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Chapter 34

TRANSFER OF ENVIRONMENTALLY SOUND TECHNOLOGY, COOPERATION
AND CAPACITY-BUILDING

INTRODUCTION

34,1. Environmentally sound technologies protect the environment, are less
polluting, use all resources in 2 more sustainable manner, recycle more of
their wastes and products, and handle residual wastes in a more acceptable
manner than the technologies for which they were substitutes.

34.2. Envirommentally sound technologies in the context of pollution are
"process and product technologies' that generate low or no waste, for the
prevention of pollution. They also cover "end of the pipe' technologies for
treatment of pollution after it has been generated.

34.3. Environmentally sound technologies are not just individual
technologies, but total systems which include know-how, procedures, goods and
services, and equipment as well as organizational and managerial procedures,
This implies that when discussing transfer of technologies, the human resource
development and local capacity-building aspects of technology choices,
including gender-relevant aspects, should also be addressed. Environmentally
sound technologies should be compatible with nationally determined
socio-economic, cultural and environmental priorities,

34.4, There is a need for favourable access to and transfer of
environmentally sound technologies, in particular to developing countries,
through supportive measures that promote technology cooperation and that
should enable transfer of necessary technological know-how as well as building
up of economic, technical, and managerial capabilities for the efficient use
and further development of transferred technology. Technology cooperation
involves joint efforts by enterprises and Governments, both suppliers of
technology and its recipients. Therefore, such cooperation entails an
iterative process involving govermment, the private sector, and research and
development facilities to ensure the best possible results from transfer of
technology. Successful long-term partnerships in technology cooperation
necessarily require continuing systematic training and capacity-building at
all levels over an extended period of time.

34.5. The activities proposed in this chapter aim at improving conditions and
procesees on information, access to and transfer of technology (including the
state-of-the-art technology and related know-how), in particular to developing
countries, as well as on capacity-building and cooperative arrangements and
partnerships in the field of technology, in order to promote sustainable
development. New and efficient technologies will be essential to increase the
capabilities, in particular of developing countries, toc achieve sustainable
development, sustain the world's economy, protect the environment, and
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alleviate poverty and human suffering., Inherent in these activities is the
need to address the improvement of technology currently used and its
replacement, when appropriate, with more accessible and more enviroamentally
sound technology.

BASIS FOR ACTION

34.6. This chapter of Agenda 21 is without prejudice to specific commitments
and arrangements on transfer of technology to be adopted in specific
international instruments,

34.7. The availability of scientific and technological information and access
to and transfer of environmentally sound technology are essential requirements
for sustainable development. Providing adequate information on the
environmental aspects of present technologies consists of two interrelated
components: upgrading information on present and state-of-the-art
technologies, including their environmental risks, and improving access to
environmentally sound technologies.

34.8. The primary goal of improved access to technology information is to
enable informed choices, leading to access to and transfer of such
technologies and the strengthening of countries' own technological
capabilities.

34,9. A large body of useful technological knowledge lies in the public
domain., There is a need for the access of developing countries to such
technologies as are not covered by patents or lie in the public domain.
Developing countries would also need to have access to the know-how and
expertise required for the effective utilization of the aforesaid technologies.

34.10. Copsideration must be given to the role of patent protection and
intellectual property rights along with an examination of their imnact on the
access to and transfer of environmentally sound technology, in particular to
developing countries, as well as to further exploring efficlently the concept
of assured access for developing countries to eavironmentally sound technology
in its relation to proprietary rights with a view to developing effective
responses to the needs of developing countries in this area.

34.11. Proprietary technology is available through commercial channels, and
international business is an important vehicle for technology transfer.
Tapping this pool of knowledge and recombining it with local innovations to
generste alternative technologies should be pursued. At the same time that
concepts and modalities for assured access to environmentally sound
technologies, including state-of-the-art techanologies, in particular by
developing countries, continued to be explored, enhanced access to
envirommentally sound technologies should be promoted, facilitated and
financed as appropriate, while providing fair incentives to innovators that
promote research and development of new environmentally sound techmnologies.
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34.12. Recipient countries require technology and strengthened support to
help further develop their scientific, technological, professional and related
capacities, taking into account existing technologies and capacities. This
support would enable countries, in particular developing countries, to make
more rational technology choices. These countries could then better assess
environmentally sound technologies prior to their transfer and properly apply
and manage them, as well as improve upon already existing technologies and
adapt them to suit their specific development needs and priorijties.

34.13. A critical mass of rescarch and development capacity is crucial to the
effective dissemination and use of environmentally sound technologies and
their generation locally. Education and training programmes should reflect
the needs of specific goal-oriented research activities and should work to
produce specialists literate in enviromnmentally sound technology and with an
interdisciplinary outlook. Achieving this critical mass involves building the
capabilities of craftspersons, technicians and middle-level managers,
scientists, engineers and educators, as well as developing their corresponding
social or managerial support systems. Transferring environmentally sound
technologies also involves innovatively adapting and incorporating them into
the local or national culture.

OBJECTIVES
34.14. The following objectives are proposed:

(a) To help to ensure the access, in particular of developing countries,
to scientific and technological information, including information on
state-of-the-art technologies;

(b) To promote, facilitate, and finance, as appropriate, the access to
and the transfer of enviroamentally sound technologies and corresponding
xnow-how, in particular to developing countries, on favourable terms,
including on concessional and preferential terms, as mutually agreed, taking
into account the need to protect intellectual property rights as well as the
special needs of developing countries for the implementation of Agenda 21;

(c) To facilitate the maintenance and promotion of environmentally sound
indigenous technologies that may have been neglected or displaced, in
particular in developing countries, paying particular attention to their
priority needs and taking into account the complementary roles of men and
women;

(d) To support endogenous capacity-building, in particular in developing
countries, 50 they can assess, adopt, manage and apply environmentally sound
technologies. This could be achieved through jnter alia:

(i) Human resource development; -

(ii) Strengthening of institutional capacities for research and
development and programme implementation;

/olo



A/CONF.151/26 (Vol. III)
English
Page 52

(iii) Integrated sector assessments of technology needs, in accordance
with countries' plans, objectives and priorities as foreseen in the
implementation of Agenda 21 at the national level;

(e) To promote long-term technological partnerships between holders of
environmentally sound technologies and potential users.

ACTIVITIES

(a)

v men in i informati

subregional. regional and interpational systems

34.15. Existing national, subregional, regional and international information
systems should be developed and linked through regional clearing-houses
covering broad-based sectors of the economy such as agriculture, industry and
energy. Such a network might, ipter alia, include national, subregional and
regional patent offices that are equipped to produce reports on
state-of-the-art technology. The clearing-house networks would disseminate
information on available technologies, their sources, their environmental
risks, and the broad terms under which they may be acquired. They would
operate on an information-demand basis and focus on the information needs of
the end-users. They would take iunto account the positive roles and
contributions of international, regional and subregional organizations,
business communities, trade associations, non-govermmental organizatioas,
national Governments, and newly established or strengthened national networks.

34.16. The international and regional clearing-houses would take the
initiative, where necessary, in helping users to ldentify their needs and in
disseminating information that meets those needs, including the use of
existing news, public information, and communication systems. The
disseminated information would highlight and detail concrete cases where
environmentally sound technologies were successfully developed and
implemented. In order to be effective, the clearing-houses need to provide
not only information, but also referrals to other services, including sources
of advice, training, technologies and technology assessmeat. The
clearing-houses would thus facilitate the establishment of joint ventures and
partnerships of various kinds.

34.17. An inventory of existing and international or regional clearing-houses
or information exchange systems should be undertaken by the relevant United
Nations bodies. The existing structure should be strergthened and improved
when necessary. Additional information systems should be developed, if
necessary, in order to fill identified gaps in this international network.

(b) Support of and promotion of access to transfer of technology

34.18. Governments and international organizations should promote, and
encourage the private sector to promote, effective modalities for the access
and transfer, in particular to developing countries, of environmentally sound
technologies by means of activities, including the following:
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(a) Formulation of policies and programmes for the effective transfer of
environmentally sound technologies that are publicly owned or ia the public
domain;

(b) Creation of favourable conditions to encourage the private and
public sectors to innovate, market and use environmeutally sound technologies:

(c) Examination by Governments and, where appropriate, by relevant
organizations of existing policies, including subsidies and tax policies, and
regulations to determine whether they encourage or impede the access to,
transfer of and introduction of environmentally sound technologies;

(d) Addressing, in a framework which fully integrates environment and
development, barriers to the transfer of privately owned environmentally sound
technologies and adoption of appropriate general measures to reduce such
barriers while creating specific incentives, fiscal or otherwise, for the
transfer of such technologies;

(e) In the case of privately owned technologies, the adoption of the
following measures, in particular for developing countries:

(i) Creation and enhancement by developed countries, as well as other
countries which might be in a position to do so, of appropriate
incentives, fiscal or otherwise, to stimulate the transfer of
environmentally sound technology by companies, in particular to
developing countries, as integral to sustainable development;

(ii) Enhancement of the access to and transfer of patent protected
environmentally sound technologlies, in particular to developing
countries;

(iii) Purchase of patents and licences on commercial terms for their
transfer to developing countries on non-commercial terms as part of
development cooperation for sustainable development, taking into
account the need to protect intellectual property rights;

(iv) In compliance with and under the specific circumstances recognized
by the relevant international conventions adhered to by States, the
undertaking of measures to prevent the abuse of intellectual
property rights, including rules with respect to their acquisition
through compulsory licensing, with the provision of equitable and
adequate compensation;

(v) Provision of financial resources to acquire environmentally sound
technologies in order to enable in particular developing countries
to implement measures to promote sustainable development that would
entail a special or abnormal burden to them;

(f) Development of mechanisms for the access to and E}insfer of
environmentally sound technologies, in particular to developing countries,
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while taking into account development in the process of negotiating an
international code of conduct on transfer of technology, :as decided by UNCTAD
at its eighth session, held at Cartagena de Indias, Colombia, in February 1992,

(c) Improvement of the capacity to develop and manage environmentally sound
technologies

34,19, Frameworks at subregional, regional and international levels should be
established and/or strengthened for the development, transfer and application
of enviromnmentally sound technologies and corresponding technical xnow-how
with a special focus on developing countries' needs, by adding such functions
to already existing bodies. Such frameworks would facilitate initiatives from
both developing and developed countries to stimulatu the research, development
and transfer of environmentally sound technologies, often through partnerships
within and among countries and between the scientific and technological
community, industry and Governments.

34.20. National capacities to assess, develop, manage and apply new
technologies should be developed. This will require strengtheniug existing
institutions, training of personnel at all levels, and educaticn of the
end-user of the technology.

(d) Establishment of a collaboratjve petwork of research ceptres

34.21. A collaborative network of national, subregional, regional and
international research centres on environmentally sound technology should be
established to enhance the access to and development, management and transfer
of environmentally sound technologies, including transfer and cooperation
among developing countries and between developed and developing countries,
primarily based on existing subregional or regional research, development and
demonstration centres which are linked with the national institutions, in
close cooperation with the private sector.

(e) Support for programmes of cooperation and assistance

34.22. Support should be provided for programmes of cooperation and
assistance, including those provided by United Nations agencies, international
organizations, and other appropriate public and private organizations, in
particular to developing countries, in the areas of research and development,
technological and human resources capacity-building in the fields of training,
maintenance, national technology needs assessments, environmental impact
assessments, and sustainable development planning.

34.23. Support should also be provided for national, subregional, regional,
multilateral and bilateral programmes of scientific research, dissemination of
information and technology development among developing countries, including
through the involvement of both public and private enterprises and research
facilities, as well as funding for technical cooperation among developing
countries' programmes in this area. This should include developing links
among these facilities to maximize their efficiency in understanding,
disseminating and implementing technologies for sustainable development.
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34.24., The development of global, regional and subregional programmes should
include identification and evaluation of regional, subregional and national
need-based priorities. Plans and studies supporting these programmes should
provide the basis for potential financing by multilateral development banks,
bilateral organizations, private sector interests and non-governmental
organizations.

34,25, Visits should be sponsored and, on a voluntary basis, the return of
qualified experts from developing countries in the field of envirommentally
sound technologies who are currently working in developed country institutions
should be facilitated.

(f) Technology assessment in support of the management of environmeptally
sound technology

34.26. The international community, in particular United Nations agencies,
international organizations, and other appropriate and private organizations
should help exchange experiences and develop capacity for technology needs
assessment, in particular in developing countries, to emnable them to make
choices based on environmentally sound technologies, They should:

(a) Build up technology assessment capacity for the management of
environmentally sound technology, including environmental impact and risk
assessment, with due regard to appropriate safeguards on the transfer of
technologies subject to preohibition on environmental or health grounds;

{b) Strengthen the international network of regional, subregional or
national environmentally sound technology assessment centres, coupled with
clearing-houses, to tap the technology assessment sources mentioned above for
the benefit of all nations. These centres could, in principle, provide advice
and training for specific national situations and promote the building up of
national capacity in envirommentally sound technology assessment. The
possibility of assigning this activity to already existing regional
organizations should be fully explored before creating entirely new
institutions, and funding of this activity through public-private partnerships
should also be explored, as appropriate.

(g) Collaborative arrangements and partnerships

34.27.,. Long-term collaborative arrangements should be promoted between
enterprises of developed and developing countries for the development of
environmentally sound technologies. Multinational companies, as repositories
of scarce technical skills needed for the protection and enhancement of the
environment, have a special role and interest in promoting cooperation in and
related to technology transfer, as they are important channels for such
transfer, and for building a trained human resource pool and infrastructure,

34.28. Joint ventures should be promoted between suppliers and recipients of

technologies, taking into account developing countries' policy priorities and
objectives. Together with direct foreign investment, these ventures could
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constitute important channels of transferring environmentally sound
technologies. Through such joint ventures and direct investment, sound
environmental management practices could be transferred and maintained.

MEANS OF IMPLEMENTATION
Fi i 3 ) .

34.29. The Conference secretariat has estimated the average total annual cost
(1993-2000) of implementing the activities of this chapter to be between

$450 million and $600 million from the international community on grant or
concessional terms. These are indicative and order-of-magnitude estimates
only and have not been reviewed by Govermments., Actual costs and finaucial
terms, including any that are non-concessional, will depend upon, inter alia,
the specific strategies and programmes Governments docide upon for
implementation.
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Chapter 395

SCIENCE FOR SUSTAINABLE DEVELOPMENT

INTRODUCTION

35.1. This chapter focuses on the role and the use of the sciences in
supporting the prudent management of the environment and development for the
daily survival and future development of humanity. The programme areas
proposed herein are intended to be over-arching, in order to support the
specific scientific requirements identified in the other Agenda 21 chapters.
One role of the sciences should be to provide information to better enable
formulation and selection of environment and development policies in the
decision-making process. In order to fulfil this requirement, it will be
essential to enhance scientific understanding, improve long-term scientific
assessments, strengthen scientific capacities in all countries and ensure that
the sciences are responsive to emerging needs.

35.2., Scientists are improving their understanding in areas such as climatic
change, growth in rates of resource consumption, demographic trends, and
environmental degradation. Changes in those and other areas need to be taken
into account in working out long-term strategies for development. A first
step towards improving the scientific basis for these strategies is a better
understanding of land, oceans, atmosphere and their interlocking water,
nutrient and biogeochemical cycles and energy flows which all form part of the
Earth system. This is essential if a more accurate estimate is to be provided
of the carrying capacity of the planet Earth and of its resilience under the
many stresses placed upon it by human activities. The sciences can provide
this understanding through increased research into the underlying ecological
processes and through the application of modern, effective and efficient tools
that are now available, such as remote-sensing devices, robotic monitoring
instruments and computing and modelling capabilities. The sciences are
playing an important role in linking the fundamental significance of the Earth
system as life support to appropriate strategies for development which build
on its continued functioning. The sciences should continue to play an
increasing role in providing for an improvement in the efficiency of resource
utilization and in finding new development practices, resources, and
alternatives. There is a need for the sciences constantly to reassess and
promote less intensive trends in resource utilization, including less
intensive utilization of emergy in industry, agriculture, and transportation.
Thus, the sciences are increasingly being understood as an essential component
in the search for feasible pathways towards sustainable development.

35.3. Scientific knowledge should be applied to articulate and support the
goals of sustainable development, through sclientific assessments of current
conditions and future prospects for the Earth system. Such assessments, based
on existing and emerging innovations within the sciences, should be used in
the decision-making process and in the interactive processes between the
sclences and policy-making. There needs to be an increased output from the
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sciences in order to enhance understanding and facilitate interaction between
science and society. An increase in the scientific capacity and capability to
achieve these goals will also be required, particularly in developing
countries. Of crucial importance is the need for scientists in developing
countries to participate fully in international scientific research programmes
dealing with the global problems of enviroument and development so as to allow
all countries to participate on equal footing in negotiations on global
environmental and developmental issues. In the face of threats of
irreversible environmental damage, lack of full scientific understanding
should not be an excuse for postponing actions which are justified in their
own right. The precautionary approach could provide a basis for policies
relating to complex systems that are not yet fully understood and whose
consequences of disturbances cannot yet be predicted.

35.4., The programme areas, which are in harmony with the coaclusions and
recommendations of the International Conference on an Agenda of Science for
Environment and Development into the 21st Century (ASCEND 21) are:

(a) Strengthening the scientific basis for sustainable management:
(b) Enhancing scientific understanding;
(c) Improving long-term scientific assessment;

(d) Building up scientific capacity and capability.

PROGRAMME AREAS

A. Strengthening the scientific basis for sustainable
mapagement '

Basis f ki

35.5. Sustainable development requires taking longer-term perspectives,
integrating local and regional effects of global change into the development
process, and using the best scientific and traditional knowledge available.
The development process should be constantly re-evaluated, in light of the
findings of scientific research, to ensure that resource utilization has
reduced impacts on the Earth system. Even so, the future is uncertain, and
there will be surprises. Good environmental and developmental management
policies must therefore be scientifically robust, seeking to keep open a range
of options to ensure flexibility of response, The precautionary approach is
important. Often, there is a communication gap among scientists, policy
makers, and the public at large, whose interests are articulated by both
governmental and non-governmental organizations. Better communication is
required among scientists, decision makers, and the general public.
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Objecti

35.6. The primary objective is for each country with the support of
international organizations, as requested, to identify the state of its
scientific knowledge and its research needs and priorities in order to
achieve, as soon as possible, substantial improvements in:

(a) Large-scale widening of the scientific base and strengthening of
scientific and research capacities and capabilities - in particular, those of
developing countries - in areas relevant to environment and development;

(b) Environmental and developmental policy formulation, building upon
the best scientific knowledge and assessments, and taking into account the
need to enhance international cooperation and the relative uncertainties of
the various processes and options involved;

(c) The interaction between the sciences and decision-making, using the
precautionary approach, where appropriate, to change the existing patterns of
production and consumption and to gain time for reducing uncertainty with
respect to the selection of policy options;

(d) The generation and application of knowledge, especially indigenous
and local knowledge, to the capacities of different environments and cultures,
to achieve sustained levels of development, taking into account interrelations
at the national, regional and international levels:;

(e) Improving cooperation between scientists by promoting
interdisciplinary research programmes and activities;

(f) Participation of people in setting priorities and in decision-making
relating to sustainable development.

Activiti

35.7. Countries, with the assistance of international organizations, where
required, should:

(a) Prepare an inventory of their natural and social science data
holdings relevant to the promotion of sustainable development;

(b) Identify their research needs and priorities in the context of
international research efforts;

(c) Strengthen and design appropriate institutional mechanisms at the
highest appropriate local, national, subregional and regional levels and
within the United Nations system for developing a stronger scientific basis
for the improvement of environmental and developmental policy formulation
consistent with long-term goals of sustainable development. Current research
in this area should be broadened to include more involvement of the public in
establishing long-term societal goals for formulating the sustainable
development scenarios;
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(d) Develop, apply and institute the necessary tools for susteinable
development, with regard to:

(i) Quality-of-life indicators covering, for example, health, cducation,
social welfare, state of the environment, and the economy:

(ii) Economic approaches to environmentally sound development and new and
improved incentive structures for better resource management;

(iii) Long-term envirommental policy formulation, risk management and
environmentally sound technology assessment;

(e) Collect, analyse and integrate data on the linkages between the
state of ecosystems and the health of human communities ia order to improve
knowledge of the cost and benefit of different davelopmen*: policies and
strategies in relation to health and the environment, particularly in
developing countries;

(£) Conduct scientific studies of national and regional pathways to
sustainable development, using comparable and complementary methodologies.
Such studies, coordinated by an international sclence effort, should to a
large extent involve local expertise and be conducted by multidisciplinary
teams from regional networks and/or research centres, as appropriate and
according to national capacities and the available resources;

(g) Improve capabilities for determining scientific research priorities
at the national, regional and global levels to meet the needs of sustainable
development, This is a process that involves scientific judgements regarding
short-term and long-term benefits and possible long-term costs and risks. It
should be adaptive and responsive to perceived needs and be carried out via
transparent, "user-friendly", risk-evaluation methodologies:;

(h) Develop methods to link the findirgs of the established sciences
with the indigenous knowledge of different cultures. The methods should be
tested using pilot studies, They should be developed at the local level and
should concentrate oa the links between the traditional knowledge of
indigenous groups and corresponding, current "advanced science", with
particular focus on disseminating and applying the results to environmental
protection and sustainable development.

Means of implementation

(a) FElpancing and cost evaluation

35.8. The Conference secretariat has estimated the average tLotal annual cost
(1993-2000) of implementing the activities of this programme to be about

$150 million, including about $30 million from the internatioral community on
grent or concessional terms., These are indicative and order-of-magnitude

estimates only and have not been reviewed by Governments. Actual costs and
tiaancial terms, including any that are non-concessional, will depend upon,
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inter alia, the specific strategies and programmes Governments decide upon for
implementation.

(b) Scientifi i technological
35.9. The scientific and technological means include the following:

(a) Supporting new scientific research programmes, including their
socio-economic and human aspects, at the community, national, subregional,
regional and global levels, to complement and encourage synergies between
traditional and conventional scientific knowledge and practices and
strengthening interdisciplinary research related to environmental degradation
and rehabilitation;

(b) Setting up demonstration models of different types (e.g.,
socio-economic, environmental conditions) to study methodologies and formulate
guidelines;

(c) Supporting research by developing relative-risk evaluation methods
to assist policy makers in ranking scientific research priorities.

B, Ephancing scieptific understanding
Basis for action

35.10. 1In order to promote sustainable development, more extensive knowledge
is required of the Earth's carrying capacity, including the processes that
could elther impair or enhance its ability to support life. The global
environment is changing more rapidly than at any time in recent centuries; as
a result, surprises may be expected, and the next century could see
significant environmental changes. At the same time, the human consumption of
energy, water and non-renswable resources is increasing, on bolh 3 total and a
per capita basis, and shortages may ensue in many parts of the world even if
enviroonmental conditions were to remain unchanged, Soclal processes are
subject to multiple variations across time and space, regions and culture.
They both affect and are influenced by changing enviconmental conditions.
Human factors are key driving forces in these intricate sets of relatlonships
and exert their influence directly on global change., Therefore, study of the
human dimensions of the causes and conseguences of environmental change and of
more sustainable development paths is essential.

Obiectives

35.11., One key objective is to improve and increase the fundamental
understanding of the linkages between human and natural environmental systems
and improve the analytical and predictive tools required to better understand
the environmental impacts of development options by:
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(a) Carrying out research programmes in order better to understand the
carrying capacity of the Earth as conditioned by its natural systems, such as
the biogeochemical cycles, the atmosphere/hydrosphere/lithosphere/cryosphere
system, the biosphere and biodiversity, the agro-ecosystem and other
terrestrial and aquatic ecosystems:

(b) Developing and applying new analytical and predictive tools in order
to assess more accurately the ways in which the Earth's natural systems are
being increasingly influenced by human actions, both deliberate and
inadvertent, and demographic trends, and the impact and consequences of those
actions and trends:

(c) Integrating physical, economic and social sciences in order better
to understand the impacts of economic and social behaviour on the environment
and of environmental degradation on local and-global economies.

Activiti
35,12. The following activities should be undertaken:

(a) Support development of an expandsd monitoring network to describe
cycles (for example, global, biogeochemical and hydrological cycles) and test
hypotheses regarding their behaviour, and improve research into the
interactions among the various global cycles and their consequences at
national, subregional, regional and global levels as guides to tolerance and
vulnerability:

(b) Support national, subregional, regional and international
observation and research programmes in global atmospheric chemistry and the
sources and sinks of greenhouse gases, and ensure that the results are
presented in a publicly accessible and understandable form;

(c) Support national, subregional, regional and international research
programmes on marine and terrestrial systems, strengthen global terrestrial
databases of their components, expand corresponding systems for monitoring
their changing states and enhance predictive modelling of the Earth system and
its subsystems, including modelling of the functioning of these systems
assuning different intensities of human impact. The research programmes
should include the programmes mentioned in other Agenda 21 chapters which
support mechanisms for cooperation and coherence of research programmes on
global change;

(d) Encourage coordination of satellite missions, the networks, systems
and procedures for processing and disseminating their data; and develop the
interface with the research users of Earth observation data and with the
United Nations EARTHWATCH system;

(e) Develop the capacity for predicting the responses of terrestrial,
freshwater, coastal and marine ecosystems and biodiversity to short- and
long-term perturbations of the environment, and develop further restoration
ecology;
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(f) Study the role of biodiversity and the loss of species in the
functioning of ecosystems and the global life-support system;

(g) Initiate a global observing system of parameters needed for the
rational management of coastal and mountain zones and significantly expand
freshwater quantity/quality monitoring systems, particularly in developing
countries;

(h) 1In order to understand the Earth as a system, develop Earth
observation systems from space which will provide integrated, continuous and
long-term measurements of the interactions of the atmosphere, hydrosphere and
lithosphere, and develop a distribution system for. data which will facilitate
the utilization of data obtained through observation;

(i) Develop and apply systems and technology that automatically collect,
record and transmit data and information to data and analysis centres, in
order to monitor marine, terrestrial and atmospheric processes and provide
advance warning of natural disasters;

(j) Enhance the contribution of the engineering sciences to
multidisciplinary research programmes on the Earth system, in particular with
regard to increasing emergency preparedness and reducing the negative effects
of major natural disasters:

(k) Intensify research to integrate the physical, economic and social
sciences to better understand the impacts of economic and social behaviour on
the environment and of environmental degradation on local and global economies
and, in particular:

(1) Develop research on human attitudes and behaviour as driving forces
central to an understanding of the causes and consequences of
environmental change and resource use;

(ii) Promote research on human, economic and social responses to global
change;

(1) Support development of new user-friendly teciinologies and systems
that facilitate the integration of multidisciplinary, physical, chemical,
biological and social/human processes which, in turn, provide information and
knowledge for decision makcrs and the general public.

Means of implementation
(a) Financing and cost evaluation

35,13, The Conference secretariat has estimated the average total annual cost
(1993-2000) of implementing the activities of this programme to be ahout

$2 billion, including about $1.5 billion from the international community on
grant or concessional terms. These are indicative and order-of-magnitude
estimates only and have not been reviewed by Governments. Actual costs and
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financial terms, including any that are non-concessional, will depend upon,
inter alia., the specific strategies and programmes Governments decide upon for
implementation.

(b) Sciepntific and technological means
35.14. The scientific and technological means include the following:

(a) Supporting and using the relevant national research activities of
academia, research institutes and governmental and non-governmental
organizations, and promoting their active participation in regional and global
programmes, particularly in developing countries;

(b) Increasing the use of appropriate enabling syst2ms and technologies,
such as supercomputers, space-based observational technology, Earth- and
ocean-based observational technologies, data management and database
technologies and, in particular, developing and expanding the Global Climate
Observing System,

C. Improving long-term scientific assessment
Basis for action

35.15. Meeting scientific research needs in the environment/development field
is only the first step in the support that the sciences can provide for the
sustainable development process. The knowledge acquired may then be used to
provide scientific assessments (audits) of the current status and for a range
of possible future conditions, This implies that the biosphere must be
maintained in a healthy state and that losses in biodiversity must be slowed
down. Although many of the long-term environmental changes that are likely to
affect people and the biosphere are global in scale, key changes can often be
made at the national and local levels, At the same time, human activities at
the local and regional levels often contribute to global threats - e.g.,
stratospheric ozone depletion. Thus sclentific assessments and projections
are required at the global, regional and local levels. Many countries and
organizations already prepare reports on the environment and development which
review current conditions and indicate future trends. Regional and global
assessments could make full use of such reports but should be broader in scope
and include the results of detailed studies of future conditions for a range
of assumptions about possible future human responses, using the best available
models. Such assessments should be designed to map out manageable development
pathways within the environmental and socio-economic carrying capacity of each
region. Full use should be made of traditional knowledge of the local
environment.

Objectives

35.16. The primary objective is to provide assessments of the current status
and trends in major developmental and eanvironmental issues at the national,
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subregional, regional and global levels on the basis of the best available
scientific knowledge in order to develop alternative strategies, including
indigenous approaches, for the different scales of time and spacs required for
long-term policy formulation.

Activiti
35.17. The following activities should be undertaken:

(a) Coordinate existing data- and statistics-gathering systems relevant
to developmental and environmental issues so as to support preparation of
long-term scientific assessments - for example, data on resource depletion,
import/export flows, energy use, health impacts and demographic trends:; apply
the data obtained through the activities identified in programme area B to
environment/development assessments at the global, regional and local levels;
and promote the wide distribution of the assessments in a form that is
responsive to public needs and can be widely understood:;

(b) Develop a methodology to carry out national and regional audits and
a five-year global audit on an integrated basis. The standardized audits
should help to refine the pattern and character of development, examining in
particular the capacities of global and regional life-supporting systems to
meet the needs of human and non-human life forms and identlifying areas and
resources vulnerable to further degradation. This task would involve the
integration of all relevant sciences at the national, regional, and global
levels, and would be organized by governmeatal agencies, nmon-goveramental
organizations, universities and research institutions, assisted by
international governmental and non-governmental organizations and United
Nations bodlies, when necessary and as appropriate. These audits should then
be made available to the gemeral public.

Means of implementation
Fi . i luati

35.18. The Conference secretariat has estimated the average total annual cost
(1993-2000) of implementing the activities of this programme to be about

$35 million, including about $18 million from the international community on
grant or concessional terms. These are indicative and order-of-magnitude
estimates only and have not been reviewed by Governments. Actual costs and
financial terms, including any that are non-concessional, will depend upon,
ipter alia, the specific strategies and programmes Governments decide upon for
implementation.

35.19, With regard to the existing data requirements under programme area A,
support should be provided for national data collection and warning systems.
This would involve setting up database, information and reporting systems,
including data assessment and information dissemination in each region.
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35.20. In view of the increasing role the sciences have to play-in dealing
with the issues of environment and development, it is necessary to build up
scientific capacity and strengthen such capacity in all countries -
particularly in developing countries - to enable them to participate fully in
the generation and application of the results of scientific research and
development concerning sustainable development. There are many ways to build
up scientific and technological capacity. Some of the most important of them
are the following: education and training in s¢ience and technology:
assistance to developing countries to improve infrastructures for research and
development which could enable scientists to work more productively:
development of incentives to encourage research and development; and greater
utilization of their results in the productive sectors of the economy. Such
capacity-building would also form the basis for improving public awareness and
understanding of the sciences, Special emphasis must be put on the need to
assist developing countries to strengthen their capacities to study their own
resource bases and ecological systems and manage them better in order to meet
national, regional and global challenges. Furthermore, in view of the size
and complexity of global environmental problems, a need for more specialists
in several disciplines has become evident world wide.

Objectives

35.21. The primary objective is to improve the scientific capacities of all
countries - in particular, those of developing countries - with specific
regard to:

(a) Education, training and facilities for local research and
development and human resource development in basic scientific disciplines and
in eavironment-related sciences, utilizing where appropriate traditional and
local knowledge of sustainability;

(b) A substantial increase by the year 2000 in the number of
scientists - particularly women scientists - in those developing countries
where their number is at present insufficient;

(c) Reducing significantly the exodus of scientists from developing
countries and encouraging those who have left to return:

(d) Improving access to relevant information for scientists and decision
makers, with the aim of improving public awareness and participation in
decision-making;

(e) Involvement of scientists in national, regional and global

environmental and developmental research programmes, including
multidisciplinary research;
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(f) Periodic academic update of scientists from developing countries in
their respective fields of knowledge.

Activities
35.22. The following activities should be undertaken:

(a) Promote the education and training of scieantists, not only in their
disciplines but also in their ability to identify, manage and incorporate
environmental considerations into research and development projects; ensure
that a sound base in natural systems, ecology and resource management is
provided: and develop specialists capable of working in interdisciplinary
programmes related to enviromnment and development, including the field of
applied social sciences;

(b) Strengthen the scientific infrastructure in schools, universities
and research ingtitutions - particularly those in developing countries -~ by
the provision of adequate scientific equipment and access to current
scientific literature, for the purpose of achieving and sustaining a critical
mass of highly qualified scientists in these countries;

(¢c) Develop and expand national scientific and technological databases,
processing data in unified formats and systems, and allowing full and open
access to the depository libraries of regional scientific and technological
information networks. Promote submission of scientific and technologlcal
information and databases to global or regional data centres and network
systems;

(d) Develop and expand regional and global sclentific and technological
information networks which are based on and linked to national scientific and
technological databases; collect, process and disseminate information from
regional and global scientific programmes; expand activities to reduce
information barriers due to language differences. Iucrease the applications -
particularly in developing countries - of computer-based retrieval systems in
order to cope with the growth of scientific literature;

(e) Develop, strengthen and forge new partnerships among national,
regional and global capacities to promote the full and open exchange of
s¢ientific and technological data and information and to facilitate technical
assistance related to environmentally sound and sustainable development. This
should be done through the development of mechanisms for the sharing of basic
research, data and information, and the improvement and development of
international networks and centres, including regional linking with national
scientific databases, for research, training and monitoring. Such mechanisms
should be designed so as to enhance professional cooperation among scientists
in all countries and to establish strong national and regional alliances
between industry and research institutions;

(f) Improve and develop new links between existing networks of natural
and social scientists and universities at the international level in order to
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strengthen national capacities in the formulation of policy options in the
field of environment and development;

(g) Compile, analyse and publish information on indigenous environmental
and developmental knowledge, and assist the communities that possess such
knowledge to benefit from them.

" ¢ imp] tac
(a) Fipancing and cost evaluation

35.23, The Conference secretariat has estimated the average total annual cost
(1993-2000) of implementing the activities of this programme to be about

$750 million, including about $470 million from the international community on
grant or concessional terms. These are indicative and order-of-magnitude
estimates only and have not been reviewed by Governments. Actual costs and
financial terms, including any that are non-concessional, will depend upon,
jnter alia, the specific strategies and programmes Governments decide upon for
implementation,

(b) Scientific and technological means

35.24, Such means include increasing and strengthening regional
multidisciplinary research and training networks and centres making optimal
use of existing facilities and associated sustainable development and
technology support systems in developing regions. Promote and use the
potential of independent initiatives and indigenous innovations and
entrepreneurship. The function of such networks and centres could include,
for example:!

(a) Support and coordination of scientific cooperation among all nations
in the region;

(b) Linking with monitoring centres and carrying out assessment of
environmental and developmental conditions;

(c) Support and coordination of national studies of pathways towards
sustainable development;

(d) Organization of science education and training;

(e) Establishment and maintenance of information, monitoring and
assessment systems and databasaes.

(c) Capacity-building

35.25. Capacity-building includes the following:

(a) Creating conditions (e.g., salaries, equipment, librarles) to ensure
that the scientists will work effectively in their home countries;
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(b) Enhancing national, regional and global capacities for carrying out
scientific research and applying scientific and technological information to
environmentally sound and sustainable development. This includes a need to
increase financial resources for global and regional scientific and
technological information networks, as may be appropriate, so that they will
be able to function effectively and efficiently in satisfying the scientific
needs of developing countries. Ensure the capacity-building of women by
recruiting more women in research and research training.
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Chapter 36

PROMOTING EDUCATION, PUBLIC AWARENESS AND TRAINING

INTRODUCTION

36.1., Education, raising of public awareness and training are linked to
virtually all areas in Agenda 21, and even more closely to the ones on meeting
basic needs, capacity-building, data and information, science, and the role of
major groups. This chapter sets out broad proposals, while specific
suggestions related to sectoral issues are contained in other chapters. The
Declaration and Recommendations of the Tbilisi Intergovernmental Conference on
Environmental Education 1/ organized by UNESCO and UNEP and held in 1977, have
provided the fundamental principles for the proposals in this document.

36.2. Programme areas described in the present chapter are:
{(a) Reorienting education towards sustainable development;
(b) Increasing public awareness;

(c) Promoting training.

PROGRAMME. AREAS

A. BReorjenting education towards sustaipable development
Basis for action

36,3, Education, including formal education, public awareness and training
should be recognized as a process by which human beings and societies can
reach their fullest potential, Education is critical for promoting
sustainable development and improving the capacity of the people to address
environment and development issues., While basic education provides the
underpinning for any environmental and development education, the latter needs
to be incorporated as an essential part of learning. Both formal and
non-formal educatlon are indispensable to changing people's attitudes so that
they have the capacity to assess and address their sustainable development
concerns, It is also critical for achieving environmental and ethical
awareness, values and attitudes, skills and behaviour consistent with
sustainable development and for effective public participation in
decision-making. To be effective, enviromnment and development education
should deal with the dynamics of both the physical/biological and
socio-economic environment and human (which may include spiritual)
development, should be integrated in all disciplines, and should employ formal
and non-formal methods and effective means of communication.
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Obiect]

36.4. Recognizing that countries, regional and international organizations
will develop their own priorities and schedules for implementation in
accordance with their needs, policies and programmes, the following objectives
are proposed:

(a) To endorse the recommendations arising from the World Conference on
Education for All: Meeting Basic Learning Needs 2/ (Jomtien, Thailand,
5-9 March 1990) and to strive to ensure uwniversal access to basic education,
and to achieve primary education for at least 80 per cent of girls and
80 per cent of boys of primary school age through formal schooling or
non-formal education and to reduce the adult illiteracy rate to at least half
of its 1990 level, Efforts should focus on reducing the high illiteracy
levels and redressing the lack of basic education among women and should bring
their literacy levels into line with those of men;

(b) To achieve environmmental and development awareness in all sectors of
society on a world-wide scale as soon as possible;

(c) To strive to achieve the accessibility of enviromnmental and
development education, linked to social education, from primary school age
through adulthood to all groups of people}

(d) To promote integration of environment apd development concepts,
including demography, in all educational programmes, in particular the
analysis of the causes of major environment and development issues in a local
context, drawing on the best available scientific evidence and other
appropriate sources of knowledge, and giving special emphasis to the further
training of decision makers at zll levels.

Activities

36.5. Recognizing that countries and regional &.4 international organizations
will develop their own priorities and schedules for implementation in
accordance with their needs, policies and programmes, the following activities
are proposed:

(a) All countries are encouraged to endorse the recommendations of the
Jomtien Conference and strive to ensure its Framework for Action. This would
encompass the preparation of national strategies and actions for meeting basic
learning needs, universalizing access and promoting equity, broadening the
means and scope of education, developing a supporting policy context,
mobilizing resources and strengthening international cooperation to redress
existing economic, social and gender disparities which interfere with these
aims. Non-govermnmental organizations can make an important contribution in
designing and implementing educational programmes and should be recognized;
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(b) Governments should strive to update or prepare strategies aimed at
integrating environment and development as a cross-cutting issue into
education at all levels within the next three years. This should be dome in
cooperation with all sectors of society. The strategies should set out
policies and activities, and identify needs, cost, means and schedules for
their implementation, evaluation and review., A thorough review of curricula
should be undertaken to ensure a multidisciplinary approach, with environment
and development issues and their socio-cultural and demographic aspects and
linkages. Due respect should be given to community-defined needs and diverse
xnowledge systems, including science, cultural and social sensitivities:;

(c) Countries are encouraged to set up national advisory environmental
education coordinating bodies or round tables representative of various
environmental, developmental, educational, gender and other interests,
including non-govermmental orgamizations, to encourage partnerships, help
mobilize resources, and provide a source of information and focal point for
international ties., These bodies would help mobilize and facilitate different
population groups and communities to assess their own needs and to develop the
necessary skills to create and implement their own environmment and development
initiatives;

(d) Educational authorities, with the appropriate assistance from
community groups or non-governmsntal organizations, are recommended to assist
or set up pre-service and in-service training programmes for all teachers,
administrators, and educational planners, as well_.as non-formal educators in
all sectors, addressing the nature and methods of environmental and
development education and making use of relevant experience of
non-goveramental organizations;

(e} Relevant authorities should ensure that every school i1s assisted in
designing environmental activity work plans, with the participation of
students and staff. Schools should involve schoolchildren in local and
regional studies on environmental health, including safe drinking water,
sanitation and food and ecosystems and in relevant activities, linking these
studies with services and research in national parks, wildlife roserves,
ecological heritage sites etc.:

(f) Educational authorities should promote proven educational methods
and the development of innovative teaching methods for educational settings.
They should also recognize appropriate traditional education systems in local
communities;

(g) Within two years the United Nations system should undertake a
comprehensive review of its educational programmes, encompassing training and
public awareness, to reassess priorities and reallocate resources. The
UNESCO/UNEP International Environmental Education Programme should, in
cooperation with the appropriate bodies of the United Nations system,
Governments, non-governmental organizations and others, estabXish a programme
within two years to integrate the decisions of the Conference into the
existing United Nations framework adapted to the needec of educators at
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different levels and circumstances. Regional organizations and national
authorities should be encouraged to elaborate similar parallel programmes and
opportunities by conducting an analysis of how to mobilize different sectors
of the population in order to assess and address their environmental and
development education needs;

(h) There is a need to strengthen, within five years, information
exchange by enhancing technologies and capacities necessary to promote
environment and development education and public awareness. Countries should
cooperate with each other and with the various social sectors and population
groups to prepare educational tools that include regional environment and
development issues and initiatives, using learning materials and resources
suited to their own requirements; ’

(i) Countries could support university and other tertiary activities and
networks for environmental and development education., Cross-disciplinary
courses could be made avallable to all students., Existing regional networks
and activities and national university actions which promote research and
common teaching approaches on sustainable development should be built upon,
and new partnerships and bridges created with the business and other
independent sectors, as well as with all countries for technology, know-how,
and knowledge exchange;

(j) Countries, assisted by international organizations, non-governmental
organizations and other sectors, could strengthen or establish national or
regional centres of excellence in interdisciplinary research and education in
environmental and developmental sciences, law and the management of specific
environmental problems. Such centres could be universities or existing
networks in each country or region, promoting cooperative research and
information sharing and dissemination. At the global level these functions
should be performed by appropriate institutions;

(k) Countries should facilitate and promote non-formal education
activities at the local, regional and national levels by cooperating with and
supporting the efforts of non-formal educators and other community-based
organizations. The appropriate bodies of the United Nations system in
cooperation with non-governmental organizations should encourage the
development of an international network for the achievement of global
educational aims, At the national and local levels, public and scholastic
forums should discuss environmental and development issues, and suggest
sustainable alternatives to policy makers;

(1) Educational auchorities, with appropriate assistance of
non-governmental organizations, including women's and indigenous peoples’
organizations, should promote all kinds of adult education programmes for
continuing education in environment and development, basing activities around
elementary/secondary schools and local problems. These authorities and
industry should encourage business, industrial and agricultural schools to
include such topics in their curricula. The corporate sector could include
sustainable development in their education and training programmes.
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Programmes at a post-graduate level should include specific courses aiming at
the further training of decision makers;

(m) Governments and educational authorities should foster opportunities
for women in non-traditional fields and eliminate gender stereotyping in
curricula. This could be done by improving enrolment opportunities, including
females in advanced programmes as students and instructors, reforming entrance
and teacher staffing policies and providing inceantives for establishing
child-care facilities, as appropriate. Priority should be given to education
of young females and to programmes promoting literacy among women;

(n) Governmants should affirm the rights of indigenous peoples, by
legqislation if necessary, to use their experience and understanding of
sustainable development to play a part in education and training:

(0) The United Nations could maintain a monitoring and evaluative role
regarding decisions of the United Nations Conference on Environment and
Development on education and awareness, through the relevant United Nations
agencies. With Governments and ron-governmental organizations, as
appropriate, it should present and disseminate decisions in a variety of
forms, and should ensure the continuous implementation and review of the
educational implications of Conference decisions, in particular through
relevant events and conferences.

Means of implementation
Fi . A luati

36.6. The Conference secretariat has estimated the average total annual cost
(1993-2000) of implementing the activities of this programme to be about

$8 billion to $9 billion, including about $3.5 billion to $4.5 billion from
the international community on grant or concessional terms. These are
indicative and order-of-magnitude estimates only and have not heen reviewed by
Goverpments. Actual costs and financial terms, including any that are
non-concessional, will depend upon, jinter alia, the specific strategies and
programmes Governments decide upon for implementation.

36.7. 1In the light of country-specific rituations, more support for
education, training and public awareness activities related to environment and
developmen!. could be provided, in appropriate cases, through measures such as
the following:

(a) Giving higher priority to those sectors in budget allocations,
protecting them from structural cutting requirements;

(b) Shifting allocations within existing education budgets in favour of
primary education, with focus on environment and development;

(c) Promoting conditions where a larger share of the cost is borne by
local communities, with rich communities assisting pocrer ones;
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(d) Obtaining additional funds from private donors concentrating on the
poorest countries, and those with rates of literacy below 40 per cent:

(e) Encouraging debt for education swaps;

(f) Lifting restrictions on private schooling and increasing the flow of
funds from and to non-governmental organizations, including small-scale
grass-roots organizations;

(g) Promoting the effective use of existing facilities, for example,
multiple school shifts, fuller development of open universities and other
long-distance teaching;

(h) Facilitating low-cost or no-cost use of ﬁass media for the purposes
of education;

(i) Encouraging twinning of universities in developed and developing
countries.

B. Increasing public awarepess
Basis f .

36.8. There is still a considerable lack of awareness of the interrelated
nature of all human activities and the envirooment, due to inaccurate or
insufficient information. Developing countries in particular lack relevant
technologies and expertise. There is a need to increase public sensitivity to
environment and development problems and involvement in their solutions and
foster a sense of personal environmental responsibility and greater motivation
and commitment towards sustainable development.

Obj "
36.9. The objective is to promote broad public awareness as an essential part
of a global education effort to strengthen attitudes, values and actions which
are compatible with sustainable development. It is important to stress the
principle of devolving authority, accountability and resources to the most

appropriate level with preference given to local responsibility and coatrol
over awareness-building activities.

Activities

36.10. Recognizing that countries, regional and international organizations
will develop their own priorities and schedules for implementation in
accordance with their needs, policies and programmes, the following activities
are proposed: .

(a) Countries shculd strengthen existing advisory bodies or establish
new ones for public environment and development information, and should

’
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coordinate activities with, among others, the Unitod Natioans, non-governmental
organizations and important media. They should encourage public participation
in discussions of environmental policies and assessments. Governments should
also facilitate and support national to local networking of information
through existing networks;

(b) The United Nations system should linprove its outreach in the course
of a review of its education and public awareness activities to promote
greater involvement and coordination of all parts of the system, especially
its information bodies and regional and country operations. Systematic
surveys of the impact of awareness programmes should be conducted, recognizing
the needs and contributions of specific community groups;

(c) Countries and regional organizations should be encouraged, as
appropriate, to provide public environmental and development information
services for raising the awareness of all groups, the private sector and
particularly decision makers;

(d) Countries should stimulate educational establishments in all
sectors, especially the tertiary sector, to contribute more to awareness
building. Educational materials of all kinds and for all audiences should be
based on the best available scientific information, including the natural,
behavioural and social sciences, and taking into account aesthetic and ethical
dimensions;

(e} Countries and the United Nations system should promote a cooperative
relationship with the media, popular theatre groups, and entertainment and
advertising industries by initiating discussions to mobilize their experience
in shaping public behaviour and consumption patterns and making wide use of
their methods. Such cooperation would also increase the active public
participation in the debate on the environment. UNICEF should make
child-orieuted material available to media as an educational tool, ensuring
close cooperation between the out-of-school public information sector and the
school curriculum, for the primary level. UNESCO, UNEP and universities
should enrich pre-gervice curricula for journalists on environment and
development topics:

(f) Countries, in cooperation with the scientific community, should
establish ways of employing modern communication technologies for effective
public outreach. National and local educational authorities and relevant
United Nations agencies should expand, as appropriate, the use of audio-visual
methods, especially in rural areas in mobile units, by producing television
and radio programmes for developing countries, involving local participation,
employing interactive multimedia methods and integrating advanced methods with
folk media;

(g) Countries should promote, as appropriate, environmentally sound
leisure and tourism activities, building on The Hague Declaration of Tourism
(1989) and the current programmes of the World Tourism Organization and UNEP,
making suitable use of museums, heritage sites, zoos, botanical gardens,
national parks, and other protected areas;
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(n) Countries should encourage non-governmental organizations to
increase their involvement in environmental and development problems, through
joint awareness initiatives and improved interchange with other constitueacies
in society:;

(1) Countries and the United Nations system should increase their
interaction with and include, as appropriate, indigenous people in the
management, planning and development of thelr local eavironment, and should
promote dissemination of traditional and socially learned knowledge through
means based on local customs, especially in rural areas, integrating these
efforts with the electronic media, whenever appropriate;

(j) UNICEF, UNESCO, UNDP and non-governmental organizations should
develop support programmes to involve young people and children in environment
and development issues, such as children's and youth hearings and building on
decisions of the World Summit for Children (A/45/625, annex):

(k) Countries, the United Nations and non-govermmental organizations
should encourage mobilization of both men and women in awareness campaigns,
stressing the role of the family in environmental activities, women's
contribution to transmission of knowledge and social values and the
development of human resources;

(1) Public awareness should be heightened regarding the impacts of
violence in society.

M £ impl ti
Fi . ) Juati

36.11. The Conference secretariat has estimated the average total annual cost
{1993-2000) of implementing the activities of this programme to be about

$1.2 billion, including about $110 million from the international community on
grant or concessional terms. These are indicative and order-of-magnitude
estimates only and have not been reviewed by Governments. Actual costs and
financial terms, including any that are non--concessional, will depend upon,
inter alia, the specific strategies and programmes Governments decide upon for
implementation.

C. Prometing training
Basis for action

36.12., Training is one of the most important tools to develop human resources
and facilitate the transition to a more sustainable world., It should have a
job-specific focus, aimed at filling gaps in knowledge and skill that would
help individuals find employment and be involved in environmental and
development work. At the same time, training programmes should promote a
greater awareness of environment and development issues as a two-way learning
process.
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Obiecti
36.13. The following objectives are proposed:

(a) To establish or strengthen vocational training programmes that meet
the needs of environment and development with ensured access to training
opportunities, regardless of social status, age, gender, race or religion;

(b) To promote a flexible and adaptable workforce of various ages
equipped to meet growing environment and development problems and changes
arising from the transition to a sustainable society;

(c) To strengthen national capacities, particularly in scientific
education and training, to enable Governments, employers and workers to meet
their environmental and developmant objectives ‘and to facilitate the transfer
and assimilation of new environmentally sound, socially acceptable and
appropriate technology and know-how;

(d) To ensure that environmental and human ecological considerations are
integrated at all managerial levels and in all functional management areas,
such as marketing, production and finance.

Activiti

36.14, Countries with the support of the United Nations system should
identify workforce training needs and assess measures to be taken to meet
those needs. A raview of progress in this area could be undertaken by the
United Nations system in 1995.

36.15. National professional associations are encouraged to develop and
review their codes of ethics and conduct to strengthen environmental
connections and commitment. The training and personal development components
of programmes sponsored by professional bodies should ensure incorporation of
skills and information on the implementation of sustainable development at all
points of policy- and decision-making.

36.16. Countries and educational institutions should integrate environmental
and developmental issues into existing training curricula and promote the
exchange of their methodologies and evaluations.

36.17. Countries should encourage all sectors of society, such as industry,
universities, government officials and employees, non-gsvernmental
organizations and community organizaticms, to include an environmental
management component in all relevant training activities, with emphasis on
me2ting immediate skill requirements through short-term formal and in-plant
vocational and management training. Environmental management training
capacities should be streangthened, and specialized "training of trainers"
programmes should be establigshed to support training at the national and
enterprise levels. New training approaches for exlsting environmentally sound
practices should be developed that create employment opportunities and make
maximum use of local resource-based methods.
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36.18. Countries should strengthen or establish practical training programmes
for graduates from vocational schools, high schools and universities, in all
countries, to enable them to meet labour market requirements and td achieve
sustainable livelihoods. Training and retraining programmes should be
established to meet structural adjustments which have an impact on employment
and skill qualifications,

36.19. Governments are encouraged to consult with people in isolated
situations, whether geographically, culturally or socially, to ascertain their
needs for training to enable them to contribute more fully to developing
sustainable work practices and lifestyles.

36.20. Governments, industry, trade unions, and' consumers should promote an
understanding of the interrelationship between Jood environment and good
business practices.

36.21. Countries should develop a service of locally trained and recruited
environmental technicians able to provide local people and communities,
particularly in deprived urban and rural areas, with the services they
require, starting from primary environmental care.

36.22, Countries should enhance the ability to gain access to, analyse and
effectively use information and knowledge available on environment and
development. Existing or established special training programmes should be
strengtnened to support information needs of special groups. The impact of
these programmes on productivity, health, safety &nd employment should be
evaluated. National and regional environmental labour-market information
systems should be developed that would supply, on a continuing basis, data on
environmental job and training opportunities. Eavironment and development
training resource-guides should be prepared and updated, with information on
training programmes, curricula, methodologies and evaluation results at the
local, rational, regional and international levels.

36.23. Aid agencies should strengthen the training component in all
development projects, emphasizing a multidisciplinary approach, promoting
awareness and providing the necessary skills for transition to a sustainable
society. The environmental management guidelines of UNDP for operational
activities of the United Nations system may contribute to this end.

36.24, Existing networks of employers' and workers' organizations, industry
associations and non-govermmental organizations should facilitate the exchange
of experience concerning training and awareness programmes.

36.25., Governments, in cooperation with relevant international organizatious,
should develop and implement strategies to deal with national, regional and
local environmental threats and emergencies, emphasizing urgent practical
training and awareness programmes for increasing public preparedness.

3J6.26. The United Nations system, as appropriate, should extend its training
programmes, particularly its environmental training and support activities for
employers' and workers' organizations.
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Means of implementation

Einancing and cost evaluation
36.27. The Conference secretariat has estimated the average total annual cost
(1993-2000) of implementing the activities of this programme to be about
$5 billion, including about $2 billion from the international community on
grant or concessional terms. These are indicative and order-of-magnitude
estimates only and have not been reviewed by Governments. Actual costs and
financial terms, including any that are non-concessional, will depend upon,

inter alia, the specific strategies and programmes Governments decide upon for
implementation,

Notes
1/ Intergovernmental Conference opn Epviroumental Education: Figal

Report (Paris, UNESCO, 1978), chap. III.
2/ Einpnal Report of the World Conference on Education for All: Meeting
Basic I . Needs. Jomtien. Thailand. 5-9 March 1990 (New York,

Inter-Agency Commission (UNDP, UNESCO, UNICEF, World Bank) for the World
Conference on Education for All, 1990).
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Chapter 37

NATIONAL MECHANISMS AND INTERNATIONAL COOPERATION
FOR CAPACITY-BUILDING IN DEVELOPING COUNTRIES

PROGRAMME AREA
Basis for action

37.1. The ability of a country to follow sustainable development paths is
determined to a large extent by the capacity of its people and its
institutions as well as by its ecological and geographical conditions.
Specifically, capacity-building encompasses the country's human, scientific,
technological, organizational, institutional and resource capabilities. A
fundamental goal of capacity-building is to enhance the ability to evaluate
and address the crucial questions related to policy choices and modes of
implementation among development options, based on an understanding of
environmental potentials and limits and of needs as perceived by the people of
the country concerned. As a result, the need to strengthen national
capacities is shared by all countries.

37.2. Building endogenous capacity to implement Agenda 21 will require the
efforts of the countries themselves in partnership with relevant United
Nations organizations, as well as with developed countries. The international
community at the national, subregional and regional levels, municipalities,
non-governmental organizations, universities and research centres, and
business and other private institutions and organizations could also assist in
these efforts. It is essential for individual countries to identify
priorities and determine the means for building the capacity and capability to
implement Agenda 21, taking into account their environmental and economic
peeds. Skills, knowledge and technical know-how at the individual and
institutional levels are necessary for institution-building, policy analysis
and development management, including the assessment of alternative courses of
action with a view to enhancing access to and tranfer of techmology and
promoting economic development. Technical cooperation, including that related
to technology transfer and know-how, encompasses the whole range of activities
to develop or strengthen individual and group capacities and capabilities. It
should serve the purpose of long-term capacity-building and needs to be
managed and coordinated by the countries themselves, Technical cooperation,
including that related to technology transfer and know-how, is effective only
when it is derived from and related to a country's own strategies and
priorities on environment and development and when development agencies and
Governments define improved and consistent policies and procedures to support
this process.

Obiecti

37.3. The overall objectives of endogenous capacity-building in this
programme area are to develop and improve national and related subregional and
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regional capacities and capabilities for sustainable development, with the
involvement of the non~governmental sectors. The programme should assist by:

(a) Promoting an ongoing participatory process to define country needs
and priorities in promoting Agenda 21 and to give importance to technical and
professional human resource development and development of institutional
capacities and capabilities on the agenda of countries, with due recognition
of the potential for optimum use of existing human resources as well as
enhancement of the efficiency of existing institutions and non-governmental
organizations, including scientific and technological institutions;

(b) Reorienting techaical cooperation and, in that process, setting new
priorities in the field, including that related to transfer of techmology and
know-how processes, while giving due attention to, the specific conditions and
individual needs of recipients, and improving coordination among providers of
assistance for support to countries' own programmes of action. This
coordination should also include non-governmental organizations and scientific
and technological institutions, as well as business and industry whenever
appropriate;

(c) Shifting time horizons in programme planning and implementation for
the development and strengthening of institutional structures to permit an
enhancement of their ability to respond to new longer-term challenges rather
than concentrating only on immediate problems;

(d) Improving and reorienting existing international multilateral
institutions with responsibilities for environment and/or development matters
to ensure that those institutions have the capability and capacity to
integrate environment and development;

(e} Improving institutiomal capacity and capability, both public and
private, in order to evaluate the environmental impact of all development
projects.

37.4. Specific objectives include the following:

(a) Each country should aim to complete, as soon as practicable, if
possible by 1994, a review of capacity- and capability-building requirements
for devising national sustainable development strategies, including those for
generating and implementing its own Agenda 21 action programme;

{b) By 1997, the Secretary-General should submit to the General Assembly
a report on the achievement of improved policies, coordination systems and
procedures for strengthening the implementation of techmical cooperation
programmes for sustainable development, as well as on additional measures
required to strengthen such cooperation. That report should be prepared on
the basis of information provided by countries, international organizationms,
environment and development institutions, donor agencies and non-governmental
partners.
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Activities

(a) Building a national consensus and formulating capacity-building
strategies for implementing Agenda 21

37.5. As an important aspect of overall planning, each country should seek
internal consensus at all levels of socliety on policies and programmes needed
for short- and long-term capacity-building to implement its Agenda 21
programme. This consensus should result from a participatory dialogue of
relevant interest groups and lead to an identification of skill gaps,
institutional capacities and capabilities, technological and scientific
requirements and resource needs to enhance environmental knowledge and
administration to integrate enviromment and development. UNDP in partnership
with relevant specialized agencies and other international intergovernmental
and non-governmental organizations could assist, upon request of Governments,
in the identification of the requirements for technical cooperation, including
those related to technology transfer and know-how and development assistance
for the implementation of Agenda 21, The national planning process together,
wherv appropriate, with national sustainable development action plans or
strategies should provide the framework for such cooperation and assistance.
UNDP should use and further improve its network of field offices and its broad
mandate to provide assistance, using its experience in the field of techmical
cooperation for facilitating capacity-building at the country and regional
levels and making full use of the expertise of other bodies, in particular
UNEP, the World Bank and regional commissions and development banks, as well
as relevant international intergovernmental and non-governmental organizationms.

(b) Identification of national sources and presentation of requests for
hnical ti including that lated to techpol transfer and
know-how in the framework of sector strategies

37.6. Countries desiring arrangements for technical cooperation, including
that related to transfer of technology and know-how, with international
organizations and donor institutions should formulate requests in the
framework of long-term sector or subsector capacity-building strategies.
Strategies should, as appropriate, address policy adjustments to be
implemented, budgetary issues, cooperation and coordination among
institutions, human resource requirements, and technology and scientific
equipment requirements. They should cover public and private sector needs and
consider strengthening scientific training and educational and research
programmes, including such training in the developed countries and the
strengthening of centres of excellence in developing countries. Countries
could designate and strengthen a central unit to organize and coordinate
technical cooperation, linking it with the priority-setting and the resource
allocation process.
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37.7. Donors and recipients, the organizations and institutions of the United
Nations system, and international public and private organizations should
review the development of the cooperation process as it relates to technical
cooperation, including that related to activities for the transfer of
technology and know-how linked to sustainable development. To facilitate this
process the Secretary-General could undertake, taking into account work
carried out by UNDP and other organizations in preparation for the United
Nations Conference on Environment and Development, consultations with
developing countries, regional organizations, organizations and institutions
of the United Nations system, including regional commissions, and multilateral
and bilateral aid and enviromment agencies, with'a view to further
strengthening the endogenous capacities of countries and improving technical
cooperation, including that related to the technology transfer and know-how
process. The following aspects should be reviewed:

(a) Evaluation of existing capacity and capability for the integrated
management of environment and development, including technical, technological
and institutional capacities and capabilities, and facilities to assess the
environmental impact of development projects; and evaluation of abilities to
respond to and link up with needs for technical cooperuation, including that
related to technology transfer and know-how, of Agenda 21 and the global
conventions on climate change and biological diversity;

(b) Assessment of the contribution of existing activities in technical
cooperation, including that related to transfer of technology and know-how,
towards strengthening and building national capacity and capability for
integrated environment and deve¢lopment management and an assessment of the
means of improving the quality of international technical cooperation,
including that related to transfer of technolgy and know-how;

2 (e) A strategy for shifting to a capacity- and capability-building
thrust that recognizes the need for the operational integration of environment
and development with longer-term commitments, having as a basis the set of
national programmes established by each country, through a participatory
process;

(d) Consideration of greater use of long-term cooperative arrangements
between municipalities, non-governmental organizatioms, universities, training
and research centres and business, public and private institutions with
counterparts in other countries or within countries or regions. Programmes
sucihh as the Sustainable Development Networks of UNDP should be assessed in
this regard;

(e) Strengthening of the sustainability of pcojects by including in the
original project design consideration of environmeatal impacts, the costs of
institution-building, human resource development and technology needs, as well
as financial and organizational requirements for operation and maintenance;
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(f) Improvement of technical cooperation, including that related to
transfer of technology and know-how and management processes, by giving
greater attention to capacity- and capability-building as an integral part of
sustainable development strategies for environment and development programmes
both in country-related coordination processes, such as consultative groups
and round tables, and in sectoral coordination mechanisms to enable developing
countries to participate actively in obtaining assistance from different
sources.

(d) n X 1 iv

37.8. Organizations, organs, bodies and institutions of the United Nations
system, together with other international and regional organizations and the
public and private sectors, could, as appropriate, strengthen their joint
activities in technical cooperation, including that related to transfer of
technology and know-how, in order to address linked environment and
development issues and to promote coherence and consistency of action.
Organizations could assist and reinforce countries, particularly least
developed countries, upon request, on matters relating to national
environmental and developmental policies, human resource development and
fielding of experts, legislation, natural resources and environmental data.

37.9. UNDP, the World Bank and regional multilateral development banks, as
part of their participation in national and regional coordination mechanisms,
should assist in facilitating capacity- and capability-building at the country
level, drawing upon the special expertise and operational capacity of UNEP in
the environmental field as well as of the specialized agencies, organizations
of the United Nations system and regional and subregional organizations in
their respective areas of competence, For this purpose UNDP should mobilize
funding for capacity- and capability-building, utilizing its network of field
offices and its broad mandate and experience in the field of technical
cooperation, including that related to transfer of technology and know-how.
UNDP, together with these international organizations, should at the same time
continue to develop consultative processes to enhance the mobilization and
coordination of funds from the international community for capacity- and
capability-building, including the establishment of an appropriate databasa.
These responsibilities may need to be accompanied by strengthening of the
capacities of UNDP,

37.10. The national entity in charge of technical cooperation, with the
assistance of the UNDP resident representatives and the UNEP representatives,
should establish a small group of key actors to steer the process, giving
priority to the country's own strategies and priorities. The experience
gained through existing planning exercises such as the national reports “or
the United Nations Conference on Environment and Development, national
conservation strategies and environment action plans should be fully used and
incorporated into a country-driven, participatory and sustainable development
strategy. This should be complemented with information networks and
consultations with donor organizations in order to improve coordination, as
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well as access to the existing body of scientific and technical knowledge and
information available in jinstitutions elsewhere.

(e) Harmonization of the deljvery of asgistance at the regional level

37.11. At the regional level, existing organizations should consider the
desirability of improved regional and subregional consultative processes and
round-table meetings to facllitate the exchange of data, information and
experience in the implementation of Agenda 21, UNDP, building on the results
of the regional surveys on capacity-building that those regional organizations
carrled out on the United Nations Conference on Environment and Development
initiative, and in collaboration with existing regional, subregional or
national organizations with potential for regional coordination, should
provide a significant input for this purpose, The relevant national unit
should establish a steering mechanism. A periodic review mechanism should be
established among the countries of the region with the assistance of the
appropriate relevant regional organizations and the participation of
development banks, bilateral aid agencies and non-governmental organizations.
Other possibilities are to develop national and regional research and training
facilities building on existing regional and subregional institutions.

M £ imp) tati

37.12. The cost of bilateral expenditures to developing countries for
technical cooperation, including that related to transfer of technology and
know-how, is about $15 billion or about 25 per cent of total official
development assistance. The implementation of Agenda 21 will require a more
effective use of these funds and additional funding in key areas.

37.13. The Conference secretariat has estimated the average total annual cost
(1993-2000) of implementing the activities of this chapter to be between

$300 million and $1 billion from the international community on grant or
concessional terms. These are indicative and order-of-magnitude estimates
only and have not been reviewed by Governmments. Actual costs and financial
terms, including any that are non-concessional, will depend upon, inter alia,
the specific strategies and programmes Governments decide upon for
implementation.

,.ut



