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PART ONE

THE CONCEPT OF SUSTAINABLE
DEVELOPMENT

1. The world should be viewed as a single human-settiement system, because human settlements provide the
living and working environment for almost everybody in the world. Human setilements are the prime
generators of the wealth which provides the capital for all human activitics. Human settlements are the great
engines for the social improvement which is the ultimate purpose of all development.
Sustainable-development policies can best be implemented through the vehicle of human-settlements
management.

2. The transformation of raw materials into goods, the application of resources to the provision of services
and the consumption of energy for industrial, commercial, transport and household use largely take place in
human settlements, Human settlements can provide the framework for the conservation and recycling of
non-renewable resources and the introduction of technologies using renewable resources.

3. Human-settlement systems should support freedom of choice in place of residence and place of work.
Human-settlement systems should provide the technical and social services needed to improve the quality of
people’s lives. Physical planning of human settlements patterns at all scales is a requiremnent for integrating
all the elements of settlements development and operation.

4. Human settlements are, at one and the same time, the means for bringing about desired social, economic
and physical development and the indicator by which the quality of the desired development is measured.



I. HUMAN SETTLEMENTS AND SUSTAINABLE
DEVELOPMENT

A. Human settlements and development

5. Although there is a large and rapidly growing body of literature about *sustainable development policies”,
litle consideration is given to the humnan sctilements aspects of such policies, and such literature as there is
tends to concentrate solcly on issues related to the quality of the living or working environment. Although
the "¢ are clearly important issues, little attention is given to the economic and social role of settlernents. Yet,
human settlements have a central role in economic and social development and in managing interactions
between the built and natural environments.

6. National and regional settlement systems are the framework within which economic activities operate, and
the seitlement system - cities, small centres and rural settlements and their interconnections - provides the
spatial context for most capital- investment decisions. In most instances, rapid urbanization reflects the
preference of investors for urban locations, especially because of the agglomeration economies achieved by
locating there, and, over the past century, urban centres have taken the leading role in economic growth,
providing the location and environment for the ransformation of the world's economy, Worldwide, cities are
the principal centres for new jobs, for innovation and for new or expanding economic opportunities, and it is
through an increasingly interlinked system of cities, small urban centres and rural scitlements that world
production, trade and communication take place. Settiement systems also have an important role in
agricultural development, since it is only through the urban system and its links with rural setlements that
farmers can be supported by agricultural extension services, production inputs, credit support and storage,
marketing and processing facilities, The settlement system also provides the means through which natural
rcsources can be reached and exploited.

7. Scitlement systems also have an important role in social provision: it is through the settlement system that
both rural and urban populations obtain access to hcalth care, education, communication facilities and
emergency life-saving services. Settiements with concentrated populations (i.e., all urban centres and many
farpe villages) also allow for economies in the provision of many kinds of infrastructure and services which
improve health and the quality of the living environment - for instance, piped water, the regular removal of
houschold and human wastes, and health care, Concentrated urban populations also provide beter possibilitics
than dispersed rural populations for preserving natural landscapes and sites with imponant ecological
functions (for instance, catchment areas, wetlands and zones of special significance in protecting genetic
diversity).

B. Human settlements and sustainable global development

8. In essence, sustainable development means meeting the needs of the present generation without
compromising the ability of future generations to meet their needs, and meeting human needs implies
recognizing each person’s right to a standard of living adequate for health and well-being, including adequate
access 0 food, clothing, shelter, medical care and necessary social services (as stated by the Universal
Declaration of Human Rights). This Declaration and subsequent United Nations documents have also stressed
that development goals should include the right to choice and participation in representative governmental
structures. In the context of sustainable development, human settlements management seeks not only the
achievement of good living and working environments but also the attainment of economic, social and
political goals, by making optimum use of the global natural-resource base and life-support systems. Thus,
“sustainable settlements development™ brings together two strands of thought about the management of
human activities - one concentrating on developmental goals (including a concem that the poor receive an
equitable share of the benefits of development), the other on achieving those goals without damaging the
planet’s life-support systems and without jeopardizing the interests of future generations.



9. To avoid compromising futurc gencration’s needs, consideration must be given to the use of three different
kinds of planetary assets:

(a) The finite stock of non-renewable resources (for instance, fossil fuels and other mineral
resources). Some of these resources (especially the fossil fuels bumnt for heat and power) are “consumed”,
and so finite stocks are depleted with use. Others are not “consumed”, since the resource remains in the waste
- for instance, metals used in producing goods - and, to some extent, can be reclaimed and recycled. However,
recovery can ofien be difficult and expensive, and can never be complete, so that depletion does take place,

(b) Renewable resources. Human use of many renewable resources has no finite limit - for
instance, tapping solar power does not deplete the resource - but, for many renewable resources, the resource
is only renewable if the natural systems on which it depends are not overexploited. Food crops and forestry
products are only “renewable” if the soil, water and other elements of the natural systems on which they
depend are not themselves depleted.

(c) The capacity to absorb pollutants and other harmful by-prodicts of developmem
processes. The two most widely discussed global threats arising from human activities are the depletion of
the atmospheric ozone laye: (which filiers out harmful radiation from the sun) and possible climatic

= imualinces caused by emission of “greenhouse™ gases. However, localized threats to air resources, water

quality and land capabilities are just as imporiant and have an immediate and direct i 1mpact on the great bulk
of the world’s population.

Although there are other important aspects of global sustainability, such as the preservation of genetic
diversity, preventing a depletion of planetary capital in regard to the resources noted above remains the most
important consideration in sustainable human settlements development.

C. Human settlements and sustainable local development
iy e

10. There is clearly a central role for human settlements in achieving sustainable development nationally and
locally. It is only through rational and considered management of all aspects of settlements, including
mobilization of the resources used in their construction, operation and maintenance, in the provision of
services to meet the needs of their citizens and in the treatment, recovery and recycling of their by-products,
that sustainable development can be realized. This applies at the individual-settlement level and at the national
and subnational settlement-system level.

11. A settlement can be judged on four sustainable-development criteria:
(a) The quality of life it offers to its inhabitants;

(b) The scale of non-renewable resource use (including the extent to which secondary
resources are drawn from settlement by-products for re-use);

(c) The scale and nature of renewable resource use and the implications for sustaining
production levels of renewable resources;

(d) The scale and nature of non-reusable wastes generated by production and consumption
activities and the means by which these are disposed of, including the extent to which wastes impact on
human health, natural systems and amenity.

With respect to the final point above, public authorities have responsibility for providing infrastructure and
services to ensure a good-quality living and working environment, and a large part of this responsibility is
connected to waste management - drains for wastewater, sewers (or latrines and septic tanks) to remove
sanitary wastes, services to collect and dispose of solid wastes etc.

12. The key role for national governments is to establish:

(a) The institutional structure within each settlement, to provide and maintain basic



infrastrucuure and services to meet local needs and priorities; .

(b) The regulatory and incentive structure to allow local and subnational (regional)
govemments 10 encourage sustainable levels of resource use, including incentives not 10 use resources with
negative ecological impacis and a regulatory framework to allow authorities (o penalize poliuters;

(c) An “enabling” framework 10 encourage the initiatives of individuals and organizations
(for instance, non- governmental organizations, non-profit foundations and municipal authorities) to improve
housing and living conditions or in other ways 1o contribule to goals of reduced resource consumption or
wasle,

These matters should be dealt with in the context of national policy on resource use and on preservation of
wuiugical balance,

D. Human settlements and sustainable living environments

13. The goal of sustainable development is to ensure that everyone has a secure living environment which
promotes health and well-being and whose provision docs not require an unsustainable level of resource use
or degradation. Although there are serious problems of homelessness and inadequate living conditions for
some people in developed countries, the great proportion of those living in environments which are neither
life-sustaining nor developmental is in the developing countries, where people tend to be poor, ill-educated
and particularly vulnerable to natural and man-made hazards. Increasing numbers of health studies show the
extent to which low-income groups' lives are dominated by il health, disablement or premature death, but,
while poor people in Europe and North America suffer more il health and premature death than rich groups,
in developing countries, the problem is large-scale and severe; a high proportion of the population is poor,
and their health problems are very severe. In developing countries, the poor use virtually all their resources
on daily necessities (especially food) and have a very limited capacity to pay for housing or basic services
(including health services), so, if the government does not ensure there is an effective health-care sysiem and
that everyone can find accommodation with potable- water service, sanitation and cooking and washing
facilities, poor groups will continue to suffer from easily preventable disease, disablement and premature
death.

14, Problems in human living environments can be considered at four scales - the house and workplace; the
neighbourhood, village or district; the city; and the country or subnational region:

(a) Within the house and workplace, hundreds of millions of people are exposed topathogens
or toxic substances with serious impacts on human health - for instance, pathogens from human excreta in
water supplies, toxic chemicals used in the house or workplace with no safeguards, and smoke or fumes from
fires and stoves which cause or contribute to serious respiratory problems.

(b) At the neighbourhood, district or village scale, problems centre on the large numbers of
people exposed to pathogens or toxic substances:

(i) Household and, on occasion, industrial solid wastes dumped around houses, which
contain pathogens and also attract discase-causing agents (¢.g, rats, flies) because of no
municipal service 10 remove garbage;

(ii) Pools of dirty water around houses, because there are no drains or sewers, and house
sites contaminated with excreta,

At this scale, there is also the problem of unsafe housing sites - for instance, settlements built on steep hillsides
or on sites subject to flooding or on sites in other ways exposed 1 risks of natural disasiers,

(c) At city scale, problems usually centre on:

(i) High levels of air pollution, In cities with high concentrations of heavy industry,
industries are usually the main polluters; in many citics, congested streets, poorly



maintained motor-vehicle engines and (often) high levels of lead additive in
petrol contribute 10 air poliution; thermal power stations burning high-sulphur
coal or oil are also contributors. In some cities, household use of wood or coal

as a main fuel is a coniributor 1o pollution and 10 associated respiratory problems.

(ii) High levels of water pollution. One cause is kack of sewers and drains and of plants to
treat sewage, because many large and small urban centres have no sewerage system at
all. Another cause is industrial liquid wastes, most of thcm dumped in contravention
of regulations.

(iii) Toxic/hazardous industrial and commercial wastes disposed of in water bodies or '
on land sites without special provision to deal with them.

(iv) Inadequate systems 1o dispose of wastewater and 1o control flooding.

There is, ofien, litle or no incentive for industry and commerce 1 cut down polluting emissions, since few
are penalized, and the penalties, when finally imposed, are so small as to be litle deterrent.

(d) At the national or subnational level, many problems arise from the interaction between
cities andtheir rural hinterlands. Rural inhabitants and the rural resource base can suffer from impacts of
city-based activities or city- generated wasics. Among the most common examples are:

(i) Destruction of coastal and estuarine fisheries as a result of water pollution from
city-based enterprises; '

(ii) City water supplies taking priority over farmers’ water needs;

(iii) Air pollution arising from :ity-based industries damaging vegetation (for instance,
contributing 1o acid rain) & »d disrupting naral sysiems.

There can also be problems of solid wast s from city enterprises being dumped on poorly prepared and
maintained landfill sites because, in most cities, there is little or no separation of toxic wastes from those
which can be safely disposed of in landfill, and there is no proper management or landfill sites, The result is
contamination of water used by farmers or rural households for their own consumption. Deforestation can
arise from demands for wood and charcoal from urban households and businesses.

E. Conclusion

15. The purpose of development is to imprcve human well-being. The expansion of national economies, the
creation of job opportunities, the production of goods and services, and the improvement of institutional
structures are not ends in themselves but ine ely means of providing people with access to the basic necessities
of food, clothing and shelter, and a life of dignity, self-respect and free choice. The imporiant measures of
development are not industrial output, gold reserves or (especially) military capability but health, education
and housing standards, and the right of every citizen to political choice and to participation in all decisions
which affect his or her quality of life.

16. All development, however, requires the use of resources. Rencwable resources - capital, human skills,
agriculwral produce, hydropower eic.- can be replenished and enhanced, but non-renewable resources - fossil
fuels, mincrals, air etc. - once depleted or damaged cannot be restored. Therefore, sustainable development
requircs the husbanding of non-renewable resources, through efficient use, recycling and replacement by
renewablc resources, so as 1o preserve the 1'fe-support systems of the planet for future generations. Action in
this respect has to be taken at the national I3vel, even when the goal is global, e.g.. protection of the “global
commons”, and is agreed on in international protocols,

17. At the national Jevel, one of the grea: obstacles o rational allocation of resources, so as 1o achieve
s +ainable development, has been the lack of an inegrating framework for decision-making on intersectoral



resource-use priorities and a co-ordmaung mechanism for implementation of decisions, once taken, Human
settlements management, however, is a vehicle for

comprehensive evaluation of sectoral inputs to the development process and, particularly, for primary and
secondary distribution of resources. Since the purpose of human settiements management is the improvement
of people’s living and working conditions, it direcily links development goals with sustainable methods of
achieving them.
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II. LINKING HUMAN SETTLEMENTS AND
SUSTAINABLE RESOURCE USE

A. Settlements and resource use

18. Human settlements contribute to two central development goals - productive, innovative economies and
high-quality living environments - while also providing an important mechanism for sustainably managing
natural-resource use, Human settlements, and the activities they contain, depend on three kinds of natural
resources - renewable resources (for instance, food crops, timber products, water sources); non-rencwable
resources (for instance, fossil fuels, other mineral resources); and the capacity of natural systems to absorb
wastes gencrated by production and consumption. Renewable resources are gencrally only renewable within
finite Jevels of exploitation; for instance, crop yiclds cannot be maintained if soil fertility is seriously damaged,
- while the volume of water a scilement can draw from an aquifer, river or rescrvoir also has limits, if the
supply is to be sustained. The aim of sustainable development in establishing a balance between human
settlements development and natural- resource use, is to meet development goals while ensuring that the use
of natural resources and systems does not deplete the planet’s carrying capacity for future generations.

19. It is within urban centres that most of the world's resources are consumed or transformed into products.
‘Thus, urban centres (urban systems) demand a high input of resources - water, fossil fucls, and raw materials
- both for production and for meeting inhabitants’ consumption demands, but most of thesc resources originate
in rural arcas. Therefore, production decisions taken by urban-based enterprises are a powerful influence on
the form and content of natural-resource exploitation in rural areas; many of the most rapid ecological changes
are taking place in the still semi-rural regions surrounding cities. There are so many links between rural and
urban arcas that “sustainable urban development” and “sustainable rural development™ cannot be consid: red
in isolation. The more populous and spread out the settlement and the richer its inhabitants, the greate - its
demand on resources and the larger the area from which these are drawn.

20. Urban centres are also the location for the generation of most wastes arising from production and
consumption. Because of the present inadequate management of settlements, such wastes, which cause air,
land and water pollution, have serious impacts on the health of inhabitants, but their impacts also str:ich
beyond settlement borders. Water needed for industrial processes, residential use and commercial activ.ties
is usually returned to water bodies at a quality lower than that originally supplied: this not only represerts a
hazard 1o human health but also can also damage vegetation (and farmers’ livelihoods) in surrounding areas.
Solid wastes collected from city households and businesses are usually disposed of on land sites around the
city, with inadequate provision to protect groundwater sources from contamination: furthermore, in most
cities, a considerable proportion of all solid wastes is not collected and also finds its way into water bociies,
adding to pollution.

B. Links between sustainable resource use and human settlements
management

21. Settlements can provide high-quality living environments for all their inhabitants without requiring
unsustainable levels of resource use. The meeting of “basic needs” (food, shelter, water supply, drainage,
sanitation, waste removal, health care and education) for all the world’s inhabitants does not imply an
unsustainable level of resource use. In particular Jocations, there can be specific problems - for instance, 8
shortage of water resources - but techniques and technologies to limit water consumption or to re-uss or
recycle water can usually overcome such problems.

22. Thekey policy issues in the industrialized countries are delinking of improved quality of life and increised
resource consumption, and control of pollution. Although there are no serious “material limits to growth” on
consumption levels, there is some evidence that the energy input o such consumption levels cannot be
voewired by fossil fuels (which account for virually all such energy inputs today), without potentially

r disrupiions 1o global ¢climate. The fact that only a small proportion of non-renewable resources is



recovered or recycled after use in developed countries suggests considerable potential for reducing demand
on natural-resource stocks and natural systems. Also energy conservation in buildings, industrial processes
and road vehicles, and adjustments o the private/public-transport balance could grealy reduce energy
demand, without lowering living stanlards. Technical solutions and a considerable part of the policy
framework for implementation exist; what is in doubt is govermnments® w:llmgness or ability to implement
these known solutions.

23, Most developing-country settlements make a comparatively small call on the world's finite stock of natural
resources and the capacity of its natural systems, but this is essentially the result of the poverty of the majority
of inhabitants. Low incomes for the majority imply low consumption of mineral resources, if most
expenditures have to be made on food, clothing and shelter, However, extension of developed-country
consumption levels 10 the majority (rather than the minority) of the world’s population might imply scarcities
in some renewable and non- rencwable resources and could change the probability level of damaging climatic
change. Governments in developing countries can foresee these problems and encourage resource
conservation, recycling and reclamation now, by supporting the use of innovative technologies and by
developing integrated scttlements management procedures which take sustainability into account in
decision-making.

24. A national framework for promoting sustainability in natural- resource use needs an appropriaic national
legislative, regulatory and fiscal framework within which to encourage individuals, communitics and
businesses 10 contribule to mecting sustainable development goals. However, the key public actor for
implementation has 1o be local government. The national framework should include support for schemes 1o;

(a) Conscrve, recycle, reuse or reclaim materials or energy
currently discarded or wasted;

(b) Identify and put into use unused or underutilized resources:

(c) Implement pollution-control measures and adjusuments to pricing structures, so that 1 i¢se
contribute to sustainability and 10 development goals;

(d) Forge partnerships with low-income groups and their community organizations, to a« dress
housing and environmental- health problems.

In all these matters, the key public actor must be local government, based on representative and participatory
involvement of all community members.

25. There must also be a framework which allows the integration of policies and actions on rural and urban
development, because “urban” and “rural” policy can no longer be treated as separate and independent. The
breakdown of the rural/urban distinction in developed countries has been evident for decadces, but the
distinction between rural and urban areas is equally obsolete in developing countries - even in t ose where
agriculture and forestry are still the main sources of livelihood for a high proportion of the population. In
developing countries, sustainable urban development complements sustainable rural development, since it is
only through the urban systemn and its links with small scttlements that farmers can be rezched with
agricultural-extension services, production inputs, credit and storage, marketing and processing fac ilities, and
it is only through the urban system and its links with small settlements that government can ircrease the
proportion of the rural population reached with health-care, educational, and other community sesvices.

26. Such policy directions also imply the nced for new kinds of “enabling™ institutions widely distributed
within each couniry. If the number of local initiatives by citizens and community organizations in support of
sustainable development goals are to be multiplied manifold, people need easily accessible insiitutions to
which they can tum, Also, the policy framework must provide support and incentives to encurage the
development of community-based organizations: it is here that local non- governmental organizations can
contribute significally as technical advisers, as trainers and as institutions which help community
organizations negotiate with power structures and financial institutions for resources.



C. Population and sustainability
27. The world's poorest 2 billion or 50 inhabitants make very small demands on the world's supply of

non-renewable resources. Their consumption activities generate very little waste and make little impact on

the absorption capacity of natural systems. However, their consumption of certain renewable resources is
high, and poor rural people are ofien blamed for overexploiting the soil or forests on which their livelihood
depends. Yet, over-exploitation is linked far more to inadequacy in the size of land-holdings than to their
cultivation practices: it would be accurate, in most countries, to say that itis inequitable land-owning structures
which cause poor people’s over-exploitation of land. Population growth only becomes a problem where
societies fail to implement structural changes to allow poor groups adequate bases for their livelihoods.

28. What needs stressing is the complementarity between sustainable development and a reduction in
population growth rates, Increasingly, urbanization of societies seems 10 be accompanied by lessened demand
by low-income households for large families. This argues for a policy of speeding up urbanization as an aid
1 achieving sustainability. Secure livelihoods for poor groups, combined with improved shelter conditions
and basic services, are likely to bring down still further population growth raies,

D. Sustainable settlements

29, The role of human scttlements management in promoting sustainable development includes:

(a) Devising settlement and neighbourhood plans which lead to resource-efficient and affordable
transport pattems, e.g., by promoting short-distance access in preference to long-distance mobility;

(b) Developing programmes for economizing on the use of non- renewable energy sources and
for adapiing sciticments 10 the use of rencwable energy systems;

(c) Providing water-supply, sanitation and waste processing/recycling sysiems which meet basic
needs in a resource-conserving manner;

(d) Promoting the use of indigenous building materials and appropriate construction
technologies, inter alia, by revising building and planning codes and supporting small-scaleproduciion
processes.

These technical requirements are dealt with in separate chapters which detail action recommendations which
can be taken up by developed and developing countries and the international community. Greatly improving
the quality of life for the rapidly growing populations of developing countries cannot be achieved by following
the same energy-consumption and resource-use pattems as those of developed countries. A global approach
to sustainable development requires both developed and developing countries 10 adopt new policies, and
technologies and new seitlements management practices.

30. The technical requirements for a sustainable settlement can be defined with present knowledge, but the

/insu’tulional means for applying known techniques are notably lacking. Each society must develop its own
response to ils own ecological problems, and it is in this context that democratic and participatory local
governments and community organizations appear not only as a goal of sustainable development but also as
a critical means of reaching it. Such institutions provide the means for resolving conflicts over who has the
right to use resources and they can act as originators of ideas for improving quality of life.

31. Sustainable development needs the contributions that local people, citizen groups, businesses and
governments can make to realistic development plans and o the mobilization and use of local resources, but
it also needs managers and professionals trained 10 work within such a framework. For ¢ity governments,
there are, at least, four key policy requirements: (a) Respond 1o citizen demands for basic infrastructure and
services, and ensure there is an effective legislative and regulatory system Lo prolect citizens from exploitation
by powerful sectoral interests;



(b) Penalize polluters and charge both households and businesses, which benefit from public
investment in infrastructure, the full price of services;

(c) Give spe.cial attention to reducing air pollution and fuel consumption by road vehicles,
through ajudicious mix of taxes and physical restraints on private vehicles and the development of efficient,
cost-effective public transport;

(d) Provide the framework within which city-generated wastes can be handled effectively,
including the control and monitoring of disposal of toxic wastes.

There is both an institutional and a human-resource problem to be overcome in meeting these requirements.
First, settlement administrations at present largely lack the powers and resources to deal with these issues,
and, secondly, Tocal-government stafls are poorly trained for and lack the orientation to community
accountability which would contribute to a serious atiempt at meeting these responsibilities.
Central-government support to improve this situation will be needed.

E. Sustainable settlement systems

32. Ultimately, it is the settlement system within a country, not individual settlements, which make up the
physical framework for resource consumption, Natural-resource consumption is not only reflecicd in
consumption for goods, services and movement within scitlements but also in the consumption for the
movemnent of people, goods and information between scttlements. The physical links between seitlements
provide the means for obuaining access o many resources and transporting them 1o centres of demand, and
changes in natural-resource availability (or price) will affect scitiement sysicms,

F. The international framework for sustainability

33. If consumption levels comparable to those enjoyed by the richest countries (and by the richest househc ds
in poor countries) are extended to the bulk of the world's population, carrying capacities of natural systc ns
would be severely strained. Therefore, achicvement of sustainable development at a global level might dep« nd
on negotiated settlements which limit any country’s use of a natural resource or exploitation of a natural a: set
in a way which is judged to deplete the planet’s capital stock. Such international agreements would hive
profound political implications for development, in that they imply constraints on particular countries’ snd
people’s consumption levels, and on particular countries® capacity to use their own fossil-fuel reserves or
other natural resources. Cost to national economies would be very considerable, if limiis were placed on rights
{0 use natural-resource reserves.

34. Poor developing-country citizens might find it difficult to share developed-country concems over the
greenhouse effect, the depletion of the ozone layer and other global environmental issues. Questions of
survival 20 or more years into the future have little relevance o those having difficulty surviving today. Een
leaving aside the question of which countries are mainly responsible for the depletion of resources and the
damage to life-support sysiems, the developed countries cannot hope to promote long-term perspectives on
sustainable development in developing countries when so many developing-country citizens are suffering
enormous short-term problems of mere survival and when their own societies are so profligate in the us. of
resources. There are fundamental issues to be resolved, e.g., terms of trade and transfer of technologies, which
go beyond settlements management, before human settlements can play their full role in a sustainable
development scenario.
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-~ 36. Physical planning is the organization of the physical components of development in order 1o contribute

III. PHYSICAL PLANNING OF URBAN AND
RURAL SETTLEMENTS

A. The significance of physical planning for sustainable development

35. Sustainable development means satisfying present needs without compromising the ability of future
generations to meet future needs. This means that development planning must be concemed not only with
improving the quality of life for all now but also with ensuring that the achievement of this goal does not
place excessive burdens on natural resources nor cause irreversible damaging changes to global ecological
conditions. Future generations must be left with the same development capabilitics as are enjoyed by the
current generation.

to the satisfaction of the present and future needs of society. Thus, physical planning is an essential component
of sustainablc development, and the ability to plan is important in satisfying sustainable development goals.
Yet, there is ample evidence from all countries, developed and developing, that wial disregard for economy
in the use of land and natural resources, lack of concem for the future physical needs of settiements and lack
of care for a semblance of spatial order and rationality in the sctlement development over the past four decades
are now taking their 1oll. Nowhere are these problems more evident than in the Jargest and most rapidly
growing urban agglomerations of the world (the so- called “megacities™), most of which are located in the
developing countrics.

B. Planning for sustainability: difficulties and rewards

37. Planning is an expression of prudence and foresight, Individuals plan their lives with varying degrees of
intensity and continuity, and “success™ is judged by the way planned actions have becn camried ou  The same
criterion can be applied to settlements: as a rule, the most successful settlements are those which re capable
of planning their future and making prudent provision for the satisfaction of their future needs Advanced
socicties place much emphasis on regional and urban planning: physical planning is a fundament | feaure in
highly successful economies, such as those of Japan, the Netherlands or Sweden. Physical planning is also
taken very seriously in the newly industrialized countries and areas, particularly in Hong Kong, the Republic
of Korea and Singapore., The opposite is true in declining, struggling or predominantly rural-based economies
where, for whatever reason, the need for physical planmng, particularly municipal planning, is cnsidered a
luxury, a disturbing obligation or a bureaucratic exercise.

38. Scutlements are the result of the actions and interactions of vast numbers of people through time: they are
also the result of substantial communal and cumulative investments. Thus, they are extreme y complex
undenakings, vastly more important than the sum total of individual actions. Physical transformations of the
living and working environment have fundamental effects on the well-being of people, on the jroductivity
of a setdement system's economy and on the preservation of natural resources. These transfon ations can
occur in a haphazard, “spontancous” way, or they can be “planned” over time, with varying degrees of
comprehensiveness. The justification for physical planning is that these effects can be benign, productive and
equitable, if actions are consciously and rationally envisaged, guided and/or controlled over spaze and time
through some agreed form of decisional process, rather than allowed 10 occur fortuitously. The importance
of seulements for the lives of all the people who live in them makes it essential o leave as little as possible
1o chance or 1o the unchallenged discretion of individual economic groups, established elites, powerful
governmental agencies or municipal bodies.

C. Sustainable land-resource management
39, Physical planning is an instrument for optimizing the use of land and other natural resources and guiding

7ousetd and fuwre physical development. The lack of a land policy, which is an essential atiribute of a
_ el physical plan, inevitably creates situations where development takes place with no pr wvisions for
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basic public infrastructure, The lack of a supply of serviced land is a guarantee for the growth of substandard
settlements, for excessive expenditures when regularization and upgrading have to be undertaken, for high
degrees of exploitation in the provision of essential services, such as drinking water, and for poor and
deteriorating health conditons of low-income populations. )

40, Rural land resources have been subjected o such intense pressures that the vital balance between them
and the various life forms which land supports is in critical jeopardy. These pressures on rural land resources
arise from population growth which directly or indirectly triggers one or more of the following reactions:

(a) Intensive utilization of existing agricultural land. Pressures of population on land resources
have resulicd in intensified utilization of agricultural land. This has resulted either in fertility degradation or
in indiscriminate use of fertilizers and other chemicals 1o preserve the productivity of the soil. It has been
established that the use of mineral fertilizers can upset the balance among plant nutrients, particularly in
tropical soils.

(b) Extension of agricultural development into fragile fringe areas. The inability 10
accommodate agrowing number of people in existing agricultural areas, even with intensified farming, has
led to the bringing into cultivation of marginal areas hitherto considered unsuitable for rural scttlements. Most
of this agricultural extension has been poorly planned and controlled, and, in many cases, unsuitable sg
patierns have upsct delicate ecological balances, with resultant resource degradation and multiple unfore:
impacts.

(c) Deforestation. Cutting of tree cover for agricultural extension and firewood supplics is an
important sourcc of land degradation in various parts of the world. Shifting cultivation practices, unregulated
bushfires, conversion 1o pasture land for caule-rearing - ofien leading 10 overgrazing or overstocking - are
other sources of land degradation through deforestation.

(d) Loss of vegetation cover. This has manifested its most devastating effects in the developing
countries. Meteorologists estimate that vegetation loss must affect an area of 250,000 squarc kilometres before
climatic changes occur, but this area has been exceeded several times over in several parts of the world. About
40 per cent of the countries of sub-Saharan Africa have experienced extreme drought and descrtification in
recent years, resulting in massive displacements of population.

(¢) Desertification. The primary cause of desertification is over-exploitation of land and its
vegelational cover through overcultivation, overgrazing and poor irrigation and cultivation practices. These
problems arise from rural population pressures on land and its resources, and the encouragement of urban
migration should be undertaken, to reduce the danger of further degradation.

(f) Mining operations. These can be a serious source of land degradation. Various forms of
mining, quarrying and mineral exploration and exploitation, particularly open-cast mining, have scarred
degraded the land, particularly where no measures have been taken to restore or rehabilitate the land after —
exploitation. Unrestored mining scars can cause flooding and consequent erosion of topsoils.

41. The urban land resource is limited and, therefore, scarce. Consequently, urban land is fiercely competed
for by various uses and users. Pressure on the resource is enormous, persistent and continuously mounting,
The environmental issues in urban-land- resource management largely derive from its limited nature and
scarcity and the enormous demands being made on it for various uses.

(a) Land-use allocation. Urban land requires to be allocated to residential, industrial,
commercial, institutional, social, cultural, recreational, transport and other setdement uses. Not only is
appropriate and adequate quantitative allocation of land resources requircd for each of these uses but the
assigned locational patiern of these uses should be such that compatibility and complementarity among
functions are achieved and negative environmental impacts from them minimized. Such allocation does not
necessarily mean a rigid separation of various land uses into different “zones™.

(b) Land accessibility. Accessibility to the urban land resource by increasing urban populations
i< ancahier issue in sustainable urban-land-resource management. As a result of the high growth
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of urban populations, a large majority of these populations do not have easy access 1o urban land for shelier
or other desired uses. The incvitable result is exiensive spontaneous development encroaching on rural and
peri-urban agricultural lands, as well as on urban open spaces. Recent estimates have put the proportions of
urban populalions living in such settiements at between 40 and 50 per cent on average, and slums and squatter
settiements in developing- country cities are estimaied 1 be growing at about 8 per cent annually. It is the
inability to obtain access to urban land by various groups that leads to chaotic development, land speculation,

occupation of marginal and ecologically fragile lands and the worsening of the environmental conditions of
disadvantaged and economically vulnerable groups.

() Land servicing. Appropriate and adequate servicing of urban land has become a serious

issue in achieving sustainable urban development. Arising from the rapidity and spontancityof urban growth
over the past few decades, the shortage of resources to attend to this growthand the unplanncd manner in
which this growth has occurred, much development is notadequately scrviced with necessary utilities. The
percentage increase in the built-up areas ofmany cities has been over 100 per cent in the past 20 years, and it
has been impossible to planfor and exiend essential services. This, in addition to the usually high intensity of
1and use ininformal sctilements, lcads to degradation of 1and resources. The result has been deteriorationof
living and working environments in urban arcas.

42, There is necd for each country 1o prepare and implement a national plan (even on a perspective basis) for
land-resource utilization: development within the framework of a planned local, regional or national physical
plan is an effective way of protecting and managing land resources. Itis within the over-all context of advance
planning that cfTective protection and optimum use of environmentally sensitive land resources is possible.
In the context of a national plan, land should, as far as possible, be allocated o its optimum sustainable use,
and ncither human seulements nor other types of developments should be permitted on ecologically fragile
lands.

43. Encouragement of high-density urban settlements and of settlement consolidation in some rural arcas
could be an effective mechanism for protection and management of land resources. High-density setUements
would enable land 10 be conserved and made available for future uses: they wou 3 also help minimize the
despoliation of lands characteristic of some current unnecessarily low-density deve opments. A concentrated
settlement patiern would also economize on the provision and installation of neces ary infrastructure, which
would make for a healthy living and working environment,

44, Policies and programmes aimed at rationalizing inefficient land-tenure systerr s and practices should be
evolved and put in place, and measures 1o effectuate such rationization expedited. This rationization should
involve, in the main, the individualization of rights and titles to land and the provision of legal instruments
1o enable transactability of such rights. Rationization of land-tenure sysiems is a prercquxsnc for effective
management and protection of the land resource,

D. Making physical planning sustainable

45. If physical planning is to contribute to achieving sustainable settlement development, it is essential for
planning to be “sustainable”. One of the reasons for past failure of physical plenning, particularly at the
municipal level, is that, in most countries, physical planning has been developed s a system of procedures
imposed from above, almost exclusively concerned with limitations and rcgulations, unnecessarily
complicated, unrelated to the needs and programmes of other public agencies, igr.oring the requirements of
the formal and informal private secior, and rarcly submiticd for approval by those it was meant to serve. These
drawbacks can be overcome by concentrating on a number of positive features: planning can and should be
decentralized, participatory, responsive, accountable, realistic and imaginative:

(a) Physical planning should be decentralized. This means that as litle regulation and control as
possible should be exercised at higher levels of government, and, where the situaiion demandsit, municipal
planning should be decentralized to small units of local government.

(b) Physical planning should be pamcxpatory The hard choices which planning entails can be

internse-,od only if all actors (public agencies and authorities, potential investors, financial institutions,
i 7-T i satiutions, citizen groups and individual citizens) exercise a common
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responsibility in making them, and only if a consensus is reached on the fact that these choices are meant o
benefit the entire population. There must be mechanisms for the discussion and review of all aspects of
regional development plans and municipal plans.

(¢) Physical planning should be responsive. It cannot be a formal exercise exclusively
concemed with “urban form™ or isolated development projects. It must focus on high-priority issues and,
primarily, on the satisfaction of fundamental needs of the most vulnerable groups balanced against the
protection and wise utilization of land and other natural resources.

(d) Physical planning should be accountable. The preparation and implementation of plans
involves a great deal of resources, and citizens from whom these resources come, have the right to be informed
on aregular basis on the methods employed and the results achieved, and to judge the performance of planning
institutions accordingly.

(¢} Physical planning should be realistic. Ofien plans fail because fundamental conflicts are
" not resolved or even considered, or because they are totally unco-ordinated with municipal and private-sector
investment plans, or because they are founded on over-optimistic assumptions about future resource
availability. These three factors (conflict, investment and resource availabilily) should always be taken into
account.

(D Phyrical planning should be [inaginative. Realiem and pragmatisim do 1ot exclude
imnagination. It is often hard for underpaid public managers and planncrs to be inventive and forward-thinking,
but it is likely that the oficn-advocated changes for municipal reform, strengthening of local government efg,
will come as a product of creative thinking and experimentation rather than top-down reform and
deconcentration rather than genuine decentralization, One arca which will require attention is public
entreprencurship (the ability to capture for the citizenry at least part of the benefits of urban development and
increascd wealth) and the ability to plan for public/private partnerships in the implementation of physical
plans,



PART TWO.

SECTORAL ASPECTS OF SUSTAINABLE HUMAN
SETTLEMENTS DEVELOPMENT ’

46. The construction sector must have sufficient capacity to carry out all the settlement works necessary for
national development. Sustainable capacity-building in the sector should be based on the optimum use of
indigenous resources and of appropriate building technologies. Building regulations must be adapted to local
needs and affordability levels,

47, Water supply is essential 1o life and 10 all forms of development. However, the great bulk of the people
in developing countries does not have access 1o sufficient quantities of safe drinking water, Furthermore,
--water sources throughout the world are being polluted by agricultural residues, household wastes and
industrial effluents to the point where the costs of water service, particularly to urban residents, are being
raised above affordable levels. Lack of water is an enormous obstacle to competitive industrial growth on
which the policies of most developing countries depend.

48, Sanitation and wasie-management services are essential 1o the protection of human health and setlements
amenity. The present incfficient and unco-ordinated methods of handling wasiewaters, sanitary wastes,
household garbage and industrial refuse must be replaced by an integrated system which deals with these
human seitlements by-products primarily for recycling as secondary resources.

49. The produiction and consumption of encrgy is basic o all human activities. The burning of biomass and
fossil fuels for energy is the single greatest polluter of the global atmosphere and an important ause of
negative health impacts and of damage 10 the natural and man-made environments. The raising f living
standards in the developing countries must envisage a manifold increase in the consumption of en rgy, and
this increase must be achieved without further damaging the biosphere through the use of clean tect 1logies
and renewable sources in such a way as not to jeopardize the quality of life of future generations.

50. Transport services are essential for socio-economic development; the movement of goods betvveen and
within settlements is indispensable for the generation of income; and free and affordable movement of people
to carry out their jobs, to obtain health, educational and other services, and 1o enjoy recreational opportunities
is a fundamental requirement of modem life. The impact of transport-infrastructure development and of
transport operations on life-support systems and on amenity has to be evaluated in a human seitlements
context, -
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IV. CONSTRUCTION-SECTOR POLICIES FOR
SUSTAINBLE HUMAN SETTLEMENTS
DEVELOPMENT

51. Construction has a dual-faceted role in achieving sustainable- development goals. First, construction
provides the direct means for the development, expansion, improvement and preservation, through
maintenance, of human settiements, Owing o its strong links with other sectors of the economy, construction
activity generates increases in production, employment, income and savings, and, thus, promotes development
and economic growth. Sustained output of the construction industry is, therefore, vital to the achievement of
national socio-economic development goals, including human settlements development goals, but it depends,
amongst other things, on the continued availability of physical resources. The fact that non-renewable
resources are in limited supply and that even renewable resources can only be replenished by nature aver time
imposes limits on the pace of construction that can be sustained in the long term. Secondly, construction can
contribute to the degradation of the environment, through physical disruption and chemical pollution caused
by construction activitics, The rapid increase in the volume and complexity of construction, since the early
19505, and the resource-demanding nature of modem technology have imposed severe stress on the biosphere,
through depletion of the natural- resource base, degradation of fragile eco-zones and incrcases in chemical
pollution, underscoring the urgent need for improving construction practices through appropriate policy
initiatives and related measures. .

A. Sustaining the natural-resource base

52. Building materials constitute the single most important construction input in developing countr s,
accounting for nearly two thirds of the resources used in the production of shelter and infrastructure. 1 s
imposes enormous demands on the natural- resource base of these countries and on the ability of he
construction industry 1o convert available raw materials into construction resources that are durable and - an
be afforded by the people. Many developing countries are fortunately endowed with natural resources for the
production of basic building materials, e.g,, bricks, blocks, aggregates, lime and other binders, that can susiain
human setlements development, particularly, production of shelter for low-income groups. Yet, k«cal
building-materials industries in many of these countries fail to exploil their abundant naural-resovrce
endowment and continue to engage in the production of energy-intensive materials that often draw upon
non-renewable resources.

53. Notable among the factors that hinder exploitation of indigenous resources are the lack of data on Jocal
deposits, nse of inappropriate technologies, and poor institutional and financial support for the industry. E /en
though small-scale technologies provide the best option for the exploitation of local deposits, have the
necessary flexibility to operate in proximate markets (thus reducing energy use in ransport), and can funcrion
with little capital and with locally available semi-skilled labour, use of these technologies has been hindered
by the lack of elementary infrastruciure and the inability of local entrepreneurs 1o access formal source ; of
investment credit. So far, few countrics have made any significant or sustained effort to promote
building-materials production, based on their natural-resource endowment and appropriate technology. This
is, mainly, because of the lack of an effective and coherent strategy, at the national level, for expanding the
indigenous building-materials sector. :

54, The industrialized countries, in contrast, are consuming natural resources at a pace that is clearly
unsustainable in the long term. Construction industries in these countries mainly rely, for material resources,
on energy-intensive, high- temperature process industries, producing steel, aluminium, copper, glass,
ceramics and chemicals. Vast amounts of energy are thrown away in wasie gas streams; yel, appropriate
legislation could promote conservation of waste energy in building-materials production, through available
heat-recovery methods. The move away from the use of traditional building materials in industrialized
countries is another reason for high encrgy use, as these materials are now known 10 have the lowest gross
encrgy requirements. Indiscriminate use of non-renewable tropical hardwoods is depleting tropical min
[orests, but, so far, construction industries in developed countries have shown only modest interest in
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switching to alternative timber sources and materials. There is also considerable untapped potential for
recycling of used materials and waste, which can effectively reduce the current demand on natural resources.

B. Arresting environmental degradation

55. A fundamental requirement of sustainable development is that the harmful side-effects of the development
process, particularly of construction activities, must not exceed or ovesioad the assimilative capacity of the
biosphere, so that the process of development can be sustained. The spontancous and, ofien, uncontrolled
pace of human settlements development in many developing countries makes it particularly difficult to control
the atlendent degradation of living conditions. For example, the increasing spread of human settlements into
fragile eco-zones is rapidly destabilizing natural eco-systems in many developing countries. Occurrences of
floods, landslides, mudslides elc., caused by construction on delicate hillslopes, wetlands etc., testify to the
vulnerability of the environment to iniervention by human activities. Appropriate land-use policies and
planning, specially aimed at eco-sensitive zones, would be required to reverse this trend.

56. The highly dispersed character of construction activities in most developing countries makes it difficult
to monitor the physical disruption caused by construction. There is & growing concem, in many developing
countrics, about increasing land dercliclion, causcd by quarrying of sand and gravel, extraction of brick clay
etc., which ultimately reduces the available land for human settlements development. The degradation of the
marinc environment, caused by coral mining for production of building lime, and the disruption of wildlife
habitats and waiertables, by excavations, eic., is now altracting increasing aucntion of physical planners and
coast-conservat:on authorities,

57. Pollution ca ssed by construction activities, particularly by the building-materials industry, is 2 topic that
needs urgent at ntion. In 1979, quarrying and the construction sector accounted for 8 per cent of the cost of
clean air to Am rican industry: production of cement, lime and bitumen claimed a significant share of this
pollution. Cem ot production, in particular, contributes o “greenhouse” pollutants, through emission of
carbon dioxid« during the calcining stage, and of airborne particulates, Excessive dependence of
building-materi Is industries on the use of firewood in developing countries adds significantly to carbon
dioxide emissic 1 and production of *“greenhouse™ gases. The use of aliemative locally available fuels, ¢.8.,
rice husks, and yomotion of gasifiers would not only improve energy efficiency of the production processes
but also reduce “greenhouse” pollutants.

58. There is an urgent need to control the use of building materials that produce negative environmental
impacts. Constuction industries are significant users of CFCs (chlorofluorocarbons), mostly used in air
conditioners, ir insulation products and in fire-extinguishing systems, CFCs are detrimental 10 the ozone
layer. Their use will be phased out by 1995 in view of the Montreal and London protocols. The use of asbesios
products in developing countries is, however, continuing.

C. The poiicy framework

59. Sustainable levelopment requires a policy framework for the construction sector that effectively addresses
the twin requirements of sustainable management of construction resources and control of degradation of the
biosphere causcd by the adverse impacts of construction. Within this framework, implementation measures
could include radff protection 1o fledgeling industries, tax concessions and other incentives, increasing
emphasis on labour-intensive and clean echnologies, upgrading of skills and entrepreneurial capacities, and
a ban on indiscriminale extraction of raw materials, Institutional strengthening and promotional measures
will be equally crucial for implemcentation of & sustainable constrction-sector policy. These should mainly
aim at developing local capacities for the best use of the natural-resource endowment and for pollution
abalement. Special emphasis should be given to indigenization of factor-inputs, formulation of appropriate
specifications, standards and building regulations, and organization of demonstration projects to popularize
innovative techiques and products.
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D. Recommendations
60. Implementation of the policy framework will call for concerted and complementary action at national

level, in both developed and developing countries, supported by international co-operation. Some
recommended areas of action are described below,

1. By developing countries

1. Formulate a cohesent strategy, at the national level, for indigenization of factor-inputs in the construction
sector, in order (o optimize the exploitation of the natural-resource endowment. This would reduce impon-

..dependence and improve affordability of construction outputs by low-income groups.

e R

2. Expand icchnical-suppon programmes and incentive schemes for improving the production capacity and
economic viability of small-scale and informal operatives who can make use of indigenous materials and
methods.

3. Redirect rescarch efforts in national rescarch and development institutions towards the development of
energy- efficicnt, clean technologies which can operate at a small-scale, using indigenous factor-inputs.

4. Promolr appropriate standards, specifications and other regulatory measures, with a view 10 supporting
clean, encrgy- efficient technologies and environmentally sound utilization of natural resources.

5. Formulate appropriate land-use policies and introduce planning regulations specially aimed at protection
of eco- sensitive zs mes against physical disruption by construction activities.

2. By developec countries

1. Introduce legisl stion and financial incentives to promote recyéling of energy-intensive materials in the
construction indusiry, and conservation of waste energy in building-materials production, through available
heat- recovery mehods.

2. Introduce regulatory measures, ¢.g., certification and eco- labelling schemes for the restricted use of such
non- renewable netural resources as tropical hardwoods in construction,

3. Use economic instruments, e.g., product charges, to discourage the use and consumption of construction
materials and prociucts which create pollution during their life cycle.

3. By the interrational community
1. Support national initiatives of developing countries to achieve sustainable development,
through:

{a) Local capacity building for environment-impact assessment of construction activities;

(b) Transfer of low-waste and non-waste technologies and clean technologies for building
materials production;

(c) Transfer of appropriate technologies for resource management in construction, particularly,
for non-rencwable resources.

2. Promotc muliilateral funding to meet environment- protection expenditures, related to human settlements
devilopment. that cannot be independently financed by developing countries.
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Construction issues related o sustainable develpoment and action at different levels

Construction-relsted issues Action at Industry level Action st Institution Jeve) Government action at national
R&D institutions eic.) level
Nawral- resource management:
). Lack of adequate expioitation of  Employ small-smale Direct R&D effort wodevelop Provide ux-incentives 1o
natura) resource endowment in Jabour-inuensive technologies for appropriste technologies for the small-scale operstives to promote
developing countries use of local deposits- exploiustion of Jocally. available increased use of Jocally available
: natural re sources. natral resources.
Enhance product qualityof Joca) Formulate appropriate siandards, Formulate appropriste building
building materials 10 specifications ptc., for incressed | regulations that permit use of
sumulate-incressed consumption. useof indigenous building materials.  locally available building
matenials,
Organize demonstration projects 1o
popularize use of Jocally produced
building materials.
2. Incrcasing use ofnon-renewable  Use locally available aliemative Develop and popularize appropriate  Provide tsx-incentives 1o the

resources {e.g.excessive reliance,on
firewood, vse of tropical
hard-woad, eic.)

Pollution abatement and conol:

1. Lack of awarenest of the Links
between construction and health.

2. Inadequate implementation of
pollution control measures.

fuels, e.g., nce husk, wood waties,
straw, peal, eic. in

building -maicrials industries in
developing countries.

Substinne vse of tropical

hardwoods by secondary species of
timber and other materials,

Recycle und and wasie materials,
particularlyenergy-intensive
materials,

Use advenising and other forms of
publicity 1o create awareness
among users shout the
environ-menal guality of product.

Take the lead incompilation of
informa-tion to sid selection
ofmaterials on the lines
ofRosehaugh Guide (1990)

Use available spproprisie poliution
abatement andenergy-efficient
tech-nologies that reduceemission
of “greenhonse"gases.

gasifier technologies, 1o improve
energy efficiency in building-
malerials industries.

Intensify research and development
effonin the arcas of Jow- and
non-waste iechnologies.

Siuzndardize eco-labelling praciices
for wider use of labelling schemes
1o res- trict use of non-renewables.

Provide mformation 1o in- dustry on
available clean and environmental
ndu‘wk‘mfuunhmch;
qualityol products and processes.

Establish a framework for dislogue
between different interest groups

Increase ressarch effort relating
emission abatement and clean toch
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industry for use of low-and
noa-waste echnologies.

Provide funding support toR&D
effort in the areas of low and
non-wase, and energy-efficient
technologies.

Introduce economic instraments
such as product charget w0
discourage use of non-renewable
and energy-intensive materials.

Remove distortion in the pricing
siructure (¢.g. subsidies esc.) that
encourage use of non-renewables.

Invaduce environmental infor-
mation system (as done by the
European Comnmunity) 1o gather
bastline dats on environmental
impact of construction activities.
This would facilitate planning
action st national level,

Speed up echnology trantder in the
ares of pollution contral by
providing detailed information on
global markets, sandards and
echnologies wihe industry (on the
lines of NETT progmnmwne in
Europe).



Provide directives to the industry
(similar 1o Construction Producis
Directive,1988) to ensure minimum
bealth and safety sandards in
building products. Alse introduce
product charges W restrict use of
CFCs,uc. in construction.
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V. WATER-SUPPLY POLICIES REFLECTING
SUSTAINABLE DEVELOPMENT PRINCIPLES

61. Water, like air, is indispensable for human existence. It is also an essential ingredient for many of
humanity's productive activities that lead 1o development. The continued availability of adequate freshwater
resources of accepiable quality is, therefore, a prerequisite for sustaining life and development. The total
supply of water neither increases nor decreases and is believed 10 be precisely the same now as it was 3 billion
years ago: it is reassuring that water, unlike other natural resources, is not depleted through consumption. The
world’s freshwater resources are, however, threatened by two factors, First, they are being subjected to rapidly
increasing demand and, secondly, they are being degraded by pollution and saline intrusion. Nowhere are
these forces more strongly in operation than in developing countries: the availability of safe water in these
countries is fast becoming one of the most important factors limiting socio-economic development, a crucial
visible indicator of the quality of the environment and a cause of national and international social conflicts.

A. Economic significance of water resources

62. The extent to which watcr resources contribute to national wealth and productivity is litde appreciated.
All productive sectors of national economics, be they agriculture, industry, mining or services, rely on water
for their operation. Just as agricultural productivity is increased throngh crop irrigation, industrial productivity
is dependent on the availability of water: goods produced in areas of limited water availability are costly and,
conscquently, non-competitive in international markets.

63. Another way in which water resources impact on national productivity is through their effect on the health
of the population. Over 80 per cent of all diseases and over one third of deaths in developing countries are
causcd through the ingestion of contaminated water, and as much as one tenth of each person’s productive
Lirne is said to be sacrificed o waler- related diseases. The economic burden of water-related disease and
ill-health, caused, in large part, by consumption of poor- quality, contaminated water, is indeed very great.

64. In this context, it is of the gravest concemn that approximately 55 per cent of rural populations and 40 per
cent of urban populations simply lack access to adequate guantities of safe water, Many health problems are
linked to water - its quality, the quantity available, the ease with which it can be obtained and the provisions
made for its removal, once used - and these problems are most critical in urban Jow-income areas where the
only water available is heavily contaminated or must be purchased from vendors at exorbitant prices. In terms
of health, the quantity of water used is just as important as the quality: if all they can obtain is expensive
waler, the poor economize by reducing waler consumption, an outcome which takes an immediate 101l of
health, The cost of health care and of productivity losses due o ill-health and death can be used 10 argue the
need to improve water supply and sanitation, but these are only economic indicators; they cannot adequately
measure the cost of human suffering and the lowered quality of life suffered by billions of the world's poor.

65. While freshwater resources contribute to national wealth and productivity, the deterioration of their quality
can retard economic productivity in two ways - first, by increasing the cost of potable water (authorities are
obliged 0 go 1o remote sources 1o abstract water of acceptable quality) and, secondly, by demanding large
investments for the cleaning up of water bodies o improve their quality. Both phenomena can present an
undue burden on developing economies. In China, for example, it is estimated that the introduction of
environmental measures and controls to arrest present-day environmental pollution will cost over 5§ per cent
of the gross national product and, if embarked upon, will cause recession in the overall economy. Besides the
economic burdens, the natural process of restoring water bodies can be protracted - the River Thames in the
United Kingdom wok over a century to restore - and the loss of amenily value in the interim years is one that
cannot be adequalely assigned a monctary value.
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B. Water availability

66. Although 70 per cent of Earth’s surface is covered by water, most of it is saline: about 97 per cent of the
world's water is contained in the world’s oceans. Even the 3 per cent that is fresh is not all readily available;
much of it is either locked in glacial ice or stored deep underground beyond the reach of contemporary
technology to abstract. In addition, the global distribution of available freshwater is not even: in many areas
of the world, limited precipitation, high population density or both make available freshwater barely adequate
for - or present substantial limits to - human uses, Large interannual fluctuations in precipitation are already
causing large-scale, region-wide problems and resulting in the emigration of environmental refugees, such

as occurred during the 1987 drought in Ethiopia.

’

Table 1. Average annual availability of freshwater (surface and groundwater) in selected countries

Total availability (cubic kilometres)

Per capita availability (thousand cubic .

MCITRS PO [2TS0N)

Water-rich countries

lceland 170 685.48
New Zealand 397 11753
Canada 2901 111.74
Norway 405 97.40
Nicaragua 175 8997
Brazil 5190 36.60
Ecuador 314 31.4
Ausiralia 343 21.30
Cameroon 208 1993
USSR 4384 15.44
Indonesia 253 14.67
United States of America 2478 10.23
Water-poor countries

Egypt 1.00 - 0.02
Saudi Arabia 220 018 .
Barbados 0.05 021
Singapore 0.60 023
Kenya 14.80 0.66
Nctherlands 10.00 0.68
Poland .40 131
South Africa 50.00 147
Haiti 11,00 159
Peru 40.00 193
India 1 850.00 235
China 2 800.00 258

Source: International Institute for Environment and Development and World Resources Institute, World
Resources 1987 (New York, Basic Books, 1987), table 81.1, pp. 268-269, and 1able 23.1, pp. 314-315,

67. The mismatch between the location of people and water is illustrated in wble 1 which classifies 24
countrics as water- r'ch or water-poor, based on the annual per capita availability of freshwater runoff resulting
from precipitation falling within a country’s borders. As populations and economic activities grow, many
developing countrics are rapidly approaching conditions of water siress, where estimated water demand
r..ohes maximum . nnual renewable freshwater resources. Under such conditions, countries will experience
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difficulties in ensuring self-sufficiency in meeting agricultural and industrial water needs, i.c., they will
experience problems of water security. There is also a theoretical technical water barrier beyond which point,
given coniemporary technical know-how, it will not be possible tohammess further quantities of renewable
freshwater resources - this barrier occurs around a point where per capita availability is below 500 cubic
metres. Countries which have traversed this barrier, such as Saudi Arabia, are reliant on high-technology,
high-cost processes, such as desalination, for water supply or attempt to reduce the gap between demand and
availability through recycling wastewaters, as is the case in Isracl which recycles 40 per cent of its wastewaters
in a bid 1o bridge the water gap. Deficits in water availability arc particularly concentrated in rapidly growing
cities of the developing countries where supplies are at best unreliable and intermittent, and satisfying urban
water deficits implies large-scale transbasin transfers of freshwater resources, with inherent environmental
problems.

C. Wpter demand

68. The distribution of water demand among the various sectors is dynamic and changes with national
economic-devclopment policies. Globally, 73 per cent of water demand is for crop irrigation, 21 per cent for
industry and 6 per cent for domestic consumption and recreational needs. These proportions, however, vary
from region to region, as may be scen in wable 2., In general, as countries industrialize, a greater proportion of
the water demand is from industrics. Industries in Eastern Europe, for example, account for up to 80 per cent

Table 2. Sectoral withdrawal of freshwater by country (percentage)

Country Domestic/commercial Industrial Agriculural
Developing countries

Algeria 23 3 n
Botswana 8 n 75
China [ 7 87
Cape Verde 8 0 92
Egypt 7 L2 88
Ghana “ 3 54
India 4 3 5]
Mavuritania 2 0 98
Turkey 2 19 S8
Uganda 43 0 5
Developed countries

Albunia 30 60 10
Ausiria 20 n 3
Bulgaria 14 15 n
Belgivm n 88 2
Czechoslovakia 2 n 5
Finland 12 86 1
France 17 n 12
Germany, Federal Republic of 12 87 0
Ircland 1l c} 6
Neztherlands 5 64 2
Puland 17 a2 21
Swizerland k1) 57 6
United Kingdom A ¥, 1
Yugoslavia 17 Y -] 8

Source: The World Resources Institute, World Resources 1988-89 (Washington, D.C., 1988), table 21.1,
pr.21%-319,
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the water demand is from industries. Industries in Eastern Europe, for example, account for up 1o 80 per cent
of the region's use of freshwater: by contrast, industry in Ghana accounts for only 3 per cent of the country’s
total use of freshwater. As developing countries increasingly rely on industrialization for economic growth,
water demands in urban areas will not remain at present levels but will increase exponentially. Failure to mest
this demand will increase the cost of producing goods and, thereby, damage already threatened national
economies in the developing countries.

D. Environmental impacts of water development

69. Although the proportion of water utilized in human settlements is modest in comparison with other uses,
such as agriculture, the uncontrolied use of water for human settlements can have far-reaching negative
impacts. These impacts can vary from the direct degradation of contiguous water bodies receiving untreated
wastewalcrs 1o desertification and the upsetting of ecological balances around remote dam sites (see box 1).
Such negative environmental impacts translate not only into reduced national wealth but more importantly
inw reduced economic wealth of countries in the long term.

Box 1. Examples of environmental impacts of freshwaicr devclopment and use ‘
NORTH AFRICA: Small darms and new wells (o supply human settlement« are 2!<o used for
livesiock walering and bring with them the risk of sharp increases in herd size and

conscquent overgrazing, soil erosion and eventual desertification in and around the sculements,

CHINA: Houschold wastewater discharges and other effluents from thousands of industrics of
all sizes that have sprung up in and around Shanghai, a city of 10 million, have grossly polluicd
its main drinking water source, the Haungpu River. As a result, there is no choice but to
consiruct a water-transmission main, moving the ; resent water intake upstream, at a cost of
$US450 million, while precisely how the pollutio : problem in Shanghai should be
solvedremains an enigma.

THAILAND: Over-extraction of groundwater fro n below Bangkok city, primarily for supply
to rapidly growing industries, coupled with unfa\ ourable ground conditions, is causing parts of
the city to sink at a rate of 10 cm a year and contibutes o serious annual flooding. As a result,
even the simplest structures require quite elaborate pile foundations during construction. Qther
large rapidly urbanizing cities, demonstrating similar strains of over- exploitation of
groundwater, include Cairo, Dakar, Mexico City of Sao Paulo.

SRI LANKA: The construction of the Victoria Dzm in the hill region of Sri Lanka not only
destroyed large numbers of diverse species of flora and fauna but changed micro-climate P

in the region and all but destroyed a large propor ion of the lucrative cinnamon cultivation,

E. Water quality

70. The quality of water affects its usefulness. Many, fcr lack of choice, are obliged w0 drink water of
unacceptable quality: in China alone, 40 million still drink high fluoride water, and some 60 million drink
alkaline water. From the point of view of health, however, it is biological quality that is most important in
developing countries. Affecting biological quality is the inadequate disposal of human wastes: over two-thirds
of the population of developing countries lacks access 10 saaitary means of disposing of human wastes. Other
human seulement by- products, such as solid wastes, also :mpact on water quality either directly or through
the percolation of residual liquids into the groundwaler.

71. Globally, approximately two thirds of the pollution affe :ting water quality is due to agricultural activities,
with the remainder of the pollution resulting from by-produc:ts of human settlements, such as traffic emissions,
construction, houschold refuse, industrial discharges and urban run-off. In developing countries, where
chemical-dependent agriculture is not common, approxir ately two thirds of water pollution is caused by
nurnan seiements by-products. The lack of poliution-aba ing infrastructure, such as sewer systems, and of
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controls over industrial discharges has transformed most of the walercourses passing through Asian cities into
little more than open sewers.

E Special concerns

72. Urbanization heightens the relationship between available water quantity and water quality. Groundwater
still remains the largest and least contaminated accessible water resource in most countries. However, as
impermcable surface areas increase with urbanization, opportunities for groundwater recharge are reduced,
and a lowering of the groundwater table results, The over- abstraction of groundwater, which causes
watertables to decline, increases opportunities for saline intrusion and the concentration of pollution. As a
result, cities are faced with the mounting cost of water shortages, water treatment, well deepening and
development of remote new sources, Safe water is, therefore, increasingly only available at a premijum.

73. The cities of developing countries, therefore, face a dilemma: they have limited means with which to
expand the supply of water and maintain its quality but they need 1o expand watcr- supply services to meet
the ever-increasing needs of industry and (1o support the population which makes up the industrial workforce,
if cconomic growth is o be sustained. The result is that urban authorities have both assumed a laissez faire
wuitude 1 water polluton and aceepicd the night of industries 10 be providsd with wisier supplies on a
firsi-priority basis. This policy, first, thrcatens local water resources and, sccondly, deprives the urban poor
of access 1o even the minimum quantities of safe watcer essential for survival, There is consequently an
alarming widening of the gap between water demand and supply - between consumption and potentially
available safe water resources - in many of the urban areas of developing countries.

74. Although urban arcas of developing countries only accommodate a third of the total population, they,
nonetheless, produce two thirds of the gross national product. With so much of developing countries’ output
depending on the efficiency of urban centres, the supply of adequate freshwater will play a crucial role in
eliminating bottle-necks to economic expansion and improving potential to compete in international markets.
Given that the process of industrialization and urbanization is far from consolidated but is, in many cases,
only in its infancy and advancing rapidly, iniegraied water-resource management that takes account of the
needs of all sectors will be a high-priority consideration in ensuring the continued growth of developing
economies.

G. Water-management strategies

75. Firs, the sound management of water resources will need 1o embody the concept of equity and give priority
to the satisfaction of basic needs. Secondly, it is imperative that existing facilities be optimally utilized and
maintained, so that water losses are minimized and available supply capacities are fully used. Thirdly, there
is a need 1o give emphasis to waler- demand management, through techniques such as water-saving plumbing
fixwres, flow-control devices, educational programmes and progressive tariffs based on the marginal cost of
water. Fourthly, water-resource management must redress the disproportions in investment for water-supply
and wastewaler- removal infrastructure. In the context of this last point, there is considerable scope for reusing
wastewaters for a variety of purposes, 1o the potential benefit of sustainable-development practices.

76. While sound water-management policies are essential for economic development and urban growth,
policies are not sufficient by themselves: developing-couniry managers must be provided with the tools and
capacilies with which to make such policies work. This will require the development of appropriate planning,
implementing and management tools, the introduction of mechanisms 1o generate and manage increased
revenue for water- resource development activities and the creation of a cadre of professionals and
semi-professionals who can address such critical areas as water and wasie management, pollution control,
municipal finance, integrated water-resource planning and operation and maintenance of water-related
infrastructure and services. These will, no doubt, be some of the areas where international assistance can best
be focused in the present decade.

77. Supporting the above sustainable-development policies are the many potential lines of action, identificd

eening e st decade, which should be consolidated during the coming decade. These include the promotion
¢ 7 wids range of technologies that are both affordable and easy 0 maintain - such as hand pumps; the
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establishment of community-managed water facilities, with due emphasis on gender-focused consultation
and involvement in planning, implementing, operating and maintaining new facilities; the need for
governments 1o work as enablers and facilitators of service provision, in close partnership with
non-governmental organizations and private and community organizations; the wide use of information,
education and communication strategies to maximize the benelits of basic services; and the improvement of
methods for recovering the cost of service facilities through appropriale revenue-generation mechanisms.

H. Recommendations

1. Recommendations for all countries
1. Develop and utilize planning tools for environmentally sustainable waier management, including
risk-assessment and impact-evaluation methods, based on environmental accounting.

2. Undecriake a detailed evaluation of national water resources and their quality, monitor how water quantity
and quality change with time, and use these data in formulating naticnal development plans.

3. Adopt an integrated and comprehensive approach to the management of water resources that takes account
of ihe needs of all sectors of the economy, and cstablish and appropriate institutiona! franiovork and
corresponding support mechanisms for this purpose.

4. Give duc priority in national programmes to enhancing utilization of the capacity of existing facilitics,
through maintenance, upgrading and rehabilitation programmes,

5. Implement programines to conserve water resources and manage water demand in human settiements,
through protection of water sources, use of water-saving plumbing fi ctures, appmpnam pricing policies that
reflect the true resource value of water, and public education.

6. Enforce water-quality standards and use financial instrumenis, t ised on the polluter-pays principle, 1o
prevent water-quality degradation.

2. Recommendations for developing countries
1. In developing and using water resources, give priority to the satisfaclion of basic needs.

2. Beyond basic needs, charge for water at its true marginal cost.

3. Establish programmes to protect groundwater and ensure its sustainable use through appropriate
groundwater-recharge programmes.

4, Implement programmes 10 recycle and reuse wastewater in industry and agriculture,

3. Recommendations for the international community

1. Provide assistance 1o enable national govemments to assess their vvater resources, 10 monitor water quality
and 1o use this information in national development plans.

2. Provide training to support developing countries in building up their capacities o manage water resources,
especially in the areas of technologies and technigues, data collection and information processing: special
training and staff-exchange programmes, hased on the principle of insitutional twinning, could be established.

3. Transfer iechnologies needed 10 meet future water demands, as in the areas of desalination, rainwater
harvesting, solar water-pumping and wastewater recycling,

4, Provide assistance in gathering and disseminating information on environmentally sound policies,
techniques and approached 10 managing water resources for development,
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Actions required 10 provide sustainable and satisfactory water supplies in human settiements

Factor. Action at individual and Action st neighbourhood or Action at city ot district level
household leve} communitylevel
Supplying sufficient safe water Public education; protection of Mobilize and educaic communjties  Public suthorities act as enablers
meet basic humnan needs. traditional water sources snd to ensure ufficent quantities of and facilitators and work as
. domestic waler siorage containers.  safewaler are available 1o all, panners with NGOs and private
‘ Ensure community involvement in -~ organizations to extend services to
’ lobbying for sufficient services. the unserved and under-served
communities.
Managing water resources for Increasc awareness of the Adopt commumity-based Esublish programmes to
development. relation-ship between water approaches towatershed proteciwater sources through
pollution and its utility and the management especially sppropristeinstitutional, legislative
benefils of water conservation and  micro walershed rnanagement in andthe prineiple of polluter
souTce protection. the vicinityof the community. pays.Underake projects to ensure
Increase awarencss financial continuity in supply and quality of
instruments based upunof the waler al source through
environmerial problems associated  measuressuch as groundwater
with watet-resource development recharge,

Maximizing capacity utilization of
existing water facilities.

Funding limitations affecting
progress in water supply coverage
and demand satisfaction

Impiementing systems appropriste
10 Jocal conditions.

Reducing water scarcity.

Building capscity to plan and
manage walcrresources.

Reven leakage and minimize
wastage,

Ascenain willingness, ability and

for use in human seitiements

Create community management
structure for water facilities where
public maintenance is poor or
non-exister i.

Establish ¢ mmunity-based

mode of payment and cond
discustions aimed a providing
services peaple are willing and able
to pay for.-

Embody household and community
involvement in system planning
and implementation.

Adopt zchniques 1o conserve water
atthe household level through
appropriate plumbing fixtures, flow
conirol devices, public education
e,

Support public educatian an the
imporunce of waler for health and
development and environmental
problems of their improper usage

e get erstion mechanisms and
createlocal capacity to collect and
administer the funds.

Determine community cspacity 10
operate anv] maintain proposed -
sysiem sheuld this service not be
provided by public aumthorities.

Encourage the reuse of wastewater

forpurposes less dependent on
water qual 1y.

Provision of technical advice

and trainit.g 10 comenunities \o
manage thzir micro watersheds and
openie ani mainiain watsr
infrastruct sre facilities.

Establish programmes to
adequately opersie and maintain
existing faciliies; mount leak
detectionand control programmes;
and allocate sufficient funds for

asset upkeep, upgrading and
rehabilitation.-

Beyond basic needs, cost waler a1
true resource value and marginal
cost of development.

Use only those technologies
whichare appropriate under the
local circamsiances in tems of
theircost, social scceplability and
poential 1o be proper]y maintained

Recycle and reuse wastewater
foragriculure and industry and
forenhancing the human settiement
environment.

Endow, and expand existing sector
siaff with adequaie akills through
appropriate training programmes
andprovide them with the
requisileup-io-date management
wols.



Reducing the negative
environmental impacts of water

development.

Inform householders of the proper
usage of water and disposal there
after.

involve impacts that might resuh and
take community perticipation in new
wiler development programmes
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VI. SANITATION AND WASTEWATER
MANAGEMENT POLICIES REFLECTING
SUSTAINABLE-DEVELOPMENT PRINCIPLES

78. Sanitary wastes and wastewaters are potentially hazardous to health and are likely to cause adverse impacts
on the environment, if effective sanitation and wastewater management policies are not implemented. Sewage
contains pathogenic viruses, bacleria, protozoa and helminths as well as suspended solids and biodegradable
organic matter. Lack of sanitation in a community undoubtedly gives rise w increased costs for curative
medicine and reduced productivity, as well as lowering the quality of life generally. Uncontrolled discharge
of urban sewage and industrial cffluents has the potential to contaminate potable water supplics and 1o make
surface waters unfit for the many uses which might otherwise be 1aken advantage of by the public. Yet
wastewaler contains nutrients which might be beneficial in agriculture, and the waicr alone has a value,
cspecially in arid areas, if wasiewaters are collecied, reated and used for crop irrigation, aquaculture or
industry.

7o Samm.m DSV su ms ar¢ an essential component of infrastructure in human sculcmans and arc a

ceo Y Tcsiant it prove stive madicite. The eavironment has a natural capacity ool vaste
maicrials, rut as lhs. d nsity of population increascs, even bodily discharges cannot be rclcasod without a risk
10 public heaith and damage to amenity. In rural arcas, excreta disposal is the principal sanitation issue in
rcladon w human Lealth and must be provided, along with a safe and plentiful water supply and health
cducation, if mortal.ty (particularly infant mortality) and morbidity levels are 10 be reduced. However, both
healih risks and pou:ntial damage to living conditions are greatest in denscly populated urban arcas without
adequate sanitation -rovision: stormwaler drainage and sewerage, including low-cost sanitation systems, arc
vital in urban centres, if epidemics are to be avoided and amenity is to preserved. As urban watcr supplies
improve, wastewate disposal becomes critical, if expected health benefits are to be achieved, but, with safe
water supplies, ef sclive sanitation systems, control of domestic and industrial wastewaters, and
complementary pub ic-hcalth education, the quality of life in rural and urban communities will be enhanced,
and investments in curative medicine will be minimized,

A. Sanitation

80. Progress in the provision of sanitation to rural and urban communities in developing countries has not
been as rapid as expected over the period of the Intemnational Drinking Water Supply and Sanitation Decade,
1981-1990. Sanitation provision has lagged behind water supply, and rural sanitation has received much less
atiention than urban sanitation, resulting in a huge backlog of under-service in the rural sanitation sector, If
programme implementation continucs at the current rate, the population without sanitation in the year 2000
will be around 2.3 tillion, and this situation would be incompatible with the objectives of “Health for All by
the Year 2000" and the Global Strategy for Shelter to the Year 2000. To allow the maximum number of people
to be served per unii of invesunent, low-cost appropriate sanitation technologies must be widely introduced.
There is still a tendency among decision-makers in developing countries to prefer advanced technology, on
the assumption that low-cost appropriate technology is inferior, but current appropriate sanitation
technologies are not inferior to the conventional systems widely used in industrialized countrics, and
decision-makers must come torealize that high-cost sophisticated systems are neither necessary nor affordable
and are, oflcn, inappropriate.

81. Provision of appropriate sanitation will achieve the objcctives of protecting public health, by preventing
the spread of discare through the faecal/oral route, and of improving the quality of life, not only through
improved hcalth stats but also by segregating polluting wastewaters from the community environment for
safe disposal. How:ver, for the benefits of sanitation to be fully realized, all sectors of society must be
d.i cauately served. This means that great emphasis must be placed on the provision of sanitation (along with
o smr}\) in rum} communitics and in urban slums and squatier areas. Low-income groups living in these
Jronunitios £o¢ now poorly served with sanitation, and institutional attitudes preventing progress must

iver wents are 1o benefit the whole population. Once all sectors of the population in a country
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are served with a basic level of sanitation, incremental improvements can be made, as economic devclopmem
provides funding and/or as public perceptions change.

82. To achieve full coverage will require a significant acceleration in programme implementation in most
developing countries, and attention will have 10 be given to the impediments which have limited progress
over the past decade. In the past, patierns of investment and revenue-generation have left much to be desired,
in general, and have adversely affected the sustainability of sanitation programmes, in particular. Measures
will have 10 be taken to bring about institutional improvements, increased public awareness, community
responsibility, women’s participation, application of low-cost and appropriale technologies, integration of
water supply and sanitation with other sectors, innovative approaches (o cost recovery, improved
arrangements for operation and maintenance, and private-sector involvement.

83. Communities must be involved in future projects and take the initiative in financial matters, if lhey' are to

identify with sanitation sysiems. International lending banks and bilaieral agencies are now willing 10 accept

low-cost sanitation technologies and community involvement in sanitation programmes, and are, even,
requiring community responsibility for operation and maintenance. Realistic standards and specifications for
maicrials, equipment and workmanship must allow the involvement of communities and the participation of
the informal sector in sanilation projects.

B. Industrial effluents

84. Economic development will be accompanied by industrial development and large volumes of industrial
effluent will be generated. Many industrial effluents will have serious impacts on seitlement conditions if not
controlied, and some will have health implications through the presence of toxic chemicals. In many countries,
industrial growth has been allowed to occur without effluent control, and pollution has reached serious
proportions in urban areas. The apparent conflict between industrial expansion and pollution control has
created situations where potable water supplies have been heavily contaminated, surface waters have been
ruined for any use other than waste disposal, and quality of life has become unsatisfactory over large areas.
Changing social attitudes to pollution are likely to force governments to control industrial emissions in the
fuwre, in both developed and developing countries.

C. Wastewater

85. Community wastewater management can be developed in an incremental way over time. Those
communities now without any provision must be served first with basic installations: oo often in the past,
there has been inequity in the provision of services, and low-income rural and urban communities now make
up the large proportion of under-served populations in developing countries. Careful choice of level of service,
in relation to the demand situation, and use of low-cost appropriate technology are mechanisms for improving
the rate of coverage. Adoption of simple systems, without imported equipment and able to be maintained by
the communities themselves, is desirable. Such systems will reduce the reliance of communities on skilled
technical support from governmental agencies and increase their sense of ownership and responsiblity.

86, The resource value of wastewater is ofien overlooked in water-resource planning. Apart from the great
general value of the water in arid or water-short regions, urban sewage contains nutrients in the forms of
nitrogen, phosphorus, organic matter and trace elements. With proper control of the health risks involved,
sewage effluent can be used in agriculture 10 irrigate crops, used in aquaculture to produce 4 fish crop and
used in industry. Many urban areas have been landscaped using treated sewage as irrigation water,

D. Implementation

87. For sanitation and wastewater systems to be effective and sustainable, community involvement in
decision-making as well as in project implementation is vital. The role of women is particularly important,
because home hygienc is predominanty in their hands, and they must be given instruction on the health aspects
of water supply and sanitation, Wherever possible, the opportunity for the community to benefit economically
fron. installation programmes should be considered. One way in which this might be achieved is through the
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development of informal- sector component-manufacturing centres, Provision of start-up finance and training
will usually be necessary, but the result will be socially beneficial and financially advantageous.

88. The provision of sanilation and wastewater services is usually a govemmental prerogative, and
institutional deficiencies have often been a constraint on progress. Fragmentation and unclear delineation of
management responsibilities among 100 many governmental agencies have been a great impediment in the
past, and lack of integration with national development planning has resulted in low priority being given to
the sector, There is an urgent need for intersectioral collaboration in the provision of infrastructure to rural and
urban communities and for the creation of co-ordinating agencies, The need for nationat plans has never been
more crucial, and such plans should not overlook any opportunity for adopting unconventional approaches
or involving new participants in programmes. A bottom-up approach to sanitation and wastcwater
programmes is likely to result in sustainable sysiems, and involvement of the private secior might be of value
in increasing resources and in accelerating the rate of coverage. Inputs from muliilateral and bilateral agencies,
non-governmental organizations, governmental agencies al all levels and recipient communitics must all be
co-ordinated within the framework of a national plan. A key factor will bc human-resource development at
all levels, requiring intcrnational assistance,

89. Information transfer has also been identified as a weakness of existing systems, and countries need (o set
up collaborative information centres and arrange for the two-way flow of information. To provide information
on expericnce, projects should be subjected to evaluation for their technical, financial and social performance
against expyciations. Advaniage shouid be tahen of successful eapericnce from other counuics, and poor
performance of systems should be taken into account in future programme planning.

E. Recommendcations

1. Recommendatior:s for all countries

1. Develop and utilize planning wols for sustainable waste management, including risk assessment and
impact- evaluation met ods, based on environmental accounting.

2. Undcriake a detailed zvaluation of sources of wastes and their impact on the environment, especially the
human living environm =nt, and prepare a comprehensive, time- structured and affordable national plan to
abate, if not eliminate, wrgent problems associated with sanitary-waste management :

3. Prepare an inventory of national industries and of the quantity and nature of wastes they produce, and
develop and enforce staxdards for waste discharges: develop financial and legal instruments for enforcement,
based on the poliuter-piys principle.

4. Incorporate in national operational programmes the recycling and reuse of sanitary wastes and wastewaters
in both agriculiure and industry,

5. Provide incentives fir the development and use of low- waste and non-wasie technologies in industrial
processes and in sanitary-waste management.

6. Increase awarceness cf the ecological and health hazards of inadequate waste disposal.

2. Recommendatior:s for developing countries

1. Give priority 1o the provision of basic sanitary waste- disposal facilities to Jow-income populations.

2. Redress disproportioas in investment between water- supply and sanitation infrastructure.

3. Develop national pr..grammes for the provision of sanitary- waste-disposal facilities, based on the wi'dc
use of upgradable low=cost technologies, on the use of innovative forms of revenue generation, on community

and, pariicularly, women’s participation and on non-governmental organization and privaie-sector
involvement.
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3. Recommendations for developed countries

1. Develop policy, legislative and institutional instruments (o arrest transboundary transport and discharge of
pollutants and, in particular, the transport of toxic wastes to developing countries and the dumping of untreated

sewage and sewage sludge in oceans.

4. Recommendations for the international community

1. Provide training support 1o developing countries, to build up their capacity to manage wasics, emphasizing
technologies for reducing, treating and disposing of alt forms of wasie, and the enforcement of standards and
procedures for pollution control.

2. Provide assistance to enable national governments 1o assess wasle pmblcms and to define comprehensive
programmes to address these problems.

3. Transfer appropriate technologies for waste management, especially technologies that favour waste
recycling and reusc, and low-waste and non-waste technologies for industrial processes.

4, Provide assistance in disseminating information on waste- management approaches.

Links betweer: sanitation provision and govenment action at different Jevels 1o improve health and living conditions

Sanilation issue

Action at individualand

Public action at

Action at district level

Action at individuallevel

Shomage of trained

P

e retr

Suppon for household
initiative in operating,
and maintaining systems.

Provision of iechnical advice
and truining to households on

operation and mainitenance
of

sysiems.
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Provision of teams of
wechnicians to provide
special service require-

ments.

houschold level neighbourhood or
' community level.
Lack of public Organization of health Provisiva of health edocation  Suppont for health Technical and
concem for poor education at the family visitor for each community.  education and provision financial suppon for
sanitation. level, particularly 1o of appropriate training health education and
women. and information public awareness
packages. campaign including
public services,
broadcasting,
ielevision and
posters.
Funding limitations Discussions with house- Action to organiz: Support and advice for Policy modification .
community
affecting progress with holds on need for cost recovery  involvement and cost neighbourhood to move rapidly tobasic
sanilation programmes . and community panicipstion.  recovery. implementation of basic needs approach to sanitation
. needs policy and cost provition with full cost
tecovery. recovery.
Inappropriate Organization of community Integration of community Development of slandard ~ Revision of national
systeme for functioning. involvement in system panicipation with replicable designs legislstion, regulations and
planning and implementation.  govemmental and other usingproved low-cost codes 50 as 10 allow adoption
inputs- appropriste technology. oflow-cost appropriale
wchnology and community
participation.

Improvement of nation-
al and regionsl train-
ing programmes and

develop appropriaic



sysicms,

Sanitanon sysicmsnot
integrated withwater supply
programmes.

Abscrce of com-
munil_\';h‘.ncﬁls
from sanitation
programmes.

Water supply and
LERR R A7
ntograied with
other sectore of
communtty develop-

ment.

Lack of privare-
seetor involvement
In sanitatim
programmes.

Repetition of errors in the
provision ofsanitation,

'oor information collection
andtransier.

Advise hauseholds,, and
panticularly women, onthe
health and environmental
benefits derived from water
supply,sanitation and home
hygiene in combination,

Training of capable
household members 10
panticipai¢ in informal
sector pmd.ucl.im of
components of sanita-

uon svstems and
implementauon of schemes.

Inform households of the
hemefie of wainr runply
and sanitation as an
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other sector develop-
ments.

Encourage private-secior
firms involved in sani-
ution 10 employ local
residents,

Training of householderso
respond positively 1o

questionnaires and otherforms

of information collection
method.

Training of householders 10
participate ininformation
collection process.

Provision of infovmation
pensonnel suppon for
household awsreness
campaign.

Organization of informal
sector groups to produce
sanitation sysiem components
and be involved in sysiem
construction,

Provision of information on
weter cunely and ssnilstion
25 hcaldi and envitonmental
autribules of all sector
development programmes.

Organization of public- md
private-sector inputs into
sanitation schemes.

- Encouragement of

neighbourhood represemative
commitiees to insist on
project assessments and
participate in them.

Involvemem of
neighbourhood representative
committees in information
callection,
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Integration of waiersupply,
sanitation and heslth
education persorinel and
planning.

Provision of financial
and raining suwppon
for informal secror
involvement in sanila-
tion programme.

Armange for access of
wier supply and renit-
tion spucialists to

review all sector
development programmes.

Local suthority encours-
gement of private-sector
participation in
planning, financing,,
implementing and
maintaining sanitation
systems.

Training of project
evaluation leams tocarty
out echnical and
SOCIO-LCONOMIC
assessments and utilization
of the results,

Amnge for the
dissemination of
information received by
national information
centres and and feed local
information 10 them.

cumicula.

Change national policy 1o
provide financial suppont
primarily for inegrated
pro-grammes an waier
supply. sanitation and health
education.

Revision of policies
for community
involvement and
informal-sector
development.

Policy modification 1o
enswrege health,
rural and sgricultur-
al development pro-
grammes 10

incorporate water
supply and sanitation.

Policy development to
allow public-sector
participation in
sanitation programmes
along with other
sector developments.

Requirement to evaluste
completed projects should be
supponied by financial
provisions.

Supporn the development of
tationa! information
centres-an water supply and
sanilation and require
panicipationin intematiocal
information transfer
networks and TCDC.



VIIL. SOLID-WASTE MANAGEMENT POLICIES
REFLECTING SUSTAINABLE-DEVELOPMENT
PRINCIPLES

90. Solid waste is unwanted material that is not discharged through a pipe. It consists of domestic garbage
and other discarded materials, wastes that are swept up from the streets, and unwanted items and materials
of many kinds from commercial and industrial enterprises: these items are usually referred o as refuse. Italso
consists of particulate matier discharged into the atmosphere.

91. While rural sctilements gencrate some modest quantities of solid waste, the problem is predominantly an
urban one. As cities grow, the problems caused by solid waste become enormous. Wastes that are not removed
from urban arcas pose risks 1o health and degrade the living environment. Refuse collection is costly in terms
of human and financial resources, but failure 10 collect wasie also has an economic cost associated with it.
Similarly, failure to deal with airborme particulates has economic and social costs.

92. Quantitics of refuse are increasing, placing a greater strain on disposal facilitics. In many parts of the
world, solid wastes are disposed of in such a2 way that long-term damage to amenity results. The continuing
introducuon of new materials is an ongoing challenge, and there are large numbers of materials used inmodem
industrial processes that must be handled, treated and disposed of with greai care, if serious pollution of air,
water and land is to be avoided.

A. The importance of solid-waste management

93. Solid wastes can cause serious and long-term pollution of land, air and water. Large areas of land in or
near urban areas have been spoiled by carcless dumping of waste, and soil on many disused industrial sites
has been made unusable and toxic by the careless deposition of process wastes. Housing near past and current
disposal sites has been threatencd by explosive gases thal are generated by decomposing wastes. Water
resources have been dangerously contaminated by leachate (water that has percolated through layers of solid
waste, picking up toxic and polluting chemicals on its way). Air is polluied by particulates in effluents and
by smoke from burning refuse, and even large modern refuse incinerators produce toxic gases when plastics
are burned.

94. Refuse affects the health of the community, Flies, mosquitoes, rats and cockroaches all breed in refuse.
These creatures all spread diseases, so that reducing their numbers improves the health of the public: they
also spoil food, and the bites of rats and mosquitoes can be & serious nuisance. Labourers and scavengers who
have close contact with wastes run the risk of cuts, infections and infestation by parasites, Piles of refuse
encourage indiscriminate defecation; in a clean environment, people are likely 1o seek out 8 proper latrine.
All these facts clearly demonstrate the importance of sustainable and satisfaciory removal of refuse,

95, Every day, large tonnages of useful materials are dumped or buried as refuse. However, some materials,
such as metals, plastics and paper, could be reprocessed into useful products. Organic material derived from
the soil can be relumed w the soil, Energy can be produced by burning either the wasies themselves or the
gases they produce when they decompose. Private companies and public bodies, whose objective is to dispose
of wasle as quickly and cheaply as possible, might not be concerned with the economics of resource recovery,
but it is in the interest of humanity as a whole 10 ensure that poientially valuable resources are not buried in
the ground, causing pollution, when they might be usefully employed in the economy.

96. The costs of solid-waste collection and refuse disposal are so large that there is no excuse for poor
management. Collection vehicles and other equipment are expensive to purchase and operate, and large
workforces are employed, so that the extra expenses incurred by weak supervision or the acquisition of
inanpropriate equipment can be a significant item. The refuse- collection service of a settlement touches every
noercheld, and the co-operation of every houschold is necded, if the system is 1o run efficiently: every
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household will know if the collectors come as planned or fail to come, and the compeience of a local
adminisration might be judged primarily by the performance of the refuse-collection system.

B. International differences

97. One of the hindrances 10 efficient solid-waste management is the failure to take into account the large
differences in conditions from one place o another, The system for managing solid waste that is appropriate
in one country might be unworkable in another; there are also variations between large cities and small towns
within one country, and variations within a city, between industrial areas, commercial arcas, low-density
residential arcas, apartment blocks and unplanned areas,

'98. These differences are caused by a number of factors, principally:

(a) Differcnces in the nature of the waste - composition and density - and differences in the
rate at which it is produced;

(b) Economir differcnces - in some countries 3 capital- intensive system is cconomical

wid sciiable, whiist i cdiers a labour-inicsive system is clicap wnd effecive

(c) Climatic differences - for public health reasons, deccomposable refuse must be
collecied frequenudy in hot climates;

(d) Diffcrences in attitude and expectation - as mentioned above, the co-operation
of the public is essential, 5o the service must meet the requirements of the local people;

(e) Diffcrences in architecture, planning and social customs,

It is not difficult to find examples of where these differences have been overlooked, and the management of
solid waste is, thercby, rendered incflective.,

99. Several reasons can be identificd for these failures 1o implement appropriate systems:

(a) Political leaders in developing countries feel that it is important to have the most modern
or best system (meaning a sophisticated, capital-intensive system that they have observed elsewhere) and they
insist on introducing systems designed for different conditions, so that these systems fail to perform
adequately; .
(b) Consultants from other countries recommend systems with which they are familiar, without
taking account of local conditions;

(c) Aid agreements supply vehicles of an unsuitable type, size or make.

Usually, the mistake is to focus on the means (e.g., collection vehicles) rather than on the desired result, i.e.,
aclean and healthy setilement and the recovery of natural resources.

C. Disposal options

100. The most widespread method of refuse disposal is depositing on land; this can be done in a way that
causes minimal pollution and restores the land w a useful condition (sanitary landfilling), but it is cheapest
simply 0 dump the waste, and this is the method that is still used in many countries, with consequent
degradation of air, water and soil. There is a need w0 develop an intermediate method which reduces the
breeding of flies and rats, and is non-polluting, for areas where proper sanitary landfilling is deemed 100
expensive,

101 dnvincration is often seen as an atiractive altemative 1o land disposal, because it appears clean and
: i+ seme situations, it might be the best disposal route, but there are also cases where incincrators
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have been built and have proved to be totally unsuitable. Incinerators are expensive to build, expensive to
operate and expensive to maintain, but they are not suited to certain types of refuse. Also, a landfill site is still
necessary, to dispose of ash and unburnt residues, and to accept the waste when the. incinerator is not
operational. However, in some cases, incinerators have been a good solution, reducing haul distances for
collection vehicles and recovering heat energy from the wastes, without causing unacceptable levels of air
pollution,

102, Resource recovery is the obtaining of economic benefit from the waste. The resource that is recovered
could be encrgy, raw materials, reusable products or a new product formed from the waste. An additional
benefit is that the quantities of waste 1o be disposed of are reduced, as some of the material is returned 10 the
economy,

103. Two very imporiant considerations in resource recovery are scparation (of the useful components from
the rest of the waste) and transport. The simplest method of separation is at source - the houschold placing
different maicrials in different containers - but this degree of co-opcration cannot be achieved everywhere.
Sophisticated plants to scparate waste into its components have been built, but none has been entirely
successful - generally some form of manual sorting is necessary. Transport costs have an influence on the
cronnmic vishility of resnurce-recovery sehemes, so that, in many cases, only the wasies from larae urban
ceniues cun be used.

104. Much of the organic content of domestic solid waste ¢an be turned into compost - a soil conditioner that
improves the structure of the soil and complements artificial fertilizers. Many compost-producing factories
around the world have not been successiul because there has not been sufficient support from the agricultural
sector. It is not the responsibility of the wasie- disposal industry 1o improve the quality of agricultural soils;
in many cases, a guaraniced markel at a guaranteed price is required. Where this is not provided, there is a
likelihood that mountains of unsold compost will arise.

105. Itis generally wrue that industrialized countries practise less resource recovery than developing countries,
because rich people tend o discard rather than repair. Many of the world’s poor make a living by scarching
for itemns that can be reused or sold - this scavenging is very effective in minimizing the amounts of valuable
materials that are disposed of, but scavengers run the risk of infection and injury, and, when they work on
refuse tips, they are a hindrance to municipal disposal operations,

D. Industrial wastes

106. Industrics produce large quantitics of wasie, a large proportion of which is incrt and harmless. However,
there is likely to be a small component that is hazardous, and these wastes require special care and attention,
10 prevent their causing severe and long-lasting harm to the public. Much of the legislation and concern about
toxic wastes has been a result of potential or actual tragedies; management of toxic wastes is perhaps the
paramount example of the dictum that prevention is better than cure.

107, Waste disposal is often one of the least of the concerns of industrialists: they are principally preoccupied
with products and profits. Unless strict controls are imposed, most managers will be happy to accept the
cheapest solution for the removal of waste, without asking questions about its impacts, with the result that
dangerous materials are lefl in places where children have access to them or where the health of the general
public is put at risk. Furthermore, most industries will take the cheap course of discharging particulates into
the atmosphere, without worrying about the social costs incurred. Two strategies can help o minimize risk:
the first is education of the public, so that it will not tolerate such hazards, and the second is a sysicm of
monitoring enicrprises that produce hazardous wastes, so that & check is kept on their discharge.

108. Disposal of hazardous wastes poses many problems. There is great demand for the products of modem
technology, but no one wants the wastes, arising from the manufacture of these products, 10 be disposed of
in the vicinity of their homes. Some chemicals require expensive equipment for their disposal, such as special
incincralors which maintain a very high temperature over a long time. Environmentalists have successfully
prevenied some dumping of hazardous wasles at sca and some incineration processes, but the wasie is
vomunaely being produced, and the problem will not go away.

L)
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109. New materials continue ¥ be produced, and, with them, come new disposal problems. The growing
variety of plastics causes problems for incinerator operators: the increasing use of coatings in printing makes
the recycling or composting of paper difficult. CFCs in discarded refrigeratbrs need special care: PCBs in
electrical switchgear and transformers are a similar cause for concem. Every effort must be made to minimize
quantities of industrial wastes. Industries must be encouraged 10 recycle rather than discard, and, sometimes,
the waste from one industry can be the feedstock of another. Many wasics can be treated on-site to make them
safe,

110. Besides the range of solid and hazardous wasles that are produced as by-products of manufacturing
processes, industrics also discharge a range of gascous and particulate matter into the atmosphere, causing
air pollution. Instances of air pollution in developing countrics have increased sharply with industrialization,
and their occurrences coincide with stagnant and persisient air conditions in densely populaicd arcas, Tliness
and monality from respiratory causes have, consequently, incrcased dramatically in many rapidly
industrializing urban setUements. While physical apparata, such as particulate removers and gas scrubbers,
remain the most viable mcthod of reducing emissions at source, much can also be done by way of good
land-use planning in the process of urbanization.

E. Jusitiviional uspects

111. Some of the problems associated with solid-waste management arc caused by fragmentation of
responsibilives between different organizations (for example, one body being responsible for cleaning
roadways, whilst another is responsible for open drains) or a failure o co-ordinate between ministries (as in
the case of composting). Provision of water-supply and sanitation services should be linked to solid-waste
management. In many situations, the private sector can play a vital role in refuse management, but ils
operations must be carefully prescribed and well supervised. Small-scale collections schemes at the
community level have been very successful, because of their accountability and their good match between
service level, community requirements and affordability.

112. Human-resource development in this area needs urgent attention. High levels of 1echnical compelence
are demanded, and, in some cases, considerable management skills are called for, but, in many culiures,
solid-waste management has a very low status, with the result that few resources are devoled to it. Solid-waste
management is a challenging and imporant field, but it will not atract professionals of sufficient calibre
unless it is recognized as such and supponied by sufficient training.

113. As in many sectors, the raising of revenue poses problems. Where domestic refuse services are charged
directly, individuals might refuse to pay and discard their wastes in unacceptable ways; the collection of
scatiered wastes from streets and open ground can be very costly. The method of revenue collection must be
tailored to the consciousness of residents and their ability 10 pay. In some cases, a two-tier system is
appropriate, where a basic service is provided t all, and a superior collection system can be paid for direcdly.

F. Recommendations

1. Recommendations for all countries

1, Develop and utilize planning tools for environmentally sustainable solid-waste management, including
risk-asscssment, impact-evaluation and economic-costing methods, based on environmental accounting.

2. Undertake a dewailed evaluation of sources of domestic, commercial and industrial solid wastes, and of
their impact on the environment, especially the human living environment in rapidly growing settlements,
and prcpare a comprehensive, time- structured and affordable national plan to abate, if not eliminate, the
urgent problems caused by inadequate solid-waste management,

* Toonare an inventory of national industries and of the quantity and nature of solid wastes they produce, and
sIfvicy standards for their disposal of wastes: develop financial and legal instruments for standards
. +.znt and for the promotion of wasic exchange among compatible industrics.

]
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4. Promote within national solid-wasie management programmes, the conservation of national resources,
through the recycling and reuse of solid wastes.

S. Provide incentives for the use of low-waste and non- waste technologies in industrial processes.

6. Increase awareness of the ecological and health hazards of inadequate solid-waste disposal and of the role
that physical planning of human seufements can play in dealing with the environmental impacts of waste
production,

2. Recommendations for developing countries

1, Give priority to serving unserviced areas before services are improved in arcas already served: this entails
- the development of appropriate approaches for maanaging solid wastes generated in hard-to-service
low-income informal sculements, through applicd research.

2. Adopt, as a national stralegy, the use of a two-tier system, where a basic service is provided to all (taking
appropria’~ advantage of community involvement, particularly, women's involvement, innovative forms of
revenne  erstinn, communit bosed system management, snd non-govarnmental, private and
mlonnal-setor involveiaity aw - paior collection systein is offercd that can be paid for direcily, tucugh
private services, where appropriat.

3. Establish management sysiems for improving the performance of solid-wasic management services and
disposal practices, especially those relaicd 10 hazardous wastes.

4, Establish special programmes 10 upgrade and improve the living and working conditions of waste
management personnel,

5. Upgrade solid-waste disposal practices, with the aim of reducing their negative impacts, includ g the vse
of sanitary landfilling instcad of open dumping and the use of apparala, such as particulate remov. s and gas
scrubbers, on emission stacks,

6. Integrate the planning and implementation of solid- wasie management programmes vith other
environmentally related programmes, such as the provision of water-supply, sanitation and drainage services.

3. Recommendations for developed countries

1, Develop policy, legislative and institutional instruments to arrest the transboundary transport anc: discharge
of pollutants and, in particular, the wransport of toxic wastes 1o developing countries.

2. Establish programmes to monitor disused landfil] sites and develop ways of reclaiming these sitcs for other
uses.

4. Recommendations for the international community

1. Provide assistance to enable national and local governments to assess solid-waste problems.
2. Provide training support 1o developing countries, 10 build up their capacities 1o manage so'id wasies,
especially in the arca of technologies and techniques for reducing, managing and disposing of all forms of

sohid waste,

3. Transfer 1echnologies for solid-waste management, especially those technologies that favour waste
recyeling and reuse, and low-waste and non-waste technologies for industrial processes.

< Provide assistance in gathering and disseminating information on environmentally sound apy roaches to
solidowasis management
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Action required to provide sustainable and satisfactory solid waste management in urban setllements

Cleantiness ofstrects and
rublic places. Preventionof
rat breeding (Wastes Jeft
onthe streets sct a8 Jow
standurd ofpublic
cleanliness so that
conditions deteriorate. Piles
of refuse provide sheher for
rais.)

Prevention of air
pollution.(Ruming of refuse
is only sccopi-able in
sparscly populated rural
arcas; elsewhere it causes
unacceplable levels of
wirpollution. Refuse
collection vehicles cause
air pollution if they are
parucularly noisy and by
means otheir exhausis, Y

Maintenance of apen
drains. (If drains are not
kept clean theyeause
pondingof stagnant watenin
which mosquitoes can
breed. i s difficul 10
remove refuse from draing
Solid wasies in drains cause
bluchapes and flooding. )

Al solid wastes and litier to
be placed in the appro-
pnate container, Children to
be Laught never 10 drop
litter. No solid wastes of
any son 1o be Jeft lying
around within or outside
premses 10 pay..

No wasies 10 be bumed
withinthe urban area.

No wasics 1o be thrown or
swept into open drains.
Drain outside front of
dwelling t o be kept clean.
No ramp ro cover to be
built over drain without
official sanction.

Moritoring use of
communal siorage
facilities. Making
arrangements for vacant
land to be kept clean,
Organizing  community
door-to-door cotlection of
refuse if there is 1he need
and willingness public
areas,

Informing residents that
they should not bum wastes
in the open, and ensuring
that this regulation is
adhered 10.

Onganizing residents and
shop ovwners o clean the
pan of the drains in from of
their propenties. Providing
dnain cleaning wols if
necessary.

s
O

dumped an soil.

Ensuring & regular and
efficient collection of all
kinds of solid wastes.
Providing Liver bins in main
streets and public places
and ensuring they are
emptied frequently. Regular
sweeping of the sireets and

Supervising the collection
of refuse to ensure that no
labourer sets fire 10 refuse.
Selecting and maintaining
vehicles so that their
exhaust emissions do et
poliuie the air (especially in
alleys). Minimizing the
noise produced by vehicles
and labourers, especially at
night or early in the
moming. Monitoring and
mainienance of
incinerators.

Mainuining drains in good
siructural condition.
Ensuring that open draing
are not covered by access
bridges 1o such an exiznt
that they cannot be cleaned.
Ensuring that open dnains
are kept clean, Regular iy
emptying gullies subsurface
dnains.-

Factor Action atindividual and  Action at Action st city or distirict  Action at national level
houschold level neighbourhood level
orcommunity level

Prevention of fiybreeding.  No food wane tobe on Surveillance of the Maintaining a refuse Guidelines and specific
(Flics tay eggs in moist dumped ground surface. neighbourhood to ensure collection from allpansof  advice should be given
garhage of facces. After Garbage 10 be stored in there are no sites for fly the senlement at such a regarding the choice of
haiching sndlarval covered container or buried.  breeding. frequency that refuse is sold-waste collection
slage,pupation occursin the  No garbage 10 b kept on the disposed of before any systems andand equipment
soil Adults emerge afiera premises for more than 4 developing flics can reach  Performance data for

- minimum of gichs davs, days in hot climate, or 7 the sdult stage (twice a collecting agencies 1o be
afier egge arclaid, the ume  days in temperste climate. week in hot climates). kept and monitored 10 show
depending on the No hunan or animal faeces Ensuring that, as much as arcas of special need.
terperature. Flies take to be left in the open. possible, refuse is sioved in -~ Prionity 1o be given to
germs from facees 10 food). containers, and never purchase of spare parts for

collection vehicles. Public
education on comtrel of
Yewsuthees,

Lducation through schools
and mediz to encourage
concemn forthe urban
environment. Legisiation 10
penalize Linering.
Competitions 10 reward- the
clesnest community.
Provision of sdvice on the
control of rodents.

Involvement in purchase
process for any incinerator
1o ensure that resources are
available to keep it in good
condition (especially
exhaust gas cleaning equip-
ment). Similarly,
monitoring of selec tion of
vehicles.- Legislauon w
pro- hibit open buming in
urban areas. Providing
advice on management of
land-fills 10 reduce risk of
fires. Monitoring of
incinerator emissions,

Education through schools
nd media 10 increase
awareness of breeding
habilat of mosquitoes, and
the reason why refuse
should never be put in of
drains. Legislation o to
prohibit dumping in drains.
Institutional armangements
10 unify responsibilities for-
druins and street sweeping.



Prevention of accidents and
injury. (Refuse eoliecion
can be injured by Uying 10
lift containers that
are-unvsually heavy,or by
sharp objects. Traffic
accidents are another
hazard 10 both public and
workers.)

Regular and reliable
romoval of wastes
fromurban arcas.(Regular
Lwcuval, and prompt and
proper disposal of solid
waties are escential sleps
inthe control of
houseflies.Uncollecied
refeee sroumulates
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Reduction of wasie
quantities.(Minimizing the
amounts of solid wasles 10
be collecied and disposed
of reduces the costs of these
operations, and reduces the
pressure ondisposal
facilities.)

Minimizing reuseof
wastes.(Resource recovery
reduces amounts of wasies
to be handled conserves
natural resources,
andreduces impons of raw
materials.)

Environmental problems
ofmodem materials.(New
producs andmaterials are
constantly being developed,
and somezimes the
environmental
consequences of their use
disposal are not apparent
until years after their
introduction.

Management of disposal
sites. (Disposa! should be
managed so as 10 control
flice, Avoiding such sites
unjcss access is authorized.
Jeacking children about
tazeds of disposal sies.
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No unduly dense wasiex
(such as building rubble) 10
be piaced in containers for
domestic waste. Sharp
items (tuch as broken glast)
10 be wrapped in several
layers of paper.

Prompt payment of waste
collection charges, and
compliance with
instructions of refuse
colicction agency.

Co-opcration with wasle
recycling schemes.Using
minimum packaging plastic
bags when shopping.
Flattening boxes and con-
1ainers whencver possible
reduce volume.

Co-operation with waste
recycling schemes. Keeping
recyclable elements
scparate from each other.
Using producis made with
recycled materials
whenever possible.

‘When an environmental
problem associsted with s
particular product or
material is identified and
publicized, individuals
should seek tofind an
aliemative that does not
pollute, or, if that is nct
available, reduce thei rusage

No particulsr
responsibilities.

Locating communal waste  Training all employees in
worage facilities 50 that safe handling of wastes,
residents using them, foad safety-and driving
laboureres emprying them,  safety (especially reversing
and pedeqrians passing procedures). Ensuring all
them are in no special * municipal vehicles are well
danger from passing traffic.  mainuined. Providing

protective clothing and

safety equipment.
Moniloring collection Selection, operation and
frequency and informing maintcnance of vehicles so
the responsible authorities  that there are always

if eollection is more than a
day late.

Facilitating recycling by
providing storage space and
and giving other
appropriate tuppon.

As above

Environmentally aware indi
viduals and groups should
try- 1o inform others about
the hazards of any
particular product and
encourage them to modify
their consumption habits.

Solid waste should be
disposed of according to the
best pracucable means,
Advice should be sought as
12 how to minimize
pollution and
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enough 1o collect all the
solid waste.Supervising
work force closely. Making
regular collection from all
of the inhabitants a high
priority. Investigating and
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Support for resource
recovery schemes.
Investigating the potenual
for new schemes (such as
pilot uials for separation at
source).

As sbove. Purchasing
policies should favour
recycled goods.lf compost
is available, it should be
used in public parks.

Informing all appropriate
siaff aboul the material and
and how it thould be used
and handled. Modification
of purchasing policies (if
sppropriste). Introduction
of special disposal
arrangements (if
appropriate).

Development of Jandfill
operation procedures
compatible with economic
and climatic

Publication of train-ing
materials to promote safe
working habits.
Surveillanee of accident
sati- stics. Provision of
appropriate health care for
employees. Sctting and
supervising minimum
sandards for vehicle
mainienance.,

Publication of guide- lines
on minimum service levels,
Prc-vision of training
andadvice for refuse
collzction agencies.
Detcrmination of contract
procedures regarding
Private enterprise wasic

management. .

Providing incentives and
adviee 10 industryto
encourage wasie re duction.
Legislation- requiring
maximum use of returnable
containers.

Development grants and 1ax
incentives for resource
yecovery iniliatives.
Possibly support for prices
of secondary materials to
provide subility. Co
ordination with agriculture
ministry- to exploit full
economic benefit of
composling.

Publicizing hazards more
scceplable aliemnatives. Tax
or other incentives to
favour the production or
impon of Jess harmful
altematives. Legislation
prohibit- ing the use of the
particular product (if or
feasible) and requiring
satisfactory disposal.



mosquitoes and rodents,
and 10 minimize waler and
air pollution. Landfills are
dangerous places hecause
of heavy machinery and
hazardous items.)

Upgrading socio-economic
condilions of
scavengers.(Scavengers
who spend their days
sorting through solidwaste
in containers or on disposal
sites, Juoking for items they
can sell of use, have &
precanous exisience.

Management of hazardous
wasic.(Some industrial
wastes ar¢ wnicor
dangerous, andso should
behandled very carefully to
avoid exposing employees
and the public 10 danger,and
10 prevent pollution.
Disposal of such-wastes is
expensive, so indusinialisis
may be 1empted 1o look
cheaper, illegalmethods.)

Transboundary movernent
of wasies (Some

w the sathorities,

Individuals can improve the
efficiency and conditions
for scavenger by keeping
ve- usable jlems sepanale so
that they can be collected
without soning through
mixed waste.

Seeking and following
instructions from
responsible sutho rities
regarding the disposal of
any hazardaus matcrialy
(such as biocides, inflam
sbles, acids,
asbesnos).Reporing any
illegal dumping and any
suspicious containers.

Membens of the public
should inform the

intemational shipmensof
1onic wastes have posed
aserious threat 1o water
resources and public safety;
the sending country has
sought a cheap solulion 1o
a difficuht disposal problem,
and the receiving
countryforcign exchange
without concem for the
effects.)

Increasing invest ment in
wasie
management.(Tmproved
slandards of wasie
managemcnt generally
nccessitale more spending
on bwih human and physical
resources. Some of this
exirz money might come
fr.m privare sources in
o of tres paid directly

S e

envir \ prueclim
authorities of any
suspicious or unusual
deposi lion of wasies
(usually in drums).-

Payment of uxes and
charges without delay.-
direcly by the recipients of

Communities might help
scavengers by providing
separate storage for useful
materials, but such action
might encourage others o
operate at this leve) 5o that
the plight of the original
SCAVEngers is made worse
a5 theirsuppy of is reduced

Alening the authorities if
any industrial waste is
deposited in the area. Advis
ing residents as 1o whom to-
contact if they wish to dis
pose of any malerial that
might be hazardous.

No special action

In some cases it might
beappropriate for
COMMUNiLes 10 organize &
Joca! primary col Jection
service, paid for municipal
and disirict budgets. the
service.-

nuisance. Facility should be
monitored regularly.

Scavengers are commonly
seen as & disruptive and
uncontrollable group.
Refuse management
authorities have no
statutory duty to engage in
social work. The first step
should be to discuss with
the scavengers what their
needs are.

An inveatory of sll
industrial processes should
be held, and a close watch
should be kept onthe
genention and disposal of
of alj hazardous

wastes. Dispotal of heavy
electrical equipment and
ashesios should also be
controlled. All hazardous
waste should be disposed of
according to government
guidelines.

Suaff w be kept informed on
environmental issues and
procedures. Operation of
disposal sites 10 be
monitored closcly 1o ensure
that unautho rized wasies
are not deposited there.-

Waste management necds
1o be given a higher priority
in some arcas and this will
involve a larger share of It
may be possibie wo charge
directly for commercial and
indunrial collections,

conditions. Monitoring and
Advising on pollution
control. Oversight of
disposalpolicies and
purchasing. Training.

. Licensing of incinera 1ors

and sites.-

Any intcrvention should be
well thought out and
discussed ful ly with the
scavengers themselves. Any
changes to their con ditions
should be in small Aeps. In
most cases, ways should be
sought of stopping this
activily and providing
aliemative oppomunilies for
income generation.

Development and imple
mentation of an
administrative system 10
record all passages of
hazardous wasies, and 0
document their transport
and disposal. Legislatian -
to penalize severely any
infringement. Preparation
of wfe handling and
disposal procedures for all
relevant wastes.Incentives
10 CNCOUTAge Pracessing
and reuse. Training and
Licensing of all with
responsibilitiesin this Held.

Legislation prohibit- ing
and prescribing penaliies
for unauthorized handling
or depositing of special
wastes. Control of ports to
detect any impons or
exports ofwaste. Training
and suppon of inspecion
1o monitor disposal
operations.

Any auempts (o upgrade
wasie manage ment
practices must be
sccompanied by the exira
funding required. Care
musi be taken 1o invest
wisely because wrong
choices will- Jead 1o
unsustainable solutions. -



VIII. SUSTAINABLE ENERGY SYSTEMS FOR
HUMAN SETTLEMENTS

A.The role of energy in the development process

114, An adequate supply of animate and inanimate encrgy is essential to human development: energy
consumption is a measure of human welfare, and there is a close relationship between energy consumption
and economic development. Achievement of sustainable global development, therefore, implies realization
of a sustainable energy future, especially in meeting transport, industrial and houschold demands.
Continuation of past patterns of energy-resource us¢, without due regard 1o ecological impact, could lead 1o
a resource-consumption crisis. The profligate production and consumption patterns of certain countries
threaten the welfare of the rest of the world, because of the inability of developing countries w obtain sufficient

o BNETEY 10 improve their state of development at an affordable cost. For countries with low per capita energy

consumption to follow the energy-use patiern of high per capita energy countries is 10 hasten the energy and
environmental crisis, i.€., to create an unsustainable future. The goal of a sustainable future, therefore, imposes
an obligation on all countries to implement an energy strategy which docs not jeopardize the development
potential of developing countries: amongst other implications, this might require high- energy-consuming
countrics to reduce their per capita consumption of encrgy, especially of fossil-fuel energy.

115, The overall problem is how to meet the future encrgy needs of a growing global population, taking into
account the potentials of non-rencwable and rencwable primary-energy sources, and emerging global
ecological problems. Current energy paths are dependent on the use of coal, oil and nawral gas. Their
replacement by other sources of energy would be a time-consuming and expensive process whith would also
introduce new risks and additional limitations, However, by 2010, the build-up of “greenhouse gases” might
require, inter alia, some management of the worldwide use of fossil fuels. In such a situation. energy paths
that reflect a continuation of current use patierns could not support the development aspirations o developing
countries,

116. In developing countries, population growth will have ‘an important impact on energ - availability,
especially on the demand for traditional fuels, such as biomass. Energy conservation can play : role but only
1o the extent of making scarce and depletable energy resources available for an extended time. Hence, energy
conservation alone will not suffice. Additional efforts towards developing new energy sources will be a strong
factor in energy-resource sustainability.

B. Energy use by sector!

117. A breakdown of encrgy use by different sectors in different regions is given in figure 1. Table 1 givesa
global distribution of energy use and also shows the contributions of different forms of energy.

1. Agriculture

(2) Developed countries

118. In developing countries, the agricultural sector is estimated to consume just over 1,5 per cent of world
encrgy. The main fuel is oil, supplemented by natural gas and gaseous fuels, The figure includes energy
accounted for in industrics related to agriculture - the manufacwre of farm equipment, pesticides, fenilizers
and fertilizer feedstocks.

1Based on World Resources 1988-89, a report by the World Resources Institute and the Intemational Institute for Environment and
[¥avelopment in collaboration with the United Nations Environment Programme (New York, Basic Books, Inc., 1988), table 7-4.
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Source:  Schipper. L., "Eneny use in housaholds®, paped prepsned for the Expen Group Meeting on the Use of Energy by Households. in Canstruction
amdinF of Buikiing M. s, with Emps on the Use of Ensrgy Sounaes which ace New Snd Renewable and that Minimize Poluhon
Problams, Naurots. 1990.

(b) Developing countries

119. The agricultural sector in developing couniries accounts for just under 1 per cent of world encrgy
consumption. Qil is the main input in India, coal and other solid fucls in China, and fuclwood in Brazil.
However, most rural areas in developing countries reccive lite or no commercial energy, most of the encrgy
being animate or derived from animal dung.

2. Industry and commerce
(a) Developed countries

120. The combincd industry and commerce sector is estimated to consume about 34 per cent of world encrgy
production. In developed countries, the industrial sector uses more energy at the national level than any other
sector, ranging from 37 per cent in the member countries of the Organisation for Economic Co- operation and
Development (OECD) to 52 per cent in Eastern Europe. The main fuel in OECD member countries is oil (30
percent of energy consumed in the sector) followed by coal (25.5 per cent), gas (24.5 per cent) and electricity
(20 per cent). In Eastern Europe, the share of coal and natural gas is more important than that of oil, being
together about 62 per cent of the energy consumed in this sector.

() Developing countries
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Table.! Sectoral energy consumption in developed and develepiny courer s

Developed countries Developing countries Total

Sector Oil® Coal* Gat® Flecr Other Toual 0i® Coal®* Gas* Hecr Owher Toul Oil®  Coal® Gas®  Eleetr wher Towal
icity® ficity® - icity®

Agriculure 49,8 2.8 78 36 NA 640 191 167 NA 60 NA 418 689 195 78 96 NA 1058

Industry/
Commeree 3927 3603 4126 2458 14114 914 2298 448 750 NA 4410 4841 5901 4574 3208 NA 18524

Houschold 2055 1555 3386 2412 NA 9408 765 680 10 234 NA 1689 2820 235 3396 2646 NA 11097

Transpon  928.0 9.7 22 13 NA 9472 1288 194 NA 10 NA 1492 1058 29.1 22 83 NA .6.1

Toual 1576.0 5283 7612 4979 - 3363.4 3158 3339 458 1054 - 8009 18918 862.2 8070 6033 - 4164.3

a Includes China,Indonesia, Republic of Korea, West Africa and Latin America.
Note:b Including other Liguid fuels

¢ Including other solid fuels

d Including natural gas and gasious fucls

¢ Including hcat energy

- Source:World Resources 1988-89,areport by the world Resources Institute and the Institute for Enviroment and
Development in collaboration with the United Nations Eniviroment Programme (New York, Basic Books, Inc.
1988)

121. In developing countrics, the industry and commerce scctor is estimated to consume 10.5 per cent of .
world encrgy production. It is the biggest consumer of commercial energy in Asia (62 per cent in China, 53

per cent in India, 50 per cent in Indonesia), and in Latin America the share of the sector is on a par with that

of the transpon sector (38 per cent, each), whereas in West Africa the share (20 per cent) is half that of the
transport sector, Qil is the main source of encrgy, except in China and India where coal contributes about 70

per cent of the energy needs of the sector,

3. Transport
(a) Developed countries

122. Although the sector consumes 19 per cent of global energy, it is not a large consumer of encrgy at the
national level, except in OECD member countries where its national share is 30 per cent, Elsewhere, the share

44



ranges from a maximum of 13 per cent in the USSR to a minimum of 7.6 per cent in the remaining countries.
The main fuel in the sector in all countries is oil (97.5 per cent in OECD member countries and 64 per cent

in Eastern Europe).
(b) developing counm'c‘:

123. The transpont sector of the developing countries is a small consumer of global energy (3 to 5 per cent),
but there is a wide variation between different regions. In Asia, the sector is not a lasge consumer of energy
(8 per cent of national encrgy consumption in China, 10 per cent in India, 14 per cent in the Republic of
Korea). In Latin America, the share is 38 per cent, and in West Africa, 44 per cent The dominant fuel in all
countries is oil.

4. Household

(a) Developed countries

124, The household sector consumes 21 per cent of global energy. At the national level, its imporiance ranges
from a low of 15 percent in the USSR o a high of 31 per centin the OECD member countries, The predominant
fuel also varies, depending upon the country. In OECD member countrics, natural gas and primary electricity
are the Jeading sources of encrgy for the sector, followed closcly by oil, and then coal (35 per cent natural
gas, 30 per cent electricity, 26 per cent oil and 8.5 per cent coal). In Eastern Europe, coal and natural gas are
the main sources of encrgy for the sector (55 per cent and 37 per cent respectively).

(b) Developing countries

125. The sector consumes 4.0 per cent of global commercial energy. Oil, in the form of kerosene, is the most
important fuel for lighting and, to a lesser extent, cooking, in all the developing countries, ranging from 79
per cent in Indonesia 1o 51 per cent in China. Coal is an important commercial fucl in some coal-rich countries
such as the Republic of Korea (59 per cent), China (43 per cent) and India (21 per cent). Biomass (fuclwood,
agricultural waste ahd animal dung) is the most important source of energy for the poor. In India, the estimated
amount of energy from this source is 104 MTOE, 58 per cent of total energy consumed in all sectors. Although
data are not available for other countries, the consumption pattem is known to be similar.

5. Summary

126. The foregoing analysis shows that, at the global level, the industry and commerce sector is the largest
consumer of commercial energy - 44.5 per cent of total global energy consumption. The household and
transport sectors follow at about 26 per cent each whilst the agriculture sector consumes only 2.5 per cent.
Hence, increasing energy efficiency, especially in the industrial sector but also in the household and transport
sectors, will help considerably in reducing pressure on future energy demand.

C. Future energy demand
127. Future encrgy demand is conjectural, especially given the uncertain future of energy technologies and
of development processes in Eastern Europe and the developing countrics, Hence, it is impossible to predict

sectoral demands in absolute figures. However, it is possible to analyse, to a certain extent, trends in developed
and developing countries and 10 arrive at possibie future scenarios.

1. Developed countries

128, According o one snucly.2 primary energy demand is expected 10 grow at around 0,7-1.2 per cent annually
until the year 2000, and 0.1-0.5 per cent annually thereafter, The shares of the various sectors (agriculture,

2 Fnen, JR.. and others, “World energy horizons 2000- 20207, paper prepared for the World Energy Conference.
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117

industry and commerce, transport and household) are expected to remain constant. These figures are based
on the assumption of continued improvements in energy efficiency as well as a projecied slowdown in
economic growth in the developed countries, On this basis, the total energy consumption is expected to the
between 3928 and 4258 MTOE in the year 2000 and between 4030 and 4750 MTOE in the year 2020,

2, Developing countries

(a) Agriculture

129. The world's population is expecied 1o be over 8 billion by the year 2030, and the bulk of the population
will be in developing countries. Agriculiural modernization in the developing countries will, thus, be essential
1o feeding this rapidly growing population, To meet this demand, the Food and Agriculwure Organization of
the United Nations has called for a modemization effort so as to double agricultural production by the year
2000. This will require encrgy use in agriculture in developing countries 10 increase annually by 8 per cent.
Use of mineral fertilizers will have to be substantially increased, and irrigation intensified. The sector will,
thus, consume about 80 MTOE of commercial fuels annually by the year 2000, which is almost double current
consumption.

(b) Industry and commerce

130. In order to mect the demands of growing populations, the developing countries will have to embark on
a great industrialization

process. Assuming a continuation of the current trend of energy consumption in the sector, about 700-800
MTOE of commercial energy will be required by the sector in the year 2000. . '

(c) Transport

131. In most developing countries, the key influence on energy consumption by the sector is the growing
number of vehicles. The growth rate in the numnber of vehicles has been exceeding the growth rate in GDP in
all developing countries, and the trend is likely to continue, despite the high cost of oil, The sector would thus
require at least 200-300 MTOE of energy by the year 2000,

(d) Household

132. Unless measures are taken to provide alternative fuels, the rural and urban poor will continue to depend
on biomass fuels. This dependence has implications for sustainability, as the use of biomass is leading to
deforestation, reduction of carbon- dioxide uptake of forests, soi} erosion, desertification and irreversible loss
of forest or savannah, There could eventually, be a total collapse of the energy-supply system for these
segmenits of the population.

3. Summary

133. By the year 2030, global commercial energy requirements are expected to be in the range of 4500 o
5500 MTOE. With the projecied population growth to 8 billion, however, the potential energy consumption
could rise to over 11,000 MTOE. In the absence of concented actions by all countries, it is most unlikely that
the bulkof the developing countries’ population would be in a position 1o afford the cost of the energy.

D. Energy resources

134, In the developed countries, oil is expected to remain the largest single contributor to energy production
at around 30 per cent in 2020, compared with 38.5 per cent in 1985, The share of coal is expected 10 increase
in the next century, and nuclear power to double between 1985 and 2020, whereas the contribution of gas is
projected ic decline from over 20 per cent in 1985 to around 15 per cent. The contribution of new sources of
enarzy (solar, wind, alcoho! eic.) is expected 10 rise 10 1 per cent in the year 2000 and to around 3 per cent in
2020.
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135, In the developing countries, solid fuels are expected to maintain a stable share up to 2000 but to decline
alitde between 2000 and 2020, Similarly, natural gas is projected to increase its contribution in the short term
but to stabilize or, even, decline slightly by the year 2020, The share of hydro power is expected Lo rise from
10 per cent of total energy production W about 15 per cent, whilst nuclear energy’s contribution is expected
10 reach 3-5 per cent by the year 2020. There is likely © be 2 significant and continued decline in the
contribution of oil, from over 57 per cent in 1985 to 50-54 per cent in 2000 and 41-43 per cent in 2020.
Similarp', the contribution from non- commercial fuels is expected 10 decline to below 20 per cent of wotal
energy.

136. An audit of non-renewable and renewable energy sources shows that there are varying degrees of
exploitation of these sources of energy. Of all the non-renewable energy sources (petroleum, natural gas, coal)
coal and natural gas are the least exploited, especially in developing countries: until now, petroleum has becn
in predominant use worldwide. Hence, the availability of commercial energy docs not appear 1o be an issue
even for the long term. The crucial issue would be affordability, by developing countries, of
commercial-energy supplies. However, owing to a combination of factors, such as eveniual depletion of
sources, increasing difficulties of exploitation of deposits and environmental degradation, it has become
generally accepted that atiention needs o shift to environmentally acceptable forms of energy. In this context,
renewable cnergy forms come to the fore as complements to and/or substitutes for non-renewable sources in
meeling iwalized and/or low-intensity deinands fur encrgy, ¢.g., in various dorestic and industria! uses. Of
the renewable forms of energy, biomass is the source most widely used by the urban poor and by rural
populations in developing countries. In Asia, the most commonly uscd biomass is animal waste, whereas, in
Africa and Lalin America, it is woodfuel.

1. Energy pressure points

137. The crisis points in future es 2rgy use are different for developed and developing countries. In the first
group of countrics, the main con ems are the cost of energy, ecological impacts of energy production and
use, and reduction of dependenc on imported fuels. Nevertheless, except for the highly uncertain global
warming factor, enesgy problems are not likely to reach crisis proportions. Developing countries are already
facing an energy crisis in two forms. First, their development efforts, aimed at improving the lot of their
populations, have, so far, been geared to the use of oil as a source of energy, but, with the rapidly increasing
€osts, most countries are now facing the prospect of not being able to afford it. Their main hope appears to
be in the rapid diffusion of new and renewable technologies. Secondly, in the absence of an aliemative
affordable fuel, the rural and urban poor have no choice but to continue using biomass fuels, notwithstanding
the depletion of the resource which could have catastrophic end-results.

2. Ecological impacts of the use of the resources

138. The use of non-renewable sources of energy (fossil fuels) canses pollution problems associated with
emissions of carbon dioxides, nitrogen oxides, methane (when gas is burnt as a fuel) and particulates. Burning
of biomass increases the carbon dioxide emissions in developing countries, and other direct consequences of
burning woodfuels are increased desertification and land erosion which, in tum, lead to climate change. An
indirect, but, nevertheless, poss.bly harmful effect is that, if trees are felled and not replaced through
replantation, there is a reduction ol carbon dioxide uptake of forests and, hence, an increase of carbon dioxide
in the atmosphere.

3. Economy and substitutability

139, Although energy-demand projections indicate no particular global problems, ecological requirements
might bring about the need: (a) to increase the use of non-conventional fossil fuels; (b) to apply improved

376,
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Table 2 World reserves and resoures of coal, oil and gas and non-conventional energy (MTOE)

Conventional Non-conventional

Proven reserves Coal 0il Gas (Heavy oil, shale oil,

natural binimen

Proven reserves

Reserves (est)

Total

458 000 92000 77 400 160 000
§ 795 000 326 000 238 000 1117 000
9 253 000 418 000 315 400 1277 000

MTOE =Million tons of oil equivalent.

Source: Hedley, D, World Energy: The Facts and the Future (London, Euromonitor Publications
L1d.,1986),table 5.

energy management; (c) to develop new and renewable energy forms which are environment-friendly; and
{d) to spread edacation on the need for environmentally-sensitive energy systems. In addition, energy will
have 1o be conserved through the adoption or use of encrgy-efficient settlement forms, transport modes and
building designs, and by utilization of human settlements by-products in energy-production systems. For high-
energy-consuming countries, it implies 8 need to reduce per capita energy consumption, and, for
low-energy-consuming countries, a need not to generate demand at consumption levels of the former and
adopt technologies for improved production and use of biomass energy sources.

140. World reserves of conventional (coal, oil and gas) and non- conventional (heavy oil, shale oil and natural
bitumen) fossil resources are shown in table 2. According lo the estimates, the reserves should be sufficient
even in the long term, especially if the non-conventional fuels are utilized. However, widespread adoption of
non-conventional fossil fuels would require the development of ecologically acceptable and technologically
cost- effective methods to improve their price-competitiveness relative to oil and gas.

141. Energy-conservation or -substitution policies are best defined and implemented within an overall
resource-management policy, related to specified developmental goals and objectives. A crucial issve is
whether these developmental goals and objectives are defined in terms that emphasize consumption and,
hence, depletion of natral resources, or in terms that emphasize the quality of consumption. If the former,
the likelihood is for increasing resource shortages and a necd to increase efficiency of resource use.

142, If, however, the emphasis is on quality of consumption, the implication will be for fundamental change
in the lifestyles of developed countries and radical rethinking on future expectations by developing countries.

143, By definition, sustainable development implies use of minimal necessary resources. To overcome sysiem
constraints, aclion is necessary on all fronts (o reduce global per capia energy consumption, especially of
non-renewzble fuels, A sustinable energy fuwre might, therefore, be much dependent on increased
ava'izbility and use of renewable energy sources - as a means of improving environmental quality and
sumponing sustainable development. At present, there are only four renewable and praciical carbon-free
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encrgy resources - nuclear energy based on the fasi-breeder reactor, wind, large-scale use of solar energy and
nuclear energy based on fusion. So far, only the firsi option has achieved commercial exploitation, in some
developed and developing countries, contributing about 15.4 per cent to the global electricity generation of
8826 billion kWh in 1986. A key factor in achieving a sustainable energy position will be the price at which
renewable energy is made available,

4. New and renewable sources of energy

144. New and renewable sources of energy include hydropower, biomass, solar, wind, oil shales and tar sands,
with solar, wind and biomass, including solid wastes, the most promising. These new and renewable sources
of energy are individually reducible to heat, and mechanical and electrical encrgy, respectively, and, with
various forms of “wransporiation” processes, it is possible lo transmule from one energy mode 10 another.
Unfornately, the various end-use applications found so far for these forms of energy are location-specific,
of low inicnsity or non- transferable. There are many new and renewable encrgy technologies undergoing
rescarch and development to make them applicable for worldwide use, including hydrogen and vegetable
oils, but these are far from operationally available.

145. The most viable aption for mecting the energy needs of the rural and vrhan poor is the rational vse of
biomass. To this end, conversion of biomass into gas, through the usc of digesters, and the us¢ of improved
stoves are the most effective ways of using this resource. The technologics of solar photo-volaaic systems
offer prospects for meeting the lighting, telecommunications, refrigeration and other power needs of the rural
poor in a cost- effective and efficient manner in areas that are remote from national electricity grids. For
houscholds in urban areas, the use of low-power, encrgy-efficient appliances and the judicious substitution
of cost-effective new technologies for fossil fuels, such as solar water heaters and other space heating and
cooling devices, offer opportunities to reduce the cost of energy services, whilst, at the same time, conserving
FCSOUFCES. .

E. Energy policy options

146. Analysis of current encrgy use shows that energy issues are being tackled only haphazardly. Taking into
consideration future energy demand, it is evident that a holistic approach, that relates sustainability in food
supply, quality of urban and rural life, and possible eavironmental impacts 1o the energy-consuming sector
(industry, transport and shelter), must be evolved. The still-evolving industrial structures in most developing
countries provide the opportunity 10 creale new patiemns of energy utilization, as encrgy paths are invariably
bound 1o industrial structure,

147. There are only five important sources of energy - fossil hydrocarbons, coal, hydropower, nuclear power
and biomass. The other sources are location-specific, purpose-specific or very limited in quantity and quality.
As various projections have shown, fossil hydrocarbons will continue to be an important fuel source in the
long term, until large-scale production of carbon- free energy becomes technically viable. Estimates place
the ultimate potential capacity of carbon-free energy resources at no more than 10 per cent: this limits severely
their consideration, and, for now, they could, at best, only complement the main energy forms.

148. Energy availability in the long term depends on the development and large-scale applicability of efficient
and environmentally-sound energy technologies: renewable energy technologies, such as, solar, wind and
biomass, will have a role 10 play in energy availability. For example, in the United States of America, ethanol
derived from biomass is expecied to become competitive with oil within seven years; the cost of producing
electricity from solar pancls and from wind power is constantly being brought down and should become
competitive with electricity produced from fossil fucls, especially when life-cycle costing is considered,
before the turn of the centry. Such technologies should, therefore, be available at affordable cost to
developing countries, (o enable them 1o replace imported liquid fuels, The rural populations of developing
countries face the fewest options for energy swilching, as rural areas have virwally no natural gas, liule
electricity and hardly any distribution network for LPG, To meet their energy needs, in the short and long
wcrms, policies have 1o address: (a) regeneration on a sustained basis of biomass, especially forests; (b)
increased use of biogas; () production of efficient appliances; and (d) the provision of aliernative fuels.
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149. Another aspect of energy use in human settlements concems the construction and operation of buildings.
‘The encrgy required W manufacture building materials constitutes over 80 per cent of the embodied energy
in the cost of a building. Most of this energy is used in only a small number of the materials used in buildings,
principally iron and steel products, cement and concrete products, bricks and wood products. Moreover, the
embodied energy in a building amounts to several times the annual energy consumption of that same building
in use. Thus, designers have the opporiunity 10 make a contribution 1o the reduction of total energy use in the
built environment by designing buildings with low-energy materials. They also have to be brought to realize
the usefulness of passive solar heating and natural cooling of buildings, and encouraged to design buildings
which incorporate these techniques.

F. Recommendations

1, Recommendations addressed to developing countries

1. National action programmes should promote integrated production of agricultural-waste and biomass
energy outputs, and suppont reforestation and natural-forest regencration, with a view 10 a sustained provision
of biomass energy 10 meet the needs of poor houscholds,

2. Laige-scale dissemination and cominercialization of mature rencwable energy technologics should be
promoted through fiscal measures and internal and external echnology-transfer mechanisms, to encourage
Jocal manufacture and commercialization of products which make use of these technologies.

3. Builders should be encouraged, through building regulations, standards and codes of practice, to use low-
encrgy, locally- produced building materials.

4. Information and training progr: mmes, direcled at manufacturers and users, should be promotcd, with the
aim of introducing encrgy-saving : :chniques and energy-efficicnt appliances, such as improved stoves, which
will reduce pollution.

2. Recommendations addressed 1) developed countries

1. The central issue of sustainab:lity for most developed countries is the excessive use of non-renewable
resources and its contribution to “greenhouse gases™ and atmospheric pollution as a result of meeting transport
and energy demands. Energy- conservation measures are, therefore, urgently required to reduce the
consumption of these resources whilst maintaining the existing quality of life. Recommended
energy-conservation measures in the household sector include district heating and cooling, improved
insulation especially of existing buildings, and increased use of new and renewable sources of energy. In the
transport sector, the measures inc:lude increasing charges on automobile use e.g., through higher road and
petroleum-products taxes, more stringent pollution control of vehicles, lower speed limits, limiting the use
of private automobiles in congested areas, and encouraging public-transport modes.

2. Inlergovernmental co-operatioa should be developed in the related fields of energy conservation, energy
pricing and taxation (both dome itic and intemational), as well as promotion of technology-oriented joint
ventures between consumer and jrroducer interests.

3. Recommendations addressed .o the international community

1. Intcmational organizations sho.1d assist in preparing resource-management programmes for implementing
and moniloring efficient and ecologically benign energy policies.

2. Developing countries should be provided access 1o research and development results, to increase energy-use
efficiency levels, especially in human seulements.

3. International organizations should provide assistance to developing countries, to enable them to apply, on
a large scale, renewable-energy technologies, particularly for the use of solar, hydro, wind and biomass
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4. International organizations should promote the transfer of state-of-the-an 1echnologies for improving
energy conservation and fuel efficiency in the building sector.

v Issues and potcntial responses in the energy and envirment equaton
Zanezon s Glekal involment (govermental and National and Local level involvement (govemental and
non-govemnmental) : non-govemmental)
Issues Broad policy Typical instruments Broad policy Typical instruments
responses/objective responses/objective
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IX. TRANSPORT POLICIES REFLECTING
SUSTAINABLE-DEVELOPMENT PRINCIPLES

A. Transport, human settlements and sustainable development

150. Human setdements represent a spatial organization of functions to meet human needs: the value of this
spatial organization depends, 10 a large extent, on the capacity to facilitate interactions, by arranging efficient
patierns of physical development and by providing for movement of goods and people. By allowing access
e 30 employment opportunities, bousing quarters and scrvices, the transport sector meets basic human needs
and, by effecting exchanges of raw materials and finished products, it supports diversification and strengthens
the economy. However, meeting the demand for transport involves high costs which bear on public spending,
business expenditures and family budgets, competing for resources needed for the achievement of other
developmental objectives: expenditures on transpont affect, in particular, low-income-family budgets, adding
to the poverty burden.

151, Transport has substantial impacts on global lifc-support sysiems, non-rencwable resource consumption,
sustainability of production of renewable resources, living conditions and buman health, e.g.:

(a) Global life-support systems can be significantly aflfected by transport-rclated emissions of
carbon dioxide and mcthane which contribute to the “greenhouse™ effect. Vehicle emissions of carbon
monoxide, hydrocarbons and nitrogen oxides reduce oxidation, i.e., the cleansing efficiency of the
atmosphere.

(b) Transportation consumes about 30 per cent of commercial energy in highly developed
countries, mainly responsible for the world’s total energy use in transport. In developing countries, with low
levels of industrial development, the share of transport in commercial encrgy consumption is, ofien even
higher, reaching 40 per cent, Only in countries, such as China, those in Eastern European and USSR, where
economics are dominated by energy- consuming heavy industries while motorization is relatively low, is the
share of transport in commercial energy consumption lower and amounts to about 10 per cent. Transport
exerts demand on land for the construction of infrastructure, and the production of vehicles and the
construction of transport infrastructure require significant quantities of mineral and other natural resources
with limited possibility of reuse.

(c) Transpont affects sustainability of renewable-resource production, because emissions of
nitrogen and sulphur oxides lead to atmospheric acidity which causes water and soil pollution, degradation
of vegetation and a decrease in agricultural and forestry outputs. Furthermore, there is an impact of transport-
related emissions through corrosion damage to building materials.

(d) Gaseous and particulate emissions from vehicles, using fossil fuels, create smog and excessive
concentrations of carbon monoxide, nitrogen oxides and lead, and they cause pollution of air, water and soil
with a set of other toxic chemicals. The movement of vehicles is the main source of noise pollution. These
phenomena affect, directly or indirectly, physical and mental health.

(¢) Construction of the transport infrastructure often disrupts neighbourhoods, decreases safety,
degrades the amenity of public open spaces and creates visual intrusions, damaging social and community
values. Yet inadequate or unaffordable transport leads to excessive building and population densities, cavsing
deterioration of the living environment.

In the context of sustainable development, the transport issue is how 10 mzke social and economic progress

possible with least damage to the natural and built environments, while saving non- renewable resources and
ensuring equity in distribution of transport costs and benefits.

54



B. Transport strategies supportive of sustainablehuman settlements
development

152. Transpont in human seitlements, to be managed and developed in compliance with the principles of
sustainable development, requires the adoption of long-range strategies which should be established on an
intersectoral basis, as the issues involved pertain to regional-development, land-use, industrial, energy and
fiscal policies, as well as to transpont policies themselves. Integrated human settlements planning, carried out
at sub- national and local scales and linked 10 national policies, provides the most appropriate framework for
devising such strategies. Only in this framework is it possible to reconcile requirements for transport and the
costs involved with developmental objectives and with the need to protect living standards against the adverse
effects of transport-infrastructure installation and operation. This is because the demand for transport and the
ways in which it can be met depend, to a large extent, on how human settlements are managed.

153.In devising transport strategies compatible with the objective of sustainable development, it is necessary
to consider three issues simultancously:

(a) What is the indispensable level of transport provision 1o meet socio-gconomic development
objectives, and what kind of transport facilitics and scrvices should be provided o bring about this
devclopment within the desired limits of resource use and amenity impact?

(b) How should the transport sector be developed and managed to be sustainable itsclf, thus not
undcrmining the sustainability of other sectors of the economy?

{¢) How can organization of the human setdements sysiem, patterns of individual settlement
development and action in other sectors add 1o the sustainability of transport and reduce its costs, its impacts
on human health and its demands for non- renewable resources?

Such an integrated approach to devising transport strategies has not been a common practice. National policies
on transport in human sctilements are usually lacking, and rranspont planning at local levels ends w adopt,
for the sake of simplicity, a strictly sectoral approach, Transport plans atiempt to respond to predicied demand
for travel, if possible in its entirety, but this future ravel demand is derived from models which tanspose,
into the future, present travel behaviour and accepied tendencies in settlement development. Broad social,
economic and environmental objectives are, ofien, beyond the concern of transport planning which normally
takes no account of any extemnal effects likely to be produced.

154. The integrated approach significantly increases the complexity of planning in 1echnical and
decision-making aspects. It opens, however, great possibilities for guiding development in a sustainable way.
To be effective, integrated planning needs close interagency co-operation and strong urban management in
general,

155. Ready-made strategies cannot be proposed, owing to the diversity of conditions and problems in
developed and developing countries, but the following lines of action deserve 10 be considered:

(a) Modifying and managing the demand for transpont, including making changes in travel
behaviour;

(b) Making modal composition in wansport suppartive of sustainable development;

(c) Improving vehicles and fuel technologies;

{d) Controlling impacts of investment projects in transport on its enviroment and quality of life;
(e)Increasing the efficiency of transport operation;

(/1 Improving maintenance of existing infrastructure and of vehicles in use.
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These lines of action can be fully effective only if they are well co-ordinaled and simultaneously undertaken,
‘The optimum combination of options is essential, as they usually have synergistic links: where ¢ach individual
action on its own might have modest impacts at best, joint actions might achieve considerable benefits.
Strategies, to be implemented, must have the support of the general public, which makes public participation
in their formulation essential and requires the raising of public awareness of transport’s ecological impacts.
At the same time, substantial international co-operation is needed in sctting environment-protecting standards
for production of ransport equipment and in transfering environment-fricndly transport technologies.

156. Any programme designed to improve transport must identify mcasures of improvement and establish a
means for monitoring progress. This requires the development of means of monitoring impacts on resource
us¢, social conditions and human health more sensitively than is currently achicved by simple economic
analyses of transport programmes.

C. Modifying and managing the demand for transport

157. Transport is an imperfect market in which the costs borne by users of transport services and infrastructure
neither reflect fully social, economic and, in particular, ecological costs of transport nor distribute these costs
among uscrs in an cquitable way. This results in individual ravel behaviowr aind locational decivions which
increase the demand for transport above real needs and Iead 1o an incfTicient use of limited natural resources
and w inevitable adverse ecological impacts. Therefore, there is a need 1o manage the demand for wansport,
by applying policics which will create such conditions for the users of transport that their behaviour becomes
compatible with principles of sustainability.

158. Transport needs can be reduced, and their satisfaction at lowered costs and with lessened impact on the
environment can be facilitated, by applying strategies which result in a spatial distribution of activitics which
shortens travel distances and prevents excessive concentration of the demand for transport. In this context,
the importance of sub-national development planning and local land-use planning should be fully recognized.
This pertains, in particular, to developing countries, where planning wols can be potentially effective, if they
are geared realistically to the current processes of structural transformation which sub-national areas and
scttlements are undergoing,

159, Sub-national development planning should aim at the distribution of population and economic activities
which prevents spatial concentration of the demand for transport to the point where the level of Joading of
the environment by transpor- related pollution will endanger ecological sustainability. It should also aim at
reducing sparse population distributions which generate uneconomic transport-service demands. In the use
of seulement land, single-purpose zoning patierns should be avoided, and, instead, urban arcas should be
structured in the form of medium-sized relatively self-contained modules which will meet the needs of
different socio-cconomic groups and allow peopie's homes and places of work 10 be within walking distance,
However, t0 achieve this, a substantial improvement in urban management institutions is indispensable.

160. Unlimited mobility and unrestrained choice of mode of travel cannot be ensured in any but the smallest
setlements. Therefore, transpont networks should be developed, for the benefit of all sections of the
community, in such a way that indispensable access to employment opportunities, housing opportunities and
services is ensured for all, while freedom of choice in route and mode of travel can be restrained, where it is
necessary, for the sake of sustainability. Freedom of car traffic should be restrained, in particular, in the centres
of large cities, in recreation zones and in other environmentally sensitive areas,

161, The complexities of ransport development and operation and the imperfection of the transport market
lcad 1o costs and benefits of transport being unequally distributed; in particular, people with access 10 cars (0
benefit at the expense of others. Therefore, fiscal policies and other economic measures should enhance
efficiency in transport, discourage excessive use of cars and make car-users pay the economic and
environmental costs of their travel. At the same time, environment-friendly travel behaviour should be
encouraged, e.g., by raising awareness of transpon-related environmental impacts and providing education
on encrgy-clficicnt driving habits.
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D. Modal composition supportive of sustainable development

162. The detrimental effects of the activities of the transport sector on the biosphere, including consumption
of encrgy resources, are mainly related 1o road transport. It is estimated that, in the member countrics of the
Organisation for Economic Co-operation and Development (OECD), the non-internalized social costs of road
transport amount (o about 5 per cent of gross national product.” The economic efficiency and environmental
quality of large citics are particularly affccted by transport based on the massive use of cars and, recently, in
some developing countries, also, of motorcycles. Although individual transport has numerous advantages in
flexibility, speed, privacy and comfort of travel, these advantages should be weighed against their impact on
encrgy consumption, land use and amenity, including the role of individual transport in encouraging land-
absorbing and energy-incfTicient physical devclopment patterns. In the conditions of large cities, the need for
accessibility and mobility should be largely met by public-transpont modes which consume less energy and
emit fewer pollutants per passenger- kilometre than private modes, which are economical in use of travel-way
space and which suppon high urban-development densities.

163. Development of public transport should lead to the est~’ ~ hment of transport nctworks made up of
complimentury modes that are compatitle with tavel dem.. . wad affordable by the population. Public
ransport should make use of existing modes and be open to the application of ncw modes which, with
economic and social changes and technological progress, might turn out 10 be most effective, Progress will
require flexible transport-development strategies, particularly in the condilions of uncertainty concerning
devclopment prospects prevailing in cities in developing countries. Travel-way space for exclusive use of
public transport should be created or reallocated from automobiles to public transport, whenever the latter
solution is feasible, The use of this space, i.e., the choice of a public- transport mode or mix of modes, should
be appropriate to local conditions, reflecting, inter alia, financial affordability of mode installation and
opcration, its economic viability, its expected impact on the transport nctwork, the sustainability of urban
structure and any socially distributive effects.

164, Buses are likely 10 retain, for a long time, an essential share in public transpont; thus, there is the need
10 improve the operation, mainienance and management practices of bus transport and reduce its contaminant
effecis and, where feasible, use of eleciric trolleybuses

and trams, Also, paratransit should retain a substantial role in public transpor, in particular in developing
countries. Regulation of paratransit by governments should focus on safety and on environmental
requirements, while not impeding paratransit operation or limiting entry 1o the market, with the exception of
transport corridors heavily loaded and well served by buses.

165. Rail-bound high-capacity public-transport modes might become

indispensable in very large cities with sirong and intensively developed centres. These modes are also
preferable for environmental reasons. Capital and operating costs are, however, usually restrictive, and such
modes should be developed if high economic and environmental benefits can be achieved.

166. In the pursuit of transport policies reflecting sustainable development, promotion of cycling can be
important. The bicycle is by far the most energy-effective means of transport and most affordable for the
urban and rural poor. Adequaie atizntion should be given o the provision of safe cycle routes and parking
spaces. Likewise, policies must support walking as & prime mode of transport, through the provision and
maintcnance of walkways.

167. Sustainable rural development in many developing countries requires substantial improvement in rural
transport. Making transport by car and truck on modern roads widely available for rural populations is usually
an unaffordable option. However, there is a need to fill the gap which, oficn, exists between this type of

1 Orpzrisation for Economic Co-opcration and Development, Transport and the Exvironmeni (Panis, 1988), p. 11.
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transport and walking and human and animal porierage. Policies on rural transport should promote the
production of low- cost general-purpose motorized vehicles, enhance local manufacture of improved
animal-drawn vehicles and support the construction of all-weather roads and access ways, W link farms and
villages with markets and service centres.

E. Improving vehicles and fuel technologies
168. This line of action has, so far, been the one most responsible for conserving energy and combating the

detrimental impacts of the transport sector. In the United States of America, the fleet-average fucl economy
of passenger cars has been doubled in the past 15 years. Replacement of the fleet in use by new models of

.. cars should bring further increases in flect-average energy efficiency of up to about 25 per cent by the end of

the ccnun-y.2

169. The introduction of emission standards in the United States reduced carbon monoxide and hydrocarbon
emission 10 4 per cent of prcvnous levels in the 1990 models of cars, while the emission of nitrous oxides has
been reduced by 76 per cent. ngruﬁcan( achievements were made in curtailing the use of lcad addiives to
gasoline in industrialized countries; lead emission is down in severalsuch countrics by about 50 per ¢rnt. Use
of unlvaded gasoling, busides limiting particularly dangerous lead cruission, is essential for the opeiation of
cars with catalytic converters which reduce substantially the emission of other pollutants. In general,
road-transport-related air pollgtion has been stabilized and, often, reduced in industrialized countries in spite
of fleet increases: however, the achicvement of further technological improvements is now difficult, as
theorctical and practical limits are approached. Adoption of national emission standards for new cars »y other
countrics and consolidation of standards on a worldwide basis would be desirable: equally importaat is the
need 1o establish the regular control of emission of the vehicles in use. Although many new types of road
vehicles, with innovative powerplants, are being studicd, their wide application cannot be expecy d soon,
even for electric vehicles which need a breakthrough in battery technology.

170. The high dependency of wransport on peuolcum fuels makes the search for new fucls a very it portant
issue. However, there is, at present, no economically viable aliemalive. The most promising are alcol 5l fucls;
other options are liquefied petroleum gas and compressed natural gas, while hydrogen fuels might become
attractive, if strong control of carbon dioxide emission is introduced.

E Controlling environmental impacts of transport-infrastructure
projects

171. Investments in transport infrasiructare have, ofien, been made worldwide without consider ng their
impact on the environment: Not only was the impact of expected air pollution on regional ani global
environment not considered but also local impacts, such as smog and noise generation, land consumption,
soil contamination, disturbances in water systems, deterioration of the built environment and visual intrusions,
were not given appropriate atiention. This practice needs to be changed, by requiring each project i contain
an integral environment-impact assessment. Such a requirement has been already introduced ir several
countries which have recognized the insufficiency of financial and economic cosybenefit ana.ysis for
justification of projects. However, the methodology of environment-impact assessment is not yet sufliciendly
developed, and there is usually a lack of appropriate data 1o carry out such an assessment, In particu'ar, there
is a lack of satisfactory indicators of the performance of wranspon systems, with regard 1o their irapact on
health and other quality-of-life factors.

G. Increasing the efficiency of transport operation

I Amaqr CAL “feshnical opions for energy conservation and controlling environmental impact of highway vehicles”, in Encrgy and

Cdt o o the 20st Century (Cambridge, MS, MIT, 1990), p. A-53.
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172. The objective of sustainability calls for making the best use of existing transport networks.
Traffic-management measures have brought significant although, often, short-lasting effects. Auention should
be direcied, therefore, 10 improvements in public-transport operation, Providing for priority in traffic of
public-transport vehicles, at the expense of free movement of individual transport, is fully justified by
principles of equity and sustainability. Special attention should be given to the segregation of public transport
from general traffic, and the provision of busways is one promising option.

173. The objective of a public-transpon development strategy is lo optimize the effectiveness and efliciency
of a multimoda! public-transport network. This can be achieved by enhancing modal integration and by
ensuring the co-operation of all uansport operators. However, this should be done without introducing
impcdiments to competitivencss and the initiative of operators.

H. Improving the maintenance of the transportinfrastructure and
vehicles

174, Adcquate maintenance of the transport infrastructure conditions the efficiency of the transport network
and of the overall nrtan ecennmy. Tt is slso importont for environmental reasons, sinee proparly mointiined
roads and wrachs limit emission of pollutants and noise. Particularly important is the maintcnance of vehicles:
lack of it usually results in very high increases in emissions and decreases in energy efficiency. This issue
should be given greal attention in all countries.

1. Recommendations

175. Policies aimed 3t bringing transport in human setilements in harmony with principles of sustainable
development shouk respond to national and local development objectives and reflect specific local
conditions. At the sa ne lime, they should conuribuie to sustainability of development in global dimensions.
The following set 0 rccommendations may be of help in devising such policies in both developed and
developing countries. .

1. Sub-national devi:lopment planning and local land-use planning should be deeply concerned with the
implications of transport and of transponi-related environmental effects; they should be effectively used for
decreasing the demand for transport, preventing its excessive concentration and mitigating its ecological
impacts.

2. Fiscal policies and other economic instruments should increase the share within the wransport sector of
transport modes with high energy-efliciency and low emissions.

3. The role of publi: transport in making urban transport compatible with the requirements of sustainable
development should be fully recognized and be adequately reflecied in urban transpon plans and development
programmes. High-occupancy public-transport vehicles should be given preferential treatment in
traflic-management policies.

4. Cycling and walking should be recognized as important components of urban traffic: safe cycleways and
footways should be provided, while the attractiveness of these modes of travel should be enhanced by ensuring
proximity of work-flaces and services 10 residential quarters,

5. Appropriate naticnal emission standards for new vehicles and ceilings for emissions from vehicles in use
should be established, and systematic control of emission levels by vehicles in use should be introduced.

6. Monitoring of the environmental impact of transport should be improved, and studies on the quantitative
evaluation of this impact, with regard to various transport modes, should be promoted.

7. Rescarch and development on new vehicles and new energy sources, able to replace petroleum fuels, reduce
the level of pollutant emissions and increase energy efficiency in transpon, should be expanded.
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8. Measures 1o promote public awareness of transport- related environmental impact should be undertaken,
so as to enhance the development of environment-friendly travel behaviour: education of drivers in vehicle
maintcnance and operation should be given auention, since it has proved 1o result in significant energy savings
and lessened pollution. '

176, The transport sector in developed countries bears particular responsibility for depletion of non-rencwable
energy resources and damage to the biosphere. Travel behaviour and urban development paticms prevailing
in these countries are evidently incompalible with the objectives of sustainable development. However, it
would be unrealistic to aim at their radical change: to reconcile urban transport with objectives of
sustainability, it is recommended that: '

1. The efficicncy of public transport should be increased, and new public-transport systems, able 10 attract
car users, should be developed.

2. Users of motorized individual transport modes should pay the full economic and environmenial costs of
their travel, and appropriate pollution and congestion pricing should be developed for this purpose.

3. The vse of encrgy-cfTicient and low-pollnting vehicles and fuels should be encouraged by taxation policics
and rcgulatory and other instruments.

4. Introduction of emjssion standards for carbon dioxide and for other not-yet-controlled loxic emissions
should be considercd: transport-related emission of noisc should be mitigawed, and appropriate noisc-reducing
standards for construction of vehicles and infrastructure should be introduced.

5. In line with improvement in public transport, restrictions on car traffic should be imposed in congested and
environmentally-sensitive arcas.

177. In developing countries, policies on urban transport should respond to the basic nceds of the present
generation while preserving sustainable options for the future, Recornmendations addressed to developing
countrics are:

1. Human settlements management should be strengthened, so as 1o be able w steer physical development in
a way which reduces the demand for transpont and prevents damage to the environment. Properly Jocated and
well-timed investment in transpor infrastructure might be a guiding force to induce development in defined
directions.

2. Transport modes based on animatc encrgy should be gradually replaced by public-transport modes for
long-distance travel,

3. Development of affordable, reliable and efficient public transport should be given top priority in urban
transport plans and development programmes, Co-ordinated transpon and land-use planning should make
provision for gradual improvements to public-transport systems, so as o enable them to respond o a
fast-growing demand for transport.

4, Travelway space should be allocated o public transport and segregation of public transport from general
traffic should be promoted in heavily loaded traffic corridors.

5. Development of efficient, environment-compatible, high- capacity public-transport modes deserves
governmental support which should be granted if it docs not undermine the achievement of other important
social and economic objectives.

6. Wide public/private parinership in provision of public- transporn services should be encouraged.

7. Particular attention should be attached to effective traffic management, to efficient operation of public
transpon and to proper mainienance of the ransport infrastructure.
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8. The growth of car and motorcycle ownership should not be directly or indirectly subsidized. Import tariffs,
taxation policies and fuel-pricing policies should be used 10 prevent, in particular, growth in the number of
energy- ineflicient, highly polluting types of vehicles.

178. Intemnational co-operation can be influential in making transport in hum'an settlements compatible with
the sustainability goal, It should encompass the following:

1. Control of transboundary air pollution resulting from transporL
2. Consolidation of environment-proteciing standards for production of transport equipment and fucls.
3. Facilitation of environment-friendly transport iechnologies. '

4. Establishment of financial mechanisms enabling developing countries to build environment-compatible
public- transport sysiems on fair financial terms.
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Table 1. Actions conducive o transport supportive of sustainable development of human settlements

Line of action Action on individual Action at neighbourhood - Action on city and Action at national level
and household level  or commumity level metropolitan area
Tlevels
1. Modifying and Develop environment-  Develop local serviens ve and integrate Promote decentralization
managing friendly travel and employment apponu- transpon and land-use and the development of
transpon behaviour. nities. planning and manage- polycentric nauonal and
demand, zenel] encouraging subnational seulement
velopment pattems sierns
which reduce the ‘y
demand for transpont
and fadlitate the
provision of public
transport,
Encourage participa- Establish neighbourhood Introduce car and truck Develop ways of polluti
tion in community of community representa- wraffic restriction and congestion pncin:b
development planning.  tion on urben land-use/ schemes in environ- Enhance the developm
transport planning. mentslly sensitive of telecommunication as &
ares, includir:E the potential substitute of
control of parking transport.
piovision.
Introducc or insist on Enhance pedestrianiza-
introduction of local of the city centres.
environmem-protecun, Consider feasibility of
traffic management schemes.  road pricing.
2. Increasing the Encourage theuse of  Form neighbourhood commit-  Adopt long-range Adop national sirategies
share of public transport. tees 1o voice needs of surategies for the and [‘:o].icies for the
efficient,, public-transport improve- development of urban development of urban
energy-conserv- ment transpost. mnsfxm pmoﬁngﬁh:
ing, land- ‘ development of public
sharing and non- transport
polluting
transport maodes.
Make known public- Integrate community inputs ~ Provide affordable,, Adopt
energy policies
transport service with government and o uli:ﬁe. safe and enhancing the use of
requirements. inputs 10 the provision convenient public energy-eflicient trans-
lic-transport service. transport for all port modes.
segments of the popula-
tion.
Enhance use of bicycles. anize community based  Allocate more travel Create favourable
informal public tmm ways o public conditions for the
= and encourage ride-sharing.  Wanspon including development of public
the provisionof =~ - transpon by appropriate
exclusive night of way,, fiscal
and impon -
where it is necessary. policies.
Increase the availability Orgaize consruction of Enhance physical Provide necessary
and enhance the use local roads, cycleways and integration of the financial suppon to the
intermediate technology  footways by community effor pubﬁc-tnnspon net- development of highly
motorized vehicles and work. efficient transport
ard improved systems.
animal-drawn
cants in rural arcas of
developing countries. .
Provide fair conditions Promote tariff and farc
for paratransit policies which reflect
operation. real economic, social
:?d mvirmr:ymullmtu
transpon by various
modes. P
Provide cyclewsys and
footways; ensure safety
of eycling and walking.
3. Improvin Ectablish national
vehicies an emission standards
fueltech- for new vehicles.

Introduce fiscal and
usation policies



4. Controlling Monitor the impacs of
environmental trang
impacis of environment and safety.
investment
projects in
transpon
infrastructure, e,
Voice fears and s
for abstement m
transpon impadts.
5. Increasin Organize panicipation
efficiency of in transpon planning, in
tranepon particular, with regard 10
operation. public-transport routing,, 1o
public-transpon
sution Jocation and
ling,
6. Improving Encourage r Su maintenance by the
mainicnance of mainienance of private  community itself of Jocal
exisling vehicles. rosds, ways and foot-
transport ways,
infrastnucture
and vehicles.

Monitor the impact of
transport on the
environment, health
and safery.

Require invesiment

proposals to include

Introduce wraffic
management schemes
giving the priority

operation.

Improve the management
of public-transport.

Enhance co-operation
between public-transport
operalors and compie-
menurity of services
they provide.

Encourage efliciency

through competitiveness
and lglwlive regulation.

Exert regular control
of technical fitness
of vehicles in use, in
perticular, of their
emission.

Adopt and implement
\e routines
for the maintenance
of the ranspon
infrastructure.

favouring less
polluting and more

Promote the use of
unleaded gasoline.

inhulncc research snd
velopment on new 3
of vehicles and ﬁuh.'ypIE

Establish environmental

ards concering the
pemited leve] of loading
of the environment.

Establish procedures for
the assessment of
environmental impaa of
transport fysicms on
enviranment and health,

Establish national
regulations concemin,
the control of techni
fitness of the vehicles
in use.



PART THREE

THE HUMAN SETTLEMENTS FRAMEWORK FOR
SUSTAINABLE DEVELOPMENT

179. Sustainable human settlements management means the co- ordinated planning, financing, devclopment,
operation and mainienance of scttlements to achieve social, economic and physical goals. In order to
experience a decent life, people must have access to housing, water supply, sanitation facilitics, transporn
wiinssucture, health and educational services, and recreational opportunitics. These needs should all be met
through human scttlements development, Decision-making concerning settlements must be participatory, and
decisions must be implemented through enabling processes.

180. The Global Strategy for Shelter 1o the Year 2000 is a prime example of the long-terms sustainable
approach 10 sctticments management. It is based on an enabling concept which envisages the mobilization of
all shelter-producticn actors - public scctor, private sector and commaunity sector - in a participatory approach
which assigns each of them the most appropriale role in the shelter-delivery process, It is Jinked, on the input
side, to the economical management of land, the optimum use of natural resources, the economical application
of encrgy and the promotion of indigenous skills; it is linkcd, on the output side, to the significant improvement
of human well-being, the alleviation of poverty, the upgrading of the human environment and the protection
of the global commons. It is a mode} for dealing with all components of the human settlements sector so as
to achicve the ultimate goal of sustainable social and economic development.



X. SUSTAINABLE HUMAN SETTLEMENTS
MANAGEMENT

"181. All of the sectoral elements of human settlements have to be brought together and co-ordinated through
the process of management, if sustainability is to be achieved in all aspects of development. Settlements
management is the means for reconciling the goals, the priorities, the resource allocations and the
implementation methods of all the sectoral components of a comprehensive sustainable-development
programme. This is possible because the management of human settlements is an essentially integrating
function, taking account of social, economic and ecological goals in a long-term perspective,

A. Distribution of management responsibility and legal framework

182, Seitlements management is undertaken at different administrative levels - national, subnational,
municipal and, sometimes, submunicipal. Depending on the existing administrative structures and on the
development options that a country has adopted, responsibilities will be distributed differently among these.
administrative levels. In most countries, there will be some strategic development sectors requiring central
planning and management, and other sectors requiring only central planning guidance or technical support.
Most of the sectors related to the improvement of living conditions and to the management of the environment,
even though they might follow national guidelines, are best managed at the local Jevel. In general terms,
development management should be decentralized to the level of most efficient service delivery, project
implementation and community involvement, both in terms of participation in the decision-making process
and in terms of control of the development process. This means devolution of responsibility to
local-government level. However, this requires that enabling legislation, principally at the national level,
provide local authorities with full management powers, so that they can co- ordinate sectoral agencies and
deal appropriately with private- scctor organizations.

B. Management tasks

183. The prime concern of settlernents management, in establishing a sustainable development programme,
must be to evaluate, reconcile and monitor the sectoral components of the programme (described in previous
chapters) to ensure overall coherence and to optimize the synergistic effect of the subprogrammes. In order
to do this, management authorities must have capabilities in comprehensive planning, revenue generation and
monitoring/evaluation. This will enable them to give long-range direction W the subprogrammes, 10 budget
capital and operating costs, and to measure results and make necessary adjustments to the programme.,

1. Planning

184. One of the weakest elements of settlements management is forward planning. What passes for planning
in most local governments is a rudimentary form of land-use zoning, usually unrelated to any socio-economic
framework, divorced from infrastructure-engineering considerations, without which the land-use proposals
are meaningless, and lacking any implementation mechanisms for meeting its goals, As a result, planning has
been largely dismissed as a futile exercise, irrelevant to the practical needs of settlements management.

185. However, the reality is that no form of capital investment or social programming can be carried out
without an identification of goals to be met, constraints o be overcome, methods of execution and design of
the system. Where agencies are responsible for multisectoral interactive programmes, which is the essence
of sustainable seutlements management, some form of integrated planning is essential. It is, in fact, the lack
of such planning which is the root cause of most programme failures in the infrastructure and social-facilities
fields.

186. Because of the degree of technical expertise involved, it is highly unlikely that all but the biggest cities

in developed or developing countries will be able o afford in-house planning expertise broad enough to cover
all expects of setlement development. Most will have 1o rely on outside advice, monitored by staff with a
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generalist knowledge sufficient to judge the quality of the inputs being received. The smallest might even
have to rely on advisory suppaort from central govemnment or on pooled staff serving a group of municipalities
on a part-time basis. This is an area where international support 1o developing-country seitlements can be of
greatest benefit. .

2. Revenue generation

187. Budgeting, revenue collection and cost accounting are, characteristically, three extremely weak areas of
scttlements administration. In developing countries, the weakness is due, 10 a great extent, to the fact that
municipal authorities are given very little responsibility in the area and, accordingly, lack worthwhile
experience. It should, however, be a fundamental principle that the responsibility for meeting settlement needs
and the power 1o raise the correspondlingly needed resources go together.

188. The generation of revenue requires a knowledge of tax structures and of collection methods which is
usually lacking at local-government level. Similarly, cost accounting (as opposed 1o the standard and almost
valueless line accounting used by most authorities) is a requirement for monitoring municipal programmes
and providing basic information for budgeting, yet it is rarely installed. Both trained personnel and appropriate
equipment are required, and, here, initial support from central government will probably be necessary to m
financial administration a functioning part of seitlements management.

3. Monitoring/evaluation

189. The evaluation of management effectiveness and the updating of programmes can only by undentaken
if there is a monitoring procedure built into alt management tasks. Even in developed countries, monitoring
tends to be haphazard and, in developing countries, it is virtually non-existent. This is one of the important
reasons that ineffective programmes continue in force for so Jong and that programme emphases fail to reflect
real priorities.

190. The first step in establishing a monitoring process is to define indicators. Indicators can be qualitative
or quantitative, but they must represent qualities of the human settlements environment in which changes can
be measured: indicators can also relate to normative targets or they can be open-ended (¢.g., the elimination
of illiteracy might be a normative target to be achieved over a fixed time, but extension of life expectancy
would be an open-ended target, since there is no upper limit to the age to be reached). The ultimate measures
of success in implementing a sustainable-development programme would be increased expectation of life,
high levels of education, minimal adverse health impacts, freedom of political and social choice etc. However,
these effects cannot be directly measured by human setlements statistics which are focused on intermediate
goals, The most appropriate human seitlements indicators, which would give indirect measures of sustainable
development progress, would be quality and quantity of water supply, availability of sanitation
waste-disposal services, air quality, access 10 housing, access to educational and health services and simi
measures, The means of assessing these indicators would have 10 be designed for each particular country,
depending on existing levels of satisfaction in the indicators and monitoring capabilities.

191. There are basically three means of improving performance in the indicators, First, for such items as
housing quality, the government must enable and facilitate the people themselves 0 improve standards
without fixing normative targets and allowing the users of housing so determine their own levels of
satisfaction; secondly, for such items as water supply and sanitation, the government must fix normative
standards and must directly execute programmes designed to achieve the established targets; thirdly, for such
items as air and land pollution, noise nuisance and environmental hazards, the government must fix normative
standards and must regulate all those whose activities have an impact on the indicators. This last responsibility
will require extremely careful consideration of the types of regulations 1o be introduced (in developing
countries, most regulations are inappropriate and uncnforceable) and of the means of enforcing them
(enforcement is one of the least effective aspects of governmental administration in most developing
countries), Community groups could be involved in keeping records and reporting on some of these indicators,
since they would have a direct interest in successful results,

192. In order to carry out these tasks, the staff of settlements management authorities will have to be greatly
strengthened, with new skills and with new orientations to their responsibilities. Furthermore, management
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authorities must forge close links with their constituencies, involving them both in decision-making processes
and in operational activities. Management must be based on an enabling concept, whereby all the actors in
the sustainable-development process are facilitated in undertaking their most productive roles.

C. Human resources for settlements management

193. In developing countries, the devolution of responsibility for settiements management to local govemment
cannot be effective unless corresponding powers are devolved and unless action is taken to enhance local
government’s management capabilities. In particular, Jocal government must have autharity to raise financial
resources for management programmes and to budget expenditure in accordance with Jocally determined
priorities. Also, for some period, central government will have to support training of local-government staff,
There is a strong need for improving capabilities and adapting skills of local-government staff to the needs
of sustainable settlements development. However, in developing countries, the best trained and most efficient
personnel are normally concentrated in central-government positions, and often only minimally qualified
officers work in local governments.

194, Governmental recognition of training, as a stralegy W increase the supply of efficient personnel, is crucial.
As well as a wide spectrum of training programmes, ranging from the development of managerial and
technical skills to the strengthening of community organization and participation, there is need for on-the-job
training which could be achicved by seconding skilled central-government officers to Jocal authorities o work
with and pass on experience 0 local personnel. What needs 1o be borne in mind is that the final objective of
training should not be just the creation of large numbers of trained individuals but the creation of institutions
capable of formulating and executing settlements policies and programmes.

195. In developed countries, the problem is generally much less acute than in developing countries, but, in
many cases, there are still opportunities for strengthening local governments with training-suppon
programmes, particularly in en erging areas of technical expertise. Given the range of training opportunities
available in developed countri s, it is unlikely that central government will need 10 involve itself directly in
training activity, but a central t aining fund would be a worthwhile facility, in many cases. Technical advice
in highly specialized areas cou d, also, be extremely uscful.

D. Community participation in settlements management

196. All developed countries have some form of elected local government which represents the interests of
settlement residents. In theory, therefore, at least, there is delegated participation in all decision-making
affecting the municipality. Nevertheless, even mandated elected bodies engage in processes of consultation
where specific issues are deemed important enough 10 be put directly to constituents. The process is not
without faults, but, by and large, it is seen as being reasonably responsive t0 community wishes,

197. Developing countries differ in the degree and quality of community participation in their settlements
management process. The best way for any administration to prove that it represents the interests of those
that it administers is to estsblish mechanisms to allow and encourage participation, and to adopt a
well-desighed system of comnunication and information, so as to make the development process easily
understandable. Community participation should be instituted as a permanent feature of the management
process, supported by the necessary legal framework and integrated in the management structure.

198. Only participatory management can guarantee the success of plans, in terms of ensuring that the goals
and strategies adopted respond to the needs and aims of the population and receive adequate community
support. Only through such identification can the mobilization of all the necessary human resources and
creative encrgy to undertake development tasks be ensured. Participatory management not only mobilizes the
general public but also contribuies to mobilizing the political and administrative aciors disectly involved.

199. There are several stages in which community participation constitutes a positive contribution to the

sctlements management process. Different stages of the development process will incorporate different
degrees of participation, but the most common stages are the following:
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(a) Participation in planning - in the definition of objectives, strategies and priorities;

(b) Participation in programming and budgeting - guaranwemg the eﬂ‘ecuve employment of
resources 1o fulfil objectives;

(c) Paniicipation in implementation - creating responsibility for maintenance and management;

(d) Participation in operational activities - securing cost-¢ffective and efficient maintenance and
management

Community participation is probably one of the most promising lines of approach for hard-pressed
administrations faced with growing management demands, but there is a need for educational and training
programmes 1o give people 8 good understanding of their roles and responsibilities as panicipants in the
management process.

E. Recommendations

200. Efficient scitlements do not only mean improved living conditions within the settlements themselves;
they are also crucial 10 achieving sustainable national development goals. Efficiency can only be reached
through the integration of planning, resource mobilization, implementation and monitoring/evaluation in a
continuous process. This requires action by national and local governments, with suppont from the
international community.

1. Action required from national governments

1. Rationalize relationships between local government and other levels of public administration, ensuring that
appropriate responsibilities and powers are devolved to local government.

2. Ensure co-ordination between all the governmental actors, through appropriate legal and institutional
arrangements.

3. Improve the leve! and performance of managers and create incentives 10 keep them in public service,
through central- govemment support to traxmng programmes and through creation of a career path which will
encourage long- term local-government service.

2. Actions required from local govérnments

1. Relate planning prooedmes and unplemcnmuon mechanisms to the factors that contribute to settlements
change.

2. Swrike an appropriate balance between public-secior, private-sector and community-sector roles.

3. Find financial resources and improve financial control, by improving tax-collection powers and
strengthening capabilities in budgeting and cost accounting.

4. Democratize the management system, by involving communities in decision-making on actions which
directly affect them and by providing the opportunity for community involvement in project execution, and
operations and maintenance.

§. Devise moniloring systems for measuring improvements in human setdements conditions and put in place
mechanisms for regulating private-sector actions with impacts on environmental quality.

3. Action required from the international community

1. Support the waining of setlements management staff and assist in the strengthening of local-government
instiwtions,
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2, Pr'ovide equipment for monitoring standards of air, water and land quality, and train local-government staff
in its use.

3. Encourage the development of community participation, through public-information campaigns and
support to co-operatives and other non-govemmental organizations.

-
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