

35. Sone other issues that will require increased research activities in the
future are related to (a) the pathways of nman-nade chenmicals, in particular
toxi ¢ chemicals, in ecosystens, agro-ecosystens and the gl obal bi osphere and the
possi bl e undesirabl e biological effects in humans and ani mal s subsi sting often
far away fromthe source point; and (b) interdisciplinary research on
re-energing tropical and subtropical diseases conditioned by particular

envi ronnents and vectors.

Not es

! Report of the United Nations Conference on Environnent and Devel opnent,
vol. |, Resolutions Adopted by the Conference (United Nations publication
Sales No. E. 93.1.8 and corrigendun), resolution 1, annex 11

2 See Oficial Records of the Econonic and Social Council, 1995, Suppl enent
No. 12 (E/ 1995/32), chap. I, sect. C 2, para. 152.

8 AJAC.237/18 (Part 11)/Add.1 and Corr.1, annex |
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