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FOREWORD

As a direct follow-up to the United Nations Conference on the Environment and
Development (UNCED), this paperrepresents amajoreffort to extend our understanding of the urban
environmental agenda and provide a framework and a process for setting local priorities and
formulatingenvironmental managementstrategiesand action plans. Itishoped thatcities can use this
framework to intitiate their own environmental management programs. The report is intended to give
guidance to urban policy analysts, decisionmakers, planners, and managers, as well as to the
environmental community and international agencies.

A milestone was achieved at the UNCED Earth Summit (Rio de Janeiro, 1992) when
cities were successful in broadening the environmental debate to focus attention on urban priorities.
There was b-oad-based agreement that the developing world's growing urban populations need
attention, and that the main concern of those living in cities is the "brown agenda"-involving
pollution problems, environmental hazards, and poverty. The Earth Summit also recognized that
local authorities and interest groups are best able to take concrete actions on the urban environment.
The challenge now is to maintain the momentum built up before and during the Rio conference, and
to implement the decisions reached at UNCED. One key recommendation from Rio (that is taken up
in this paper) is to develop environmental strategies and action plans for cities. Such approaches will
constitute local versions of "Agenda 21," a broad, global framework for environmental improve-
ments and sustainable development.

Prepared for the urban management and environment component of the joint UNDP/
UNCHS(Habitat)/World Bank Urban Management Programme (UMP), this paperwas written on the
basis of specially prepared background and discussion papers, in combination with city case studies
and research on a wide range of urban environmental issues. Each paper provides background
information on key urban development and environment linkages and suggest elements of an
environmental management strategy for cities in the developing world.

The UMP represents a major approach by the United Nations family of organizations,
together with external support agencies (ESAs), to strengthen the contribution that cities and towns
in developing countries make towards economic growth, social development, and the alleviation of
poverty. The program seeks to develop and promote appropriate policies and tools for municipal
finance and administration, land management, infrastructure management, environmental manage-
ment, and poverty alleviation. Through a capacity building component, the UMP plans to establish
an effective partnership with national, regional, and global networks and ESAs in applied research,
dissemination of information, and experiences of best practices and promising options.

Phase 2 of the UMP (1992-96) is concerned with capacity building at both the country
and regional levels and with facilitating national and municipal dialogues on policy and program
options. It emphasizes a participatory structure that draws on the strengths of developing country



experts and expedites the dissemination of that expertise at the local, national, regional, and global
levels.

Through its regional offices in Africa, the Arab States, Asia and the Pacific, and Latin
America and the Caribbean, the UMP seeks to strengthen urban management by harnessing the skills
and strategies of regional experts, communities, and organizations in the private sector.

Regional coordinators use these networks to address the five program themes in two
ways:

* City and country consultations. The UMP brings together national and local
authorities, private-sector networks, community representatives, and other
actors to discuss specific problems within the UMP's subject areas and to
propose reasoned solutions. Consultations are held at the request of a country or
city, and often provide a forum for discussion of a cross-section of issues.

* Technical cooperation. To sustain follow-up to the consultations, the UMP
uses its regional networks of expertise to provide technical advice and coopera-
tion.

Through its nucleus team in Nairobi and Washington, D.C., the UMP supports its
regional program and networks by synthesizing lessons learned, conducting state-of-the-art research,
and supporting dissemination of program related materials.

This paper is intended to contribute to the dialogue that will occur in the city and country
consultations being developed in each of the regions. Future work papers will serve as tools to help
local practioners apply the strategic framework on the ground.

Mark Hildebrand Louis Y. Pouliquen
Chief Director
Technical Cooperation Division Transportation, Water, and
United Nations Centre for Urban Development Division
Human Settlements (HABITAT)



ABSTRACT

Rapid urbanization in the developing world, if ignored, can be a threat to health, the
environment, and urban productivity. Cities are the engine of economic growth, but the environmen-
tal implications of such growth need to be assessed and managed better. The critical and most
immediate problems facing developing country cities are the health impacts of urban pollution that
derive from inadequate water, sanitation, drainage and solid waste services, poor urban and industrial
waste management, and air pollution, especially from particulates. Collectively dubbed the "brown
agenda," this set of problems disproportionately affects the urban poor and takes a heavy toll on urban
health and productivity.

While the brown agenda is broadly recognized as a universal priority for low-income
countries, individual cities may also face many of the "green" issues such as the depletion of water
and forest resources, inefficient transport systems and energy use, the degradation of environmen-
tally fragile lands, and the occupation of areas prone to natural hazards. Facing such a multiplicity
of problems, it is important for each city to identify specific priorities, policies, and actions needed
to address the most immediate issues.

Experience in both industrialized and developing countries demonstrates that an
effective approach for confronting urban environmental issues is to formulate a city-specific
environmental management strategy and action plan. This paper describes a strategic approach to
urban environmental planning and management that is based on participation, building commitment,
and choosing effective policy interventions. Five key policy areas are emphasized: (i) mobilizing
public support and participation, (ii) choosing policy instruments that will change behavior, relieve
conflicts, and encourage cooperative arrangements, (iii) building local institutional capacity, (iv)
strengthening urban service delivery, and (v) increasing local knowledge about the urban environ-
ment.

The strategic planning process described in this paper has been successfully applied in
many cities, and involves several activities:

* informed consultation through which environmental issues are clarified, key
actors are drawn in, political commitment is achieved, and local priorities are set;

* the formulation of an overall urban environmental management strategy that
provides long-term environmental goals and phased targets for meeting the
goals, and agreement on issues-oriented strategies and actor-specific action
plans for achieving the goals; and

* follow-up and consolidation during which programs and projects are initiated
and policy reforms and institutional arrangements are solidified.

Case studies are presented to show how institutional, informational, political, and
technical problems related to urban environmental management can be addressed in a strategic
manner.
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EXECUTIVE SUMMARY

i. Protecting and improving the urban environment is fast becoming a necessity rather than
a luxury. Rapid urbanization in the developing world is threatening health, the environment, and
urban productivity. Cities are the powerhouse of economic growth, with 80 percent of GDP growth
in developing countries expected to come from cities in this decade, but the environmental
implications of such growth need to be assessed and managed better. Municipal authorities and
national policymakers would do well to learn lessons from other cities and urban regions that are
working to stave off serious problems.

Urban Environmental Problems: The Brown Agenda

ii. The critical and most immediate problems facing developing country cities are the
health impacts of urban pollution that derive from inadequate water, sanitation, drainage and solid
waste services, poor urban and industrial waste management, and air pollution, especially from
particulates. Collectively dubbed the "brown agenda," this set of problems is closely linked to the
poverty-environment nexus. Important underlying or related issues typically involve inappropriate
land uses, precarious housing, deficient public transportation, and road congesLion and accidents.

iii. These pressing problems are also related to what may be considered more properly the
"green" and the "social" issues of urban areas, such as the depletion of water and forest resources,
the degradation of environmentally fragile lands, the occupation of areas prone to flooding or
landslides, overcrowding, degradation or loss of historical and cultural property, noise pollution and
other problems. Similarly, the brown emissions of cities resulting from energy use for cooking,
heating, industry, and transport contribute significantly to such "global" problems as climate change
and acid rain.

iv. While the brown agenda is broadly recognized as a universal priority for low-income
countries, individual cities may also face many of the other green and social problems identified
above. It will be important for each city to identify its specific priorities and the policies and actions
needed to address the most immediate issues.

Poverty, Development, and the Environment

v. Poverty, economic development, and the environment are inextricably linked. This
linkage raises issues of equity (such as the willingness to pay for better environmental services and
the issue of subsidizing basic urban services for the poor), and of the changing nature of environmen-
tal problems at different income levels.

vi. The urban poor are affected disproportionately by brown environmental problems and
their plight exacerbates urban environmental crises. The survival of the urban poor is strongly linked
to the functioning of urban labor markets and to the markets for land and housing. About a quarter
of the world's urban population lives in absolute poverty-and many more live in substandard
conditions. In many parts of the developing world, urban poverty has grown faster than rural poverty
because of macroeconomic adjustment, inefficiencies in the urban economy, and misallocation of
public resources. When subsidies are removed due to budget constraints and fiscal reforms, the poor
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face higher prices for food, shelter, and essential services. The weakest suffer the most. Among the
poor, those most vulnerable to environmental threats include women, children, cottage industry
workers, and the elderly. Ways must be found to reduce their vulnerability and risk. Confronted by
improperly functioning land markets, the poor often have little choice but to occupy hazardous or
polluted areas. This lack of access by lower income families to serviced land, affordable shelter, and
basic environmental infrastructure and services has plagued fast-growing developing-country cities
for several decades.

vii. The persistent neglect of the basic needs of the poor, together with mounting environ-
mental problems, are taking a heavy toll on urban health and productivity. Today 30 percent of urban
dwellers-some 450 million people-lack any form of sanitation. Thus, inadequate sanitation is a
major cause of sickness in cities and is a drain on urban economies (because of lost work days due
to illness and the costs of treating pollution-related illnesses and cleaning up the mess left behind).
Otherexamples of serious environmental effects on productivity abound. According to one estimate,
the costs of pollution problems alone in developing countries exceed 5 percent of GDP. Clearly,
improving the situation of the urban poor is an essential pre-condition for reducing urban environ-
mental hazards.

Variability in Urban Environmental Problems

viii. The nature and severity of environmental problems as well as the character of potential
intervention strategies in any one city will depend on five factors:

T he unique naturalfeatures of urban areas-cities tend to take their form from
the nature of their site, and theirenvironmental problems are determined in large
measure by regional ecosystem characteristics. Ecosystem features vary widely,
for example, whether coastal or inland, mountainous or flat, arid or humid,
temperate or tropical, or some combination of these features. Each characteristic
can be associated with potential problems: for example, topology affects
drainage; altitude and atmospheric stability are determinants of urban ventila-
tion and air quality.

* Population size and rate of growth-the sheer magnitude and pace of population
growth in cities directly affects the spatial concentration of people, industry,
commerce, vehicles, energy consumption, water use, waste generation, and
other environmental stresses, as well as placing pressure on the local managerial
and operational capacity to respond.

* The level of income and economic development-as people rise out of poverty,
the nature of their environmental problems changes. For example, a low level
of economic development is associated with inadequate basic services, indoor
air pollution, and land degradation, whereas cities with higher levels of income
and economic development suffer more from industrial and energy-related
pollution of air and water, and the inability to manage hazardous and toxic
wastes.

* The diverse spatial dimensions of environmental problems in cities-spatial
factors determine who is affected and how, the severity of impact, and the
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appropriate level of responsibility and decisionmaking needed to solve prob-
lems. For example, access to basic environmental services is normally a
household, neighborhood, orcommunity issue, while airand waterpollution are
city-wide or regional issues.

The roles of local actors-the quality of the environment in a city is determined
largely by the interaction of numerous public, private, and household actors who
have an important effect on environmental problems and their solutions. The
managerial and operational capacity and responsiveness of local and sectoral
institutions is a critical determinant, as is the level of participation of local
stakeholders.

Key Policy Messages for Urban Environmental Management

ix. Experience in both developed and developing countries demonstrates that an effective
approach for confronting urban environmental issues is to formulate an urban environmental
management strategy and action plan. For large cities and metropolitan regions, this will entail a city-
specific design focusing on agreed priority problems. For small towns and intermediate cities a
common strategy may cover several cities, and sometimes will address a single issue (for example,
a national or regional solid waste management plan). The strategic approach to urban environmental
planning and management suggested here is based on participation, building commitment, and
choosing effective policy interventions. It responds to the need for local versions of Agenda 21, the
broad environmental strategy for sustainable development agreed upon at the United Nations
Environment Conference on the Environment and Development in Rio in 1992.

X. The six key policy messages that inform this approach center around: (i) public support
and participation, (ii) policy interventions, (iii) service delivery, (iv) institutional capacity, (v) the gap
in what is known about the urban environment, and (vi) strategic planning.

xi. Mobilizing public support and participation: Urban environments are unlikely to
improve without constituencies that demand environmental quality and are willing to pay for it, that
help curb vested interests, and that hold local institutions accountable for delivering services.
Partnerships for finding, implementing and financing solutions should be built among those affected
by environmental problems as well as the proposed solutions, those who control policies and
implementation instruments, and those who possess relevant information and expertise. In low-
income communities, the participation of community groups and the NGOs that support them, is a
powerful instrument for bringing about necessary political commitment and implementing afford-
able solutions.

xii. Improving policy interventions-making strategic choices. In designing interventions,
policymakers should avoid excessive reliance on regulation alone and seek short-term instruments
and incentives that will change behavior, relieve conflicts, and encourage cooperative arrangements.
Environmental policies (or their absence) exert a strong influence on the behavior of both public and
private actors and therefore on urban environmental quality. In formulating environmental policies,
authorities should consider the severity of each problem, including potential health and economic
costs, links to other environmental problems, and cost-effective implementation strategies. Because
resources are often limited, policymakers should focus on a few strategic interventions or activities
that can then be effectively managed. In Sao Paulo, for example, water resource management was
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chosen as the sub-sector where strategic intervention was most urgently needed and where several
cross-cutting problems could be addressed at once. Policy tools can include economic and regulatory
instruments, property rights, land management instruments, and information and education. The
choice of instruments will depend on the nature of the problem. Resource depletion issues, for
example, are best dealt with through economic instruments, whereas pollution issues will require a
balance of regulatory and economic instruments.

xiii. Building institutional capacity. As cities grow and develop, so too must their capacity
to manage the urban environment. Policy efforts should focus on upgrading local technical and
management capabilities and on establishing cooperative arrangements for dealing with the environ-
mental spillovers that cities generate. In particular, attention should be given to upgrading the
operational management. Capacity should also be improved in the areas ol strategic planning,
municipal finance, housing finance, land management, and poverty alleviation.

xiv. Strengthening service delivery. This involves upgrading the management of local
environmental infrastructure and services for which cities are directly responsible (water supply,
sanitation, drainage, solid waste collection and disposal, and traffic management). Efforts in this area
should stress "win-win" situations where environmental benefits go hand-in-hand with economic
ones. For example, providing services that people want and requiring users to pay the full cost of
environmental services (whether directly through fees and charges or collectively through local
taxes) will enhance the efficiency and coverage of service delivery. Private sector participation in
service delivery, such as through competitive concessions for waste disposal or other operations, can
improve environmental accountability and save money.

xv. Closing the knowledge gap. Policies in this area should emphasize routine collection,
assessment, use, and dissemination of critical (and currently scarce) data. Informed environmental
analysis based on adequate data serves several functions. Used by government officials, such
knowledge improves policymaking and the management of urban environmental services. It also
informs political consensus-building and institutional strengthening efforts. Both public and private
actors involved in managing the urban environment, therefore, should strengthen their ability to
routinely collect, assess, use, and disseminate the various types of data required for carrying out their
environmental management responsibilities. Improving information and understanding also means
expanding curricula on the scientific, technical, and managerial aspects of urban environmental
services and land management.

xvi. Planning strategically. Improving the urban environment requires management strat-
egies and plans that focus on essential interventions that can be implemented quickly, have a high
chance of success, lay the groundwork for solving future environmental problems, and give priority
to strengthening incipient urban institutions.

Toward an Urban Environmental Strategy

xvii. Broadly, the environmental planning and management approach described here at-
tempts to blend careful analysis with consensus-building and the participation of a diverse cast of
actors. Experience in industrialized and developing countries shows that institutional, informational,
political, and technical problems related to urban environmental management need to be addressed
in a strategic manner. A planning strategy should involve several activities:
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* informed consultation during which rapid assessments are conducted and
environmental issues are clarified, key actors are drawn in, political commit-
ment is achieved, and priorities are set through town meetings and formal
consultative gatherings;

* the formulation of an integrated urban environmental managementstrategy that
embodies long-term goals and phased targets for meeting the goals, and
agreement on issues-oriented strategies (that cut across the concerns of various
actors) and actor-specific action plans (that cut across the various issues) for
achieving the targets, including the identification of least-cost project options,
policy reforms, and institutional strengthening; and

* follow-up and consolidation during which agreed programs and projects are
initiated, policy reforms and institutional arrangements are solidified, the
overall process is made routine, and monitoring and evaluation procedures are
put in place.

xviii. Several international and regional initiatives are under way to demonstrate, record and
disseminate successful cases of urban environmental planning and management. The Urban
Management Programme (a joint effort of UNDP, UNCHS (Habitat) and the World Bank) is aimed
at strengthening local governance and environmental planning and management through partner-
ships at the city level. The Urban Management Programme sponsored this paper and has played a key
role in helping cities formulate environmental management strategies and in building regional
technical cooperation capacity to support these efforts. Several UN specialized agencies have
programs to help improve the urban environment, such as the UNCHS Sustainable Cities Programme
and the World Health Organization's Healthy Cities Programme. The three programs work closely
together to maximize their impact. Important regional initiatives are also underway, such as the
Metropolitan Environmental Improvement Programme, supported by the UNDP and executed by the
World Bank, that is helping to prepare environmental management strategies and mobilize needed
investments for six Asian capitals-Beijing, Bombay, Colombo, Jakarta, Kathmandu, and Metro
Manila. Similarly, within the Mediterranean Environmental Action Plan (sponsored by the European
Investment Bank and the World Bank), the MEDCITIES Network is carrying out urban environmen-
tal audits and helping cities to prepare environmental action plans.

Formulating an Approach

xix. Planning and managementefforts should consider the roles of a wide range of public and
private interests; the costs of alternative policy and technical solutions; the cross-media and cross-
sectoral nature of environmental problems; and the roles and capabilities of public institutions. To
work, any urban environmental strategy must reconcile three overriding tensions in environmental
management (which are usually, in reality, false dichotomies). The first is integrated versus sector-
specific approaches. An integrated (that is, cross-media and cross-sectoral) approach is needed in
analyzing problems and designing strategies and action plans. At the same time certain agreed actions
can only be carried out effectively through designated agencies responsible, for example, for sector-
specific improvements in urban service delivery and pollution control. The second false dichotomy
is analysis versus process-the gap must be closed between the findings and recommendations of
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careful analysis and the concerns of various constituencies demanding actions that may not
necessarily reflect the views of the experts. This tension can be resolved through technical support
and increased participation. The third tension involves decentralized versus centralized ap-
proaches. Here, attention must be paid to the roles and comparative advantages of different levels
of institutions. While most problems should be dealt with at the community or municipal levels
whenever possible, some environmental spillovers can only be dealt with by higher level institutions.
Sometimes, for operational reasons, a broad-based agency is needed, as when a river basin or
metropolitan authority handles regional pollution control or waste disposal.

Economic and Political Tradeoffs

xx. In confronting urban environmental problems, efforts to reconcile tensions in environ-
mental management are further complicated by the need to make difficult political and economic
tradeoffs. These tradeoffs occur at several levels-between the higher productivity of cities due to
economies of scale and agglomeration and the increasing costs of providing environmental
infrastructure and services, between different strategies and policy instruments for achieving
effective environmental management and political will and economic expediency. Important trade-
offs are also required when making difficult choices about how to allocate scarce resources for
solving environmental problems or other needs. Such allocation decisions require broad-based
agreement on local priorities.

xxi. Political tradeoffs must not be given short shrift. Politicians are acutely aware that, for
all environmental decisions that change the status quo, there will be winners and losers. The losers
often will be powerful special interest groups who have access to or are part of the political machinery
and have gained from regulatory measures drafted to protect their special interests. Similarly, public
investments often benefit those with a political voice. The clearest example is that of upper- and
middle-income households that enjoy subsidized water, sanitation, and waste collection services
while the poor go without. In making the decision to remove subsidies and reallocate resources, local
politicians may risk losing support.

xxii. The challenge is to make the transition from "green" politics that sometimes favor better-
off special interests to a genuine form of "environmental justice" that is pro-poor. The authors support
the approach that empowers the poor through informed consultation. Indeed, if they are politically
organized, the urban poor can create strong interest groups that can effectively lobby for shelter,
services, and neighborhood infrastructure.

xxiii. Even when political commitment to environmental protection exists, budget constraints
force difficult choices-for example, whether to invest in a safe waste disposal site or education or
health services programs, or whether to build new roads in response to growing consumer demand
or invest in less-polluting public transport systems. Decisionmaking, therefore, will require a realistic
assessment of the urgency, full costs, and likely benefits of alternative interventions. It also will
require consideration of cultural and political factors as well as complex interactions among the many
influential public and private actors.
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To Sum Up

xxiv. This paper proposes ways of linking proven planning techniques into a phased process
that relies on informed participation and consultation, beginning with rapid assessment and start-up,
proceeding through strategic planning, and resulting in the preparation of action plans that are actor-
specific and identify both high priority investments and needed policy and institutional improve-
ments. To succeed, this process must be supported by adequate financial and technical investments,
policy reform, and better institutional arrangements for environmental planning and management.

xv. To formulate and implement urban environmental strategies and action plans, cities will
need to integrate environmental considerations into existing responsibilities and initiate new
environmental actions or programs that address critical urban environmental problems. This will
require stronger institutions, better facilities and equipment, and incentives for improved institu-
tional performance. And cities must mobilize financial resources for both capital and recurrent
expenses. In all this, cities must focus on strategic interventions-on setting goals that are achievable,
even when funding is scarce.

xxvi. Resources for meeting broad environmental quality goals will come in part from
national sources, particularly when the environmental benefits spill over local boundaries. Yet, for
the most part, local beneficiaries will be expected to pay for improvements in environmental
infrastructure and services through user charges and benefit taxes. To encourage efficiency and cost
recovery local authorities will have to make tough resource allocation decisions and focus on careful
financial planning and management. Financing from external support agencies, while only capable
of meeting a very small percentage of needs, can be leveraged effectively by channelling such funding
toward meeting the need for basic urban environmental services as well as to support policy reform,
institution-building, and research. In financing these improvements, cities should ensure that
investments extend environmental services to the urban poor through increased efficiency, affordability,
and attention to users' willingness to pay for better services.



I. URBANIZATION, DEVELOPMENT, AND THE ENVIRONMENT

1.1 This paper describes the environmental challenge in developing country cities, dis-
cusses why environmental degradation persists in these cities, identifies priority actions and
alternative instruments that respond to these factors, and defines a process by which city managers
and other actors can formulate strategies for reversing environmental deterioration. Targeted in part
at a broad audience of professionals involved in urban environmental improvements, this paper is
intended primarily for urban policy makers and managers working with large cities in the developing
world. The four chapters are divided into a description of urban environmental problems (chapter
1), an analysis of their causes (chapter 2), a presentation of policies and options for dealing with such
problems (chapter 3), and an outline of a proven environmental management process through which
solutions can be carried out (chapter 4).

Development and the Environment

1.2 Although a driving force in development, cities are threatened in developing countries
by pollution, congestion, and environmental hazards resulting from unprecedented rates of rapid
urban growth and industrialization. Reversing the deterioration of the urban environment without
slowing economic development will require an environmental policy strategy that takes into account
a wide range of actors, difficult political and economic tradeoffs, and a complex set of natural, social,
and economic relationships. In particular such a strategy must consider the nexus of poverty and
environmental degradation.

1.3 Urgent action is needed, because, as urban populations grow, so do environmental
problems. Urban populations and the number of large cities are increasing steadily in developing
countries, a trend thatcarries serious environmental implications. Cities are currently absorbing two-
thirds of the total population increase throughout the developing world. By the year 2000, twenty-
one cities will have more than 10 million inhabitants-seventeen of those mega-cities will be in
developing countries (World Bank 1992). By the year 2030, developing country cities are expected
to grow by 160 percent.

Table 1.1. Distribution of large cities in developing countries

Urban population Share of
No. of cities (millions) urban population (%)

City size class
(population) 1990 2000 1990 2000 1990 2000

> 4 million 33 50 280 455 20.2 23.2
2 to 4 million 43 72 120 197 8.6 10.0
I to2million 111 157 152 215 11.0 11.0
0.5 to 1 million 207 243 144 173 10.3 8.8

TOTAL 394 522 696 1,040 50.1 53.0

Source: United Nations (1985)
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Box 1.1. Classification of cities by demographic characteristics

Following are the four principal city size classes that occur throughout the developing world, distinguished by
population shares, growth rates, jurisdictional complexity, and administrative capacity:

* Large metropolitan areas: The number of large urban agglomerations with populations greater than 2
million will grow worldwide from 112 in 1990 to 172 by the end of the century. The share of the urban
population living in them is increasing steadily and is expected to grow 4 percent annually in this decade. Much
of this growth will be concentrated in the urban peripheries, or the result of the graduation of large cities into
this cohort. These metropolises are increasingly concentrated in the developing world. Large metropolitan
areas encompass several municipal jurisdictions.

* Large cities: Cities with populations ranging from 500,000-2 million are more numerous and faster-growing
than large metropolitan areas. In the developing countries, most cities now in this category will become large
metropolitan areas within one to two decades only to be replaced by a new cohort of intermediate cities. There
are some 330 developing country cities in this class, expected to exceed 400 by the year 2000 (see Table 1.1
for the distribution of large cities). About one fifth of urban population is located in this size class, but this
share is decreasing as cities migrate to the metropolitan cohort.

* Intermediate cities: About 1,400 cities have populations of 100,000-500,000. The number of such cities is
growing but their share of urban population is diminishing. About 14 percent of the world's urban population
worldwide is located in intermediate cities.

* Small cities and towns: There are tens of thousands of urban centers with populations of less than 100,000
and about 36 percent of the world's urban population lives in such towns, but this share is steadily decreasing.
Often they are administratively weak. Some, however, are important administrative or agricultural centers
experiencing rapid growth.

Two other urban formations are increasingly recognized in developing countries. They include extended
netropolitan regions, such as the Bangkok and Sao Paulo metropolitan region, and extended industrial regions,
such as the Upper Silesian Industrial Region around Katowice, Poland.

Source: United Nations (1985) and National Institute of Urban Affairs (1988)

1.4 The distribution of large cities in developing countries is shown in Table 1.1. Although
recent data indicate that the rate of mega-city growth is decreasing, the numbers of new urban
dwellers continues to swell (for example, Mexico City's population rises by over 500,000 people
every year). The pace of growth of small and internediate-size cities, meanwhile, shows few signs
of slowing, although there is often significant diversity even across cities in the same country. In Box
1.1, a classification of cities by demographic characteristics describes the types of cities in the
developing world. This paper focuses primarily on large metropolitan areas, large cities, extended
metropolitan regions, and extended industrial regions where half of the developing world's urban
population presently lives.

1.5 Cities are both engines of growth and sources of concentrated environmental problems.
Urban growth and economic development in cities are driven by the higher productivity of urban
households and enterprises vis-a-vis rural homes and businesses, which translates into higher wages
and increased job opportunities for urban dwellers. Growth in productivity is also linked closely to
national macroeconomic performance, as documented in the World Bank policy paper, Urban Policy
and EconomicDevelopment:AnAgendaforthe 1990s (1991), and the UNDP strategy paper, Cities,
People and Poverty: Urban Developmentfor the 1990s (1991). As cities grow, productive activities
tend to concentrate in urban centers, where 60 percent of gross domestic product (GDP) is generated
by about one-third of the total population. Between now and the year 2000, some 80 percent of GDP
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growth in the developing world is expected to originate in cities and towns, with higher productivity
in cities than in the countryside and higher productivity in large cities than in small towns. Increasing
productivity, however, has not eliminated the massive problems of poverty and environmental
degradation in cities.

Poverty and the Environment

1.6 As the physical environment in and around cities deteriorates, the urban poor are hit the
hardest. TheWorld Bank's WorldDevelopmentReport 1990estimates thatabout a quarter of the total
urban population lives in absolute poverty-and many more live in substandard conditions. In many
parts of the developing world, urban poverty has grown faster than rural poverty because of
macroeconomic adjustment, inefficiencies in the urban economy, and misallocation of public
resources. When subsidies are removed due to budget constraints and fiscal reforms, the poor face
higher prices for food, shelter and essential services. Confronted by improperly functioning land
markets, the poor often have little choice but to occupy hazardous or polluted areas. In Mexico City,
the highest concentrations of dust particles in the air are found in the low-income sections of the city
(Hardoy and Satterthwaite 1989). Moreover, some studies have found that when public services are
not accessible, the peri-urban poor pay private vendors ten to twenty times more for water than those
living in areas served by public piped water supplies.

1.7 Foremost among the environmental concerns of the urban poor are health problems
resulting from a substandard living environment that does not offer protection from human excreta
and other wastes, indoor air pollution, or natural hazards. Intra-urban studies confirm that mortality
and morbidity from gastroenteric and respiratory infections (including tuberculosis) and malnutri-
tion are significantly higher for the urban poor than for other urban residents. So, too, are the resulting
costs of health care and productivity losses. Among the urban poor, children, women, adolescents,
cottage industry workers, and the elderly are particularly vulnerable. In many societies women do
most of the domestic work. This may mean staying indoors, tending to cook stoves or fires in poorly
ventilated homes, or tending to children sick with malaria, dengue, diarrheas, or other water-borne
diseases.

1.8 Poverty contributes to urban congestion and environmental degradation in several
ways. One is migration of the rural poor to cities in search of a living. Because the poor lack the
financial resources to compete for serviced land and adequate housing, they often occupy illegal
settlements on hazard-prone or ecologically fragile lands. In many instances, the location of low-
income populations on hazard-prone land has resulted in substantial losses. In Rio de Janeiro, where
nearly two-thirds of all favela (slum) dwellers occupy the steep slopes surrounding the city,
mudslides often claim hundreds of lives and leave thousands homeless during the annual rainy
season. In 1988, flooding and landslides due to unusually heavy rains exacted a heavy toll of about
289 dead, 734 injured, and 18,560 homeless. The floods and landslides cost an estimated $935
million. The physical losses severely disrupted Rio's economic activity, particularly in the northern
part of the metropolitan region, and left the predominantly low-income population with limited
access to schools, health facilities, and basic sanitation (Munasinghe, Menezes, and Preece 1991).

1.9 In a setting of rapid urbanization the challenge of urban environmental management is
to safeguard the health, productivity, and quality of life of city dwellers that result from their
interactions with the physical (built) and natural environments that surround them, as well as from
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the changes in those environments induced by human activities. In this context, the most important
environmental problems facing cities relate to:

* access to basic environmental infrastructure and services;
* pollution from urban wastes and emissions;
* resource losses such as ground water depletion and land degradation; and
* natural and man-made environmental hazards.

The Brown Agenda

1.10 Collectively dubbed the "brown agenda," this set of problems (involving pollution,
environmental hazards and poverty) is linked to development, income growth, and concern for green
issues, including intergenerational concerns about global warming and natural resource depletion.
On the development-income side, problems of urban waste and pollution are inextricably linked to
poverty, productivity, and broad macroeconomic performance. Problems that cross over to "green"
or "social" issues typically involve inappropriate land use, precarious housing, deficient public
transportation, and road congestion. These are frequently manifested in overcrowding, noise
pollution, the degradation of envionmentally fragile lands, the occupation of areas prone to floods
or landslides, and the degradation or loss of historical and cultural property. Further, solving the
brown issues in cities has crucial implications for resolving many natural resource or green issues that
extend beyond urban boundaries. Solving a single priority problem, as with Sao Paulo's effort to
launch a catchment area protection program in the Sao Paulo Metropolitan Region, can be the
launching point for an issue-specific environmental management strategy and for a subsequent long-
term urban environmental management strategy (see Case Study 5 in the Annex). Likewise, tackling
urban air pollution and designing more energy efficient cities can benefit more than one generation
(by reducing carbon dioxide emissions and thus slowing global warming).

1.11 Manifest in cities throughout the developing world, brown problems inflict a high price.
For example, just 70 percent of urban dwellers are served by some form of sanitation, with only about
40 percent connected to sewers (World Health Organization 1992). Where there is sewerage, more
than 90 percent of the wastewater is discharged without treatment. The costs of these and other
pollution problems alone in some developing countries are estimated to exceed 5 percent of GDP
(Pearce and Warford 1991). The following are only a few examples of city-specific impacts:

* In Bangkok, excessive exposure to lead causes 200,000-500,000 cases of
hypertension, resulting in 400 deaths a year. Rough estimates suggest that
children with lead poisoning lose an average of four or more IQ points by the age
of seven, with long-term implications for their productivity as adults (World
Bank 1992 and U.S. Agency for International Development and U.S. Environ-
mental Protection Agency 1990).

* In Mexico City, annual health costs from air pollution are estimated to exceed
$1.5 billion. Abnormally high levels of suspended particulates have caused an
average of 2.4 lost work days per person each year and 6,400 deaths every year;
lead exposure may contribute to as much as 20 percent of the incidence of
hypertension in adults and 29 percent of all children have unhealthy lead levels
in their blood (Eskeland 1992; Schteingart 1989; and Margulis 1992).
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In Jakarta, health costs associated with selected air pollutants (lead, suspended
particulate matter, and nitrogen dioxide) are estimated to be $220 million a year.
This includes the costs of avoidable deaths, restricted activity days, outpatient
visits, hospital admissions, respiratory illness, hypertension cases, heart attack
cases, asthma attacks, and loss of intelligence in children (World Bank 1993).

In the peri-urban areas of Peru, the cholera epidemic of 1991, which was due to
inadequate sanitation and poor hygiene, caused over 320,000 cases, 2,600
deaths, and an estimated $1 billion in losses from reduced agricultural and
fisheries exports and tourism (World Bank 1992).

* In metro Manila, the potential productivity impact of air pollution is approaching
an estimated $20 million a year; waterborne contamination is responsible for a
potential yearly productivity loss of almost $100 million (World Bank 1993).

1.12 For most developing country cities, the brown agenda has two poles, each of which
demands attention. At one extreme, there are the traditional environmental health problems
associated with the lack of adequate shelter and services. At the other extreme are the environmental
health consequences of rapid industrialization without adequate hazardous waste management, air
pollution control, occupational health services, industrial accident prevention, and other protective
programs. In contrast to industrialized cities, therefore, cities in developing countries are faced with
advanced pollution issues before controls over traditional pollution sources have been put in place
and before strong institutions are developed. Each city has a unique mix of these problems that
changes as development progresses.

1.13 Coping with the brown agenda in urban areas in developing countries requires
consideration of each city's unique set of environmental management issues. Of prime importance
are the mutually reinforcing effects of poverty and environmental degradation. Other unique features
include the pace and intensity of urbanization, the cross-media and spatial implications of environ-
mental degradation, urban land use and environmental inter-relationships, and the wide range of
public and private actors involved in causing as well as solving environmental problems.

Dynamnics of the Urbanization Process-Pace and Intensity

1.14 The magnitude of urban population growth in developing countries is a direct indicator
of the degree of spatial concentration of people, industries, commerce, vehicles, energy consumption,
water use, waste generation, and other environmental stresses. Some problems are more likely to
grow with city size, as in Bangkok, Jakarta, and Sao Paulo, where annual car and truck usage per
resident is expected to increase geometrically with the size of the urban area. This is a daunting
prospect, given that these huge cities are adding hundreds of thousands of new inhabitants a year.
Likewise, many large and intermediate cities are confronting enormous environmental problems.
The Cameroonian cities of Douala and Yaounde for example, are grappling with industrial emissions
as well as human and household wastes.

1.15 The intensity and scale of urban growth as well as the rapid concentration of urban wastes
and emissions hampers pollution prevention and control efforts. (Scale here is the product [per unit
area] of population density times per capita waste generation [or resource use]). Economic
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development exacerbates such problems because the quantity of urban wastes generated per capita
also tends to increase steadily with increased per capita income. The scale of the problem exceeds
the capacity of local government to collect, treat, and dispose of municipal sewage and solid wastes
and to control dangerous wastes and emissions; and it exceeds the capacity of nature to assimilate
all of these wastes. An analogous scale problem exists on the input side as a result of the concentrated
resource consumption in urban areas. Urban demand for food, water, minerals, fuelwood, fossil fuels,
and other resources often affects distant populations, forests, and watersheds.

Urban Land Use and the Environment

1.16 Urban land use decisions are critical determinants of environmental quality. Distortions
in urban land markets and ineffective land managementpolicies and practices in developing countries
have resulted in:

* air pollution;
* congestion and accidents;
* degradation of environmentally fragile lands (for example, wetlands and coastal

resources);
- occupation of hazard-prone areas (for example, steep slopes, flood plains, and

vacant land adjacent to polluting industries or waste disposal sites); and
- the loss of cultural resources, open space, and prime agricultural land.

1.17 By failing to consider land use planning as an integral part of a transport strategy, many
developing country cities have allowed transport activity, particularly automobile traffic, to shape
their growth and development (Lowe 1992). Excessive amounts of land dedicated to traffic
circulation leads to problems with drainage, run-off, and flooding, as well as traffic congestion,
pollution, accidents, and noise. In Warsaw, for example, the master plan envisaged expanding the city
to a distance of more than 70 kilometers to protect residents from exposure to automotive emissions.
The right of way between buildings on main thoroughfares was increased to 180 meters. The
implementation of this plan, however, substantially increased air pollution from automobiles
(Bertaud 1992). Conversely, inadequate road space can result in congestion, accidents, and an
increase in exposure to air pollution. In Bangkok, for example, each car is expected to spend an
average equivalent of forty-four days each year stalled in ever-increasing traffic jams and the city
currently loses about one-third of its potential gross city product due to congestion-induced travel
delays-this could rise to a loss of 60 percent of gross city product if no actions are taken (Japan
International Cooperation Agency 1990).

1.18 Density and spatial patterns of development also have important implications for
various environmental outcomes. For example, high-density development can achieve economies of
scale in infrastructure provision, but, if not well-planned and serviced, can impose high costs
associated with congestion (for example, the rapid spread of communicable disease due to crowding
or more accidental injuries). Lower density development outside of the central city means reduced
congestion in residential areas, but higher costs for infrastructure provision, and in the absence of
adequate public transport, higher levels of air pollution from automobile traffic. The concentration
of industry in a few locations poses serious environmental consequences. In Bangkok, Lima, Manila,
Mexico City, and Sao Paulo, for example, industrial pollution, including the impacts of poorly
managed hazardous wastes, imposes serious health impacts in densely populated areas.
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1.19 Well-intentioned land use controls can protect populations and sensitive resources or
they can exacerbate environmental degradation and the vulnerability of low-income populations to
hazards. For example, setting aside large amounts of land for recreation, community facilities, and
rights-of-way within subdivisions can result in reduced supply and high urban land prices. In India,
the Madhya Pradesh land use regulations resulted in residential standards that were affordable to only
the wealthiest 20 percent of households.

1.20 Similarly, enforcing development restrictions on hazard-prone land may substantially
reduce the supply of urban land and therefore increase the cost of available land for housing. Unless
the government or private sector can provide alternative affordable housing sites or allow for
increased densities, the increase in land prices will push the poor to outlying areas where they will
be further from job opportunities and urban services or lead to overcrowding of accessible inner city
areas. By contrast, if the development restrictions are not enforced, the poor will settle on the hazard-
prone areas because such land is often the only remaining available space close to jobs and services.

1.21 Any environmental management strategy should attempt to quantify and account for the
capital investment and operating costs associated with varying density and spatial patterns, the costs
and benefits of resource protection, and the costs of informal land occupation trends. In assessing
alternative solutions, these costs will have to be quantified and then allocated between land users and
government. In many cities, however, line agencies lack the skills to make such assessments and are
unable to communicate the tradeoffs that might come into play to decisionmakers. This normally
results in a continuation of environmental problems.

Issues of Spatial Scale

1.22 Figure 1.1 illustrates a number of characteristic problems related to spatial scale and to
the provision, or lack thereof, of key urban infrastructure and services. Considering such dimensions
helps pinpoint several important issues for environmental management:

* Health impacts are greater and more immediate at the household or community
level and tend to diminish in intensity as the spatial scale increases.

* Immediate equity issues arise in relation to the provision of basic services at the
household, community, or city scale; long-term concerns about equity (such as
the impact of global warming and resource depletion on future generations) are
likely to emerge at the regional or global level.

* Levels of responsibility and decisionmaking should correspond to the scale of
impact.

Urban and Regional Ecosystem Considerations

1.23 A city's regional ecosystem is often a critical determinant of the severity of environmen-
tal conditions within and around urban areas. The extent of regional variations make it difficult to
devise a simple typology applicable to all environmental problems encountered in cities. Therefore,
natural ecosystem effects should be carefully evaluated. Major regional ecosystem types often
associated with critical environmental conditions include:



15

Figure 1.1. Spatial scale of urban environmental problems
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onsite sanitation garbage collection interceptors power plants
garbage storage drainage treatnent plants
stove ventilation streets/lanes outfalls

landfills

Characteristic substandard excreta laden traffic congestion water pollution acid rain
problerms housing waters/soils accidents ecological areas global warming

lack of water trash dumping amnbient air lost ozone layer
no sanitation flooding pollution
disease vectors noise/stress toxic dunmps
indoor air natural disasters
pollution

Source: Bartone (1990)

Coastal regions. Many cities are located along coastal areas or estuarine
systems. Of the world's largest 100 cities, thirty-six are incoastal regions. Urban
development contributes to port and marine pollution which contributes to
eutrophication, fish kills, shellfish contamination and beach pollution, loss of
wetlands and wildlife habitat, and shoreline erosion.

River basins and riverine areas. Most non-coastal cities are located along rivers
and must confront problems of upstream and downstream water quality and
quantity. The city of Bogota, for example, presents severe downstream environ-
mental threats to the namesake river that runs though it. Upstream pollution and
damming of the Guarapiranga watershed presents critical pollution problems to
Sao Paulo, since residents rely on the Guarapiranga reservoir for water supply.
Lakes are also heavily impacted, as with lake Amatitlan in Guatemala and Beira
lake in Colombo. Typical problems arising in such water bodies include
eutrophication provoked by domestic and industrial waste.

* Arid regions. Many cities are also located in arid or semiarid zones. In Latin
America, for example, 60 percent of the urban population live in arid and semi-
arid areas with only 5 percent of the region's water resources. In these conditions,
there are frequent droughts and flash floods. Urban demands for fuelwood and
charcoal result in deforestation; intense competition for limited water arises
among cities, industries and agriculture; and greater susceptibility to water
pollution can significantly increase the cost of available fresh water resources.

* Humid tropical regions. Cities in the humid tropics are particularly vulnerable
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to routine flooding, which often requires expensive sanitation solutions. Heat
and humidity aggravate the outbreak of communicable diseases and pests.
Tropical coastal areas are also vulnerable to severe storms.

* Cold regions. Large cities with cold winter seasons often encounter urban air
pollution problems due to energy use for domestic heating and industry. This is
particularly true where low-quality coal is used, as in northern China and Eastern
Europe.

* Mountainous regions. In mountainous areas, urban development (particularly
informal housing) often extends to steep hillsides, leading to erosion and slope
instability. Flash floods can also be a problem. In addition, altitude and
temperature affect such natural processes as the operational efficiency of
internal combustion engines, the formation of intermediate products (like
ozone) from emissions, and natural waste assimilation rates.

1.24 These urban ecological types can occur in various combinations and are critical factors
in determining which environmental strategy will work best in a particular city. In deternining
wastewater disposal strategies, for example, sewage reclamation and reuse may be considered as an
alternative for an arid coastal city, while a long submarine outfall may be more appropriate for a
humid coastal city.

1.25 Other geologic or topographic conditions may be hazardous, for example, major
geological fault systems subject to frequent seismic activity or mountainous areas with slope
instability during rainy seasons. A topographic example is the occurrence of critical air pollution
episodes resulting from restricted ventilation conditions in such high, mountainous urban areas as
Mexico City.

Economic Status and Types of Environmental Problems

1.26 An assessment of equity issues and income status reveals important correlations
between economic status (low-income, lower-middle income, upper-middle income, and high
income) and types of environmental problems. Inadequate water supply, sanitation, and solid waste,
and high levels of indoor air pollution and land degradation are associated with a low-level of
economic development, while higher levels of economic development are associated with industrial
and energy-related pollution. Described below is a typology based on these correlations that can help
ensure a better fit between the design of environmental and other urban policies and the priority needs
of cities.

Relationship between income and pollution pressures

1.27 The variability of environmental indicators at different country income levels reveals
important trends. Figure 1.2 illustrates how urban environmental problems may worsen or improve
with income growth. Carbon dioxide emissions and municipal wastes per capita increase as incomes
rise. On the plus side, more people gain access to safe water and adequate sanitation. Urban
concentrations of particulate matter are relatively high at the low-income level, rise slightly at the
low- to middle-income level, then drop markedly as per capita income surpasses $800. Urban
concentrations of sulfur dioxide are low at low per capita income levels, rise around low- to middle-
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Figure 1.2. Environmental indicators at different country income levels
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income levels, and gradually decrease after that. Knowing about such trends can help in the
formulation of long-range environmental action plans.

Levels of institutional development and income

1.28 The institutional capacity to respond to environmental problems is determined in part
by a city's economic development. In developing countries institutions in charge of administering
fiscal reforms and promulgating and enforcing environmental policies are generally weak, while
institutions in high-income countries have been developing their environmental pollution control
policies and financing mechanisms over the past 100 years and now have highly developed
capabilities. As cities develop, therefore, the capacity to deal with urban environmental problems
should expand in line with the complexity of the problems to be tackled.
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Table 1.2. Protection against environmental hazards to health
(Survey of 168 countries by level of economic development)

No. of countries

Country High-income Middle-income Low-income
status countries countries countries Total

Most
requirements 27 11 4 42 (25%)
met

Some
requirements 0 34 14 48 (29%)
met

Few
requirements 0 15 63 78 (46%)
met

TOTALS 27 (16%) 60 (36%) 81 (48%) 168 (100%)

Source: Adapted from Sbaefer (1991)

1.29 The results of a recent World Health Organization survey (Table 1.2) shows that national
and local pollution control capabilities in the middle- and low- income countries need strengthening.
A worldwide survey reveals that four out of every five people live in conditions where pollution
control capacity is deficient. Generally, the shortfalls are greatest in developing countries and the
needs are most urgent where rapid industrialization is under way.

Urbanization pressures and income

1.30 Table 1.3 presents an estimate of urban population by development level in 1990.
Clearly, as countries advance, they urbanize and cities burgeon. With the urban population of low-
income countries already more than 1 billion, explosive urban growth in the poorest countries seems
likely.

Table 1.3. Urban population by development level, 1990

Population in
Country Urban population Proportion urban cities > I million
status (millions) (% of total) (% of total)

High-income countries 628 77 29

Upper-middle-income
countries 325 71 30

Lower-middle-income
countries 327 52 21

Low-income countries 1,162 38 9

TOTALS 2,443 46 16

Source: World Bank (1992)
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Economic-environmental typology of cities

1.31 The level of economic development is a significant determinant of environmental
conditions in any city. Drawing on available descriptions of urban environmental problems and
impacts, the following presents a general characterization of the different problems and severity of
impacts most often encountered in cities of four different income strata-low-income, lower-middle
income, upper-middle income, and high-income. Due to the scarcity of GDP city-level data, these
four income strata are based on 1990 national GDP per capita data from the World Development
Report, 1992 and are as follows:

Table 1.4. Economic-environmental typology of cities

Urban Lower-income Lower-middle- Upper-middle- Upper-income
environmental countries income countries income countries countries
problems (<$650/cap) ($650-2,500/cap) ($2,500-6,5001cap) (>$6,500/cap)

Access to basic
senrices
* Water supply and Low coverage and Low access for Generally accept- Good; concern with
sanitation poor quality, urban poor able water supply, trace substances

especially for urban reasonable sewerage
poor

• Drainage Low coverage; Inadequate; frequent Reasonable Good
frequent flooding flooding

• Solid waste Low coverage, Inadequate Reasonable Good
collection especially for urban

poor

Pollution
* Water pollution Problems from Severe problems Severe problems High levels of

inadequate from untreated from poorly treated treatment; concern
santiation and raw municipal discharges municipal and with amenity values
domestic sewage industrial discharges and toxic substances

• Air pollution Severe problems in Severe problems in Severe problems in Problems in some
some cities using many cities from soft many cities from cities from vehicle
soft coal; indoor coal use and/or soft coal use and/or emissions; health
exposure for poor vehicle emissions vehicle emissions priority

* Solid waste Open dumping, Mostly uncontrolled Semi-controlled Controlled landfills,
disposal mixed wastes landfills, mixed landfills incineration,

wastes resource recovery
* Hazardous waste Non-existent Severe problems, Severe problems, Moving from
management capacity little capacity growing capacity remediation to

prevention

Resource losses
* Land management Uncontrolled land Ineffective land use Some environmental Environmental

development and controls zoning practiced zoning
use; pressure from commonplace
squatter settlements

Environmental
hazards
* Natural and man- Recurrent disasters Recurrent disasters High risk from Good emergency
made hazards with severe damage with damage and industrial disasters response capacity

and loss of life loss of life
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1.32 This typology applies access countries in very general terms. Often it also applies within
developing countries to some degree, especially large countries. As an example, the pollution
problems of the Sao Paulo region brought about by concentrated municipal sewerage, industrializa-
tion and motorization, contrast sharply with the lack of basic santiation in the urban areas of northeast
Brazil. Pollution problems change as technologies advance and as economies develop. In the case
of water pollution, for example, the low-income countries are still coping with rudimentary problems
of organic waste loads while the most developed countries-which have already developed
technologies for dealing with organic wastes, basic industrial wastewater discharges, and nutrient
waste loads-are concerned with the effects of low concentrations of toxic substances on water
quality.

1.33 Similarly, urban automotive air pollution can be expected to increase with the level of
economic development, simply because of the steady increase in motorization and urban automobile
ownership. Figure 1.3 shows the growth in automobile ownership with rising incomes. Most of this
growth in automobile ownership in developing countries is occurring in the large urban areas-for
example, in Peru and Thailand more than 80 percent of motor vehicles are registered in the capital
city.

Key Actors-Their Roles and Concerns

1.34 The nature of urban environmental problems is determined in large part by the
interaction of numerous public, private, non-governmental, community, and household actors. Some
of the most influential actors and their respective limitations (or strengths) include:

Figure 1.3. Demand for new cars as a function of GNP
(Relationsbip of GNP to car ownership)
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* Environmental protection agencies responsible for setting environmental regu-
lations and standards and for monitoring and enforcement. Too often such
agencies are relatively weak bodies with only coordination functions.

* Planning agencies whose staff are often unfamiliar with environmental analysis
and information and how to apply it to local development planning.

* Politicians, particularly at the local level, who are usually preoccupied with
maintaining their power and influence and take a short-term view when
allocating resources.

* Sector agencies (public and parastatal) that tend to have little experience in
cross-sectoral collaboration, and give scant consideration to the interrelation-
ships between projects. They will often promote infrastructure and development
projects that lack basic environmental considerations.

* Concerned residents and community-based organizations (CBOs) whose mem-
bers and leaders are acutely aware of the impacts of environmental problems at
the household and neighborhood level. Typically this group has few opportuni-
ties to participate in the preparation of urban infrastructure or industrial projects
that affect them.

* Non-governzmental organizations (NGOs) that can be effective agents for
building local awareness, for mobilizing community action, and for voicing
local concerns. Often, however, environmental NGOs are focused exclusively
on green and global issues and pay insufficient attention to brown issues.

* Private and informal sector enterprises that generally are concerned about the
constraints placed on their businesses by environmental regulations and the
costs such rules incur, particularly when enforcement is lax or inconsistent.
Members of the business community seldom wish to be perceived as environ-
mental villains and should be co-opted into the search for solutions.

* The news media who voice concern for the environment and in reporting on
those affected by environmental conditions. This role can be negative, however,
if the tendency is to sensationalize environmental topics rather than focus on real
local priorities.

* The scientific and engineering community, who play a pioneering role in
shaping the environmental agenda. This group often sets its agenda for environ-
mental research and monitoring on the basis of its own scientific interests
without giving due thought to the needs of vulnerable populations. Because
valuable information on the environment often is published in scientificjournals
in technical language, the scientific community should ensure that data are
communicated in a less scholarly form to wider audiences, including environ-
mental policymakers, planners, and managers, and the media.

* External support agencies are a key source of funding for large environmental
projects and are important donors of technical assistance and other support. In
some instances they may give high priority to the environment and poverty
reduction, but many have only recently recognized the critical importance of
urban areas to overall national development.
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1.34 Analyzing the concerns of each actor and the cultural constraints, social context, and
political dynamics in which environmental degradation persists helps reveal the causes of degrada-
tion in a particular city. Knowing about these actors will also help in evaluating the full costs of
impacts and in estimating the likely benefits of measures to prevent or mitigate damages and improve
environmental conditions. Such an understanding of tradeoffs also makes it easier to develop the
overall institutional framework for urban environmental management that will suit local needs.

Cross-Jurisdictional and Cross-Sectoral Issues

1.35 The causes and effects of urban environmental problems spread across jurisdictions and
across sectors. Excessive vehicular pollution, for example, may stretch into suburban or peri-urban
areas. Although they may share the same pollution problems, the satellite communities living in the
metropolitan region may not be required to submit to the same emissions testing or car registration
requirements as municipal residents. Negotiating cross-jurisdictional solutions involves tough
political choices, and (often) awkward alliances of convenience (such as between a regional and
municipal government agreeing on landfill location and rates for its use). Urban environmental
problems often spread across sectors, which requires coordinated responses from a diverse cast of
characters. For example, leachate from a poorly maintained land fill may be leaking into aquifers or
a nearby river that supply drinking water to the city. In this way, what began as a sector specific waste
disposal problem becomes a cross-sectoral issue with cross-media effects.

1.36 Juyisdictional complexity. Although the diffuse effects of urban pollution require cross-
sectoral and cross-jurisdictional coordination, attempts to deal with environmental issues in urban
areas are frequently piecemeal and compartmentalized. These problems will grow in scope as cities
expand. Large metropolitan areas confront the additional difficulty of spreading across multiple
municipal jurisdictions-often as many as thirty. Similar problems will emerge for cities with
populations surpassing 500,000 as they expand rapidly and add additional municipal jurisdictions.

1.37 Jurisdictional complexity in urban areas results in part from the multiplicity of actors
with overlapping, uncoordinated, or poorly defined responsibilities in environmental management.
These actors include national and regional sector agencies, state or provincial governments, and
competing local governments. For example, municipal authorities tend to give attention to the
environmental concerns of local communities, such as the demand for waste collection services, and
ignore air pollution and other responsibilities that spill over into adjacent municipalities or cities
located downwind or downstream.

1.38 Jurisdictional conflicts-both across levels of government and between municipalities
in metropolitan areas-often impede effective action or give rise to crucial gaps in prevention and
control efforts. The example of cross-jurisdictional relations in Brazil is instructive. There, efforts
in the 1970s to create metropolitan coordination bodies failed because mayors and governors
disagreed about what they interpreted as a partial restriction of their jurisdictional powers. While
Curitiba (a Brazilian metropolitan region encompassing fourteen municipalities) has had some
success in managing urban services that cross municipal borders, its coordination body, the
Coordination of Curitiba Metropolitan Region, has met with limited success at the broader
metropolitan level (Rabinovitch and Leitmann 1993). In other instances, the level of authority does
not match the spatial scale of impact.
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1.39 In assigning environmental responsibilities, the lines between different levels of
government are often blurred. Local government may have an important role in regulating pollution
from industry (particularly small-scale manufacturing) and keeping hazardous industrial wastes out
of municipal sewers and landfills. At the same time, however, municipalities are major sources of
pollution and their emissions should be regulated by regional or national environmental authorities.
For example, World Bank studies found that in Mexico City, 60 percent of water pollution from
organic wastes derives from municipal discharges and only 40 percent from industrial discharges;
in Curitiba, (population 2.4 million) only 17 percent of the total organic discharge is from industry.

1.40 Cross-media and spatial scale issues. Managing the urban environment requires both
policymakers and managers to consider the cross-media and spatial scale effects of urban pollution.
Any plans to improve one environmental medium (air, water, or land), therefore, should consider the
potential effects of that intervention on other media. Forexample, sewage treatment plants may clean
up the flow of wastewater, but produce large quantities of sludge that must be disposed of safely on
land. Similarly, emission standards that require the installation of scrubbers will create additional
burdens for land disposal of fly ash. In light of cross-media effects, relevant jurisdictions and
institutions will have to be carefully coordinated so as to ensure comprehensive management. Failure
to do so will lead to both cross-media pollution problems as well as such wasteful, ineffective policies
as investments in surface drainage without parallel improvements in solid waste collection and
disposal.

Political and Economic Tradeoffs

1.41 Meeting the environmental challenges of urbanization requires making difficult politi-
cal and economic tradeoffs. These tradeoffs occur at several levels-between the higher productivity
of cities due to economies of scale and agglomeration and the increasing costs of providing
environmental infrastructure and services; between different strategies and policy instruments for
achieving effective environmental management, and between political motives and economic
expediency.

1.42 The most typical tradeoffs are made when economic and environmental objectives
conflict. Often environmental benefits accrue mainly to downstream, or future users. For example,
the payoffs from more stringent industrial emissions standards are manifested in ways that are
difficult to monitor immediately (such as improved human health) and require significant sacrifices
from users and substantial resources from the government for enforcement and monitoring. By
contrast, some innovative solutions involve "win-win" situations in which the goals of environmental
protection and of economic efficiency, equity, and growth are complementary. Examples include
improvements in the provision of water supply and sanitation services, public transport systems and
traffic management, and the introduction of energy efficient technologies in industries and homes.

1.43 Even in win-win situations, a balanced response to the complex issues of rapid
urbanization, productivity, poverty, and environmental degradation involves extremely difficult
political and economic tradeoffs. For example, local authorities may be reluctant to enforce pollution
control regulations, apply the polluter pays principle, or insist on industrial safety programs for fear
of driving industry and jobs to other cities.

1.44 Politicians are acutely aware that, for all environmental decisions that change the status
quo, there will be winners and losers. The losers often will be powerful special interest groups who
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have access to or are part of the political machinery and have gained from regulatory measures drafted
to protect their special interests. Similarly, public investments often benefit those with political
voice. The clearest example is that of upper- and middle-income households that enjoy subsidized
water, sanitation, and waste collection services while the poor go without. In making the decision to
remove subsidies and reallocate resources, local politicians may fear losing support. By contrast, if
they are politically organized, the peri-urban poor also represent a strong interest group that can
effectively demand shelter, services, and neighborhood infrastructure. As the poor exert these
demands, however, sustained environmental improvements are not guaranteed. Local governments
often will give priority to "ribbon-cutting" investments and skimp on meeting the recurrent costs of
maintaining local infrastructure or the investments needed to control pollution.

1.45 Even when political commitment to environmental protection exists, budget constraints
force difficult choices-for example, whether to invest in safe waste disposal site or education or
health services programs, or whether to build new roads in response to growing consumer demand
or invest in less-polluting public transport systems. Decisionmaking, therefore, will require a realistic
assessment of the urgency, full costs, and likely benefits of alternative interventions. It also will
require consideration of cultural and political factors as well as complex interactions among the
numerous influential public and private actors.

1.46 To make choices about tradeoffs and priority problems in the face of complex
externalities and scarce resources, urban managers must set clear priorities based on the severity of
environmental impacts, especially on human health. In Mexico City, because resources for environ-
mental clean up were scarce, urban managers, donors, and other interested actors had to choose
between tackling air pollution or water pollution. Both are major problems in the metropolitan area.
However, because of great public awareness and concern, the political ramifications of repeatedly
being the city with the foulest air in the world and the extremely high costs of air pollution (due to
ill health, lost work days, and lost tourism revenues), air pollution emerged as the priority problem.
The steps for setting such priorities is the focus of the remaining chapters.



H. ANALYZING THE PROBLEMS AND CAUSES

2.1 The most critical urban environmental concerns in developing countries include
problems related to access to basic environmental infrastructure and services, pollution from urban
wastes and emissions, loss or destruction of natural and cultural resources, and exposure of urban
populations to natural and man-made hazards. These problems are caused in large part by lack of
public and political awareness, inadequate governance, inefficient and inadequate economic and
regulatory policies, and insufficientknowledge and information. The dynamics of such problems and
causes are outlined in this chapter.

2.2 While most cities in developing countries share some of these common problems (and
causes), the specific environmental concerns of each urban area are different, depending on their
economic status, the prevalence of urban poverty and unequal access to urban services, and other
factors. To solve city-specific problems, a set of environmental priorities must be established based
on local needs and resources. Problems should be ranked by their effects on human health,
productivity, amenity, and ecological values. This should go hand-in-hand with an assessment of the
underlying causes (governmental, institutional, economic, and political) of such problems. This
chapter thus sets out the first step in defining and ranking environmental impacts. A matrix setting
out common problems, causes, and policy implications is set out at the end of this chapter.
Opportunities for improving the urban environment are described in detail in chapter three and a
process for carrying out environmental action plans and strategies is outlined in chapter four.

Understanding the Problems

2.3 Although the extent of urban environmental problems differs among cities, concern over
them is shared by most developing country cities. A review of the extent of urban environmental
problems in developing country cities and their causes highlights some prevalent concerns. Specific
examples of such problems at the local, regional, and international level illustrate the breadth and
depth of environmental degradation.

Access to basic environmental infrastructure and services

2.4 Sanitation and sewerage. In most low-income cities, the pollutant of primary concern
is human excreta (Hardoy and Satterthwaite 1991). The World Health Organization reports that 3.2
million children under the age of five die each year in the developing world from diarrheal diseases,
largely as a result of poor sanitation, contaminated drinking water, and associated problems of food
hygiene. Infections and parasitic diseases linked to water are the third leading cause of productive
years lost to morbidity and mortality in the developing world (World Bank 1993). Diarrheal death
rates are typically about 60 percent lower among children living in households with adequate water
and sanitation facilities than those in households without such facilities (World Bank 1992).
Although about 70 percent of the urban population has access to some form of sanitation, only about
40 percent are connected to sewers (World Health Organization 1992). Where sewerage connections
do exist and some treatment is provided, operational difficulties are common and desired effluent
quality often is not achieved. In Cairo, for example, 70 percent of the city is connected to the public
sewerage system, but only 15 percent of the wastewater collected is fully treated. Of the remainder,
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25 percent is partially treated and 60 percent is carried raw via open canals to a lake and then to the
sea (Grenon and Batisse 1989). Most domestic sewage is deposited directly on land or into surface
water, posing severe public health risks, particularly to children.

2.5 To compound the problem of inadequate domestic wastewater disposal, industrial
facilities discharge untreated effluents directly into surface water or on land, causing pollution of both
surface and ground water supplies. In the Pakistani cities of Karachi and Lahore, for example, daily
industrial discharges into a local stream include about 35 tons of suspended solids, 376 tons of
dissolved solids, 2 tons of ammonia, and 1.5 tons of arsenic oxide. At Kala Shah Kaku (near Lahore),
industries and manufacturing plants discharge toxic effluents (including mercury) into the Deg
Nallah river, making its water unsuitable for irrigation and livestock consumption (World Bank
Europe Middle East and North Africa Region 1991). Where industries discharge their untreated water
into municipal sewers, the result is damage to the sewer system, often leading to collapse and to
interference with municipal treatement systems (where they exist). As industrialization intensifies,
conditions can be expected to worsen unless the necessary controls are in place.

2.6 Municipal solid waste. A persistent problem for local government is inadequate
collection and disposal of household garbage (Box 2.1). Although most municipal governments
spend between 20-50 percent of their available operating budgets for solid waste services, typically
only half of the urban households benefit from collection services. Most wastes that are collected end
up in open dumps or drainage systems, threatening both surface water and ground water quality and
causing flooding, which provides a breeding ground for disease-carrying pests. Open-air burning of
wastes, spontaneous combustion in landfills, and incineration plants that lack effective treatment for
gas emissions can cause air pollution. Lack of the most basic solid waste services in crowded, low-
income neighborhoods is a major contributor to the high morbidity and mortality among the urban
poor.

2.7 Storm water. In many cities, sewage and sullage from domestic, commercial, and
industrial sources is flushed away by drainage systems; the urban runoff is then channeled into surface
waters. For many poor people whose houses are built on land unsuitable for residential development,
the most dramatic health effect of inadequate drainage is death due to drowning in floods or being
buried beneath landslides or collapsing houses. Other health effects include those associated with
unsafe sanitation; standing water resulting from poorly drained wastewater and runoff creates ideal
conditions for outbreaks of mosquito-borne diseases. In addition to health effects, frequent flooding
causes property damage, road congestion, disruption to public services, and lost employment.

2.8 Urban transport. The inefficiency or lack of urban transport services and infrastructure
is a major impediment to economic growth and urban productivity in developing country cities.
Increasing motorization, poorly operating public transport services, inadequate road maintenance,
insufficient bikeways and walkways, poor traffic management, and lack of enforcement and
education contribute factors to congestion, road accidents, and air pollution. In many cities, traffic
congestion leads to lost work and leisure time, increased fuel consumption and emissions, and high
accident rates. Indeed, road safety is a major concern. The costs of road accidents in developing
countries, two-thirds of which occur in urban areas, is as high as 1-2 percent of GDP, taking into
account high fatality and injury rates and property damage (WHO 1989).
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Box 2.1. Solid waste collection in selected cities

Dar es Salaam: Some two thirds of all solid wastes from both residential areas and from conmmercial enterprises
remains uncollected.

Guatemala City: Of the some 1,100 tons of garbage generated every day, only some 750 tons are collected by
private and municipal companies; the rest is thrown into clandestine garbage dumps or left to rot in the raines that
surround the city.

Jakarta: About 80 percent of the solid waste is collected and transported to open dump sites. Considerable
amounts of waste are buried, burned, thrown on open lands, or dumped into drains, canals, and rivers where it clogs
drainagc channiels and causes extensive flooding during the rainy season.

Katowice: An estimated 70 percent of the residents in the communities of the Voivodeship benefit from refuse
collection, with coverage ranging from 40-100 percent in the cities and 0-22 percent in other communities.
Throughout the Voivodeship, there are forty-five dumps operated by municipalities, none of which employ
sanitary lanidfill practices.

Port-au-Prince: Only 37 percent of the solid wastes generated is collected. Inhabitants living close to rivers throw
their waste directly into the river. In other areas, waste is disposed of through open air burning close to housing.
The fumes from incomplete combustion of the waste cause significant air pollution.

Sao Paulo: Almost 95 percent of the households in the Sao Paulo Metropolitan Area reported that their waste was
collected. The private sector collects and disposes a total of 16,600 tons of solid wastes per day, leaving 3,600 tons
to be collected and disposed of informally. Much of this waste is industrial, 20 percent of which is considered
hazardous.

Sources: Bogota: Guatemala City: Di Pace et al. (1992), cited in Hardoy and Satterthwaite (1992) Jakarta: Clarke et al. (1991);
Katowice: Borkiewicz et al. (1991); Port-Au-Prince: Benoit and Pamphile (1991); Sao Paulo: Leitmann (1991).

Pollution from urban wastes and emissions

2.9 Waterpollution. Pollution of surface waters (that is rivers, lakes, and coastal and marine
waters) can result in health problems from eating shellfish or from direct contact with water, and lost
revenues as a result of depleted fisheries and a drop off in tourism. And, for many cities, available
water resources are being depleted and degraded, thus raising the cost of water use. Figure 2.1 shows
that the unit cost of water in several cities would more than double, and in some cases, more than triple
under a new water development project. In Lima, for example, upstream pollution has increased
treatment costs by about 30 percent. In Shanghai, water intakes have been moved upstream more than
40 kilometers at a cost of about $300 million (World Bank 1992). In many instances, vital ground
water resources are compromised by saltwater intrusion or by contamination from toxic or organic
waste that seeps into the supply.

2.10 Energy use. Energy is a key input for urban development, but the supply and demand
of virtually every type of fuel generates varying degrees of environmental externalities. Because
cities use fuels intensively, energy-related environmental problems are spatially concentrated but
often spill over to rural areas. On the supply side, the extraction and conversion of energy resources
for urban use can harm the environment in many ways, some of which may occur outside the city (for
example, deforestation from fuelwood harvesting or disruption of watersheds and evictions of
communities to make way for hydropower projects). On the demand side, human health is affected
largely because of fuel combustion and its resulting emissions. Secondary impacts include the
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Figure 2.1. Supplying water to urban areas: current cost and projected future cost

Future cost
1.4 .. ........ :.:

s.^ ggi , :/ g fgg?E#giigig:7 ..... . ... . : : ......... 
1.2

1.0

0.8

0.6

0.4~~~~~~~~~~~~~~~~~~~~~~~~~:X

0.2

: 7: :ff ;|:2: : :?2:j:igigigigig: :::. ... .....-. ::. .;l : : ::#g;, :: .............. 

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
Current cost

- Future cost is three times current cost

-Future cost is twice current cost

- Future cost equals current cost

Note: Cost excludes treatment and distribution. Current
cost' refers to cost at the time data were gathered.
"Future cost" is a projection of cost under a new water
development project.

Source: World Bank World Development Report 1992

generation of heat that:can raise temperatures in cities by 5-10 degrees centigrade. The nature of these
impacts is dynamic: as economic development occurs, the structure of the energy balance changes
and environmental effects shift accordingly (Leitmann 199 1). Also, the severity of impacts is affected
by land use pattemns: urban formn and density influence energy consumption for travel; density and
land use affect energy consumption for heating and cooling, and landscaping affects microclimatic
conditions (Organization for Economic Cooperation and Development 1993).

2.11 Outdoor air pollution. Air pollution-closely linked to energy use-is a growing
problem in large cities that have poor natural ventilation and high rates of motorization, industrial-
ization, or coal use. In many cities, conditions are worsening as emissions from fuel use and industry
increase (see Box 2.2). For example, vehicle fleets and associated emissions are expected to grow 5-
10 percent a year in developing countries and most of the growth will be concentrated in major cities.
Exposure to air pollution can result in breathing difficulties, hypertension, respiratory disease,
impaired urological development, heart attacks, strokes, and death. Based on exposure to suspended
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Box 2.2. Air pollution in selected urban areas

Bangkok: A recent study attributed rising levels of pollution to increasing population, industrial activity, and
motor vehicle use. Two airpollutants thatranked in the high risk category are total suspended particulates and lead.
The most important sources of particulate matter include industry, construction, transportation, fuel combustion,
and trash burning. Particulate 24-houremission (1,400 jpg/m3 ) is almost eighteen times more than the World Health
Organization twenty-four hour guideline of 75 pg/m3 and could be responsible for up to 50 million restricted
activity days and up to 1,400 deaths annually. Sources of lead include motor vehicles, industry, and smelters.
Adverse effects from total exposure to lead could be responsible formany cases of neurological, cardiac, and other
public health effects in both children and adults.

Cairo: The prevailing winds blow north or south; one brings toxic fumes into the city from the lead and zinc
smelters in Shubra al Khaymay; when the winds shift, they bring poisonous pollutants from the steel and cement
factories in the south of Helwan, an area known for its many dead trees. Helwan's cement plants emit 10,000 tons
of dust per month into the air because of inadequate dust collection. The steel works and coke and chemical plant
are also significant sources of dust emissions. Concentrations of airborne dust and dust fall exceed Egyptian
standards by a factor of eight; it would require a 99 percent reduction in cement dust emissions to reach the U.S.
standard of 0.3 kg/ton. Average levels of airborne dust have been as high as 400 pg/m3 even though levels above
300 ,ug/m3 are known to exacerbate chronic bronchitis and levels above 120 pg/mi3 increase the chances of
respiratory illnesses among children.

Kuala Lumpur: The highly urbanized Kelang Valley, which includes Kuala Lumpur, has two to three times the
pollution level of major cities in the United States. Kuala Lumpur has a concentration of suspended particulates
in the air twenty-nine times the desirable goal recommended by the Malaysian Environmental Quality Standards
Committee.

Katowice: Airquality in the Upper Silesia Industrial Region is very poor. Oxygen content is 18 percenton windless
days in the most industrialized areas of this region and the carbon dioxide content is 800-850 percent above the
standard. In addition, the average annual density of suspended particulates is fourteen times greater than the limit
(314 pg/m3 compared to 22 plg/m 3); sulfur dioxide exceeds the standard by three times on average; concentrations
of benzo(a)pyrene exceeds the standard by ten to twenty-four times; and fluorine, formaldehyde, and phenol
exceed the standards by three to eleven times.

Sources: Bangkok: Hauchmann (1991); Cairo: Khalifa and Mohieddin (1988); Kuala l1umpur: Sahabat Alam Malaysia (1983);
Katowice: Borkiewicz et al. (1991)

particulate matter alone, rough estimates indicate that if unhealthy levels of particulates were reduced
to the average yearly level that World Health Organization considers safe, between 300,000-700,000
premature deaths a year could be avoided in developing countries. This is equivalent to 2-5 percent
of all deaths in those urban areas where levels of particulates are excessive (World Bank 1992). Urban
transport-related air pollution is due to vehicle emissions, dust from unpaved roads, poorly-planned
land use patterns, and otherfactors such as fuel quality, the age and condition of the vehicle fleet, poor
traffic management, and atmospheric conditions.

2.12 IndoorairpoUution. Distinct from ambient air pollution, indoor air pollution is possibly
a more serious and ubiquitous problem throughout the developing world. A major household threat
is the indoor burning of highly polluting traditional fuels, particularly for cooking and heating, which
often results in daily exposure to high levels of toxic compounds. Smoke from the buring of biomass
indoors contributes to acute respiratory infections that cause an estimated 4 million deaths annually
among infants and children (World Bank 1992). Because exposure levels from indoor pollution often
are quite high, those exposed can suffer respiratory infections thatcan lead to permanent lung damage
and, eventually, heart failure. The problem is aggravated by high-density, poorly ventilated housing,
the presence of primary and secondary cigarette smoke, and the use of toxic pesticides in homes.
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Occupational exposure to indoor air pollution, particularly to toxic emissions from small manufac-
turing enterprises, is another frequent problem. From a public health perspective, however, the key
consideration is the total cumulative exposure of each person to pollutants from all urban sources-
ambient, household, and occupational (Smith 1993).

2.13 Solid and hazardous waste management. In most developing countries, municipal
authorities lack the resources and trained staff to provide their rapidly growing populations with the
necessary facilities and services for solid waste management to support an adequate quality of life.
Consequently, pollution from poorly disposed solid waste presents a formidable threat to health and
productivity. In other situations, poor solid waste management may affect many people over longer
periods of time. In Manila, for example, some 20,000 people occupy land surrounding a garbage
dump known as Smokey Mountain. Children from informal settlements collect recyclable refuse
from the dump or play amidst the garbage. The effects of such exposure on their health is not known.
In April 1993 a solid waste dump site collapsed in Istanbul, causing the death of thirty-nine people
whose homes were buried in garbage (twenty-seven were confirmed dead and twelve were missing)
(Wilson 1993). Just seven weeks later, The Washington Post (1993) reported a similar "garbage
slide" that occurred in San Salvador, killing twenty-two.

2.14 Poorly managed hazardous wastes present another growing threat to cities, particularly
when industrial discharges are poorly regulated and when municipal waste management is inad-
equate. Because of these shortcomings, it is difficult to monitor discharges as well as to ensure that
hazardous wastes do not end up in city sewers, landfills, or water used for drinking. This problem is
compounded by the large quantities of wastes generated by small-scale and cottage industries and
by hospitals and clinics located in and around cities. Human exposure to these wastes-whether
inhaled, ingested, or absorbed through the skin-may result in short-term acute effects, long-term
irreversible chronic diseases, or genetic mutations affecting future generations.

Resource losses

2.15 Ground water contamination and depletion. Improper disposal of urban and industrial
wastes and urban runoff contributes to water quality deterioration of both surface and ground water
resources. In the case of ground water, contamination by these sources is particularly serious and can
lead to the permanent loss of valuable high-quality drinking water. Mexico City and Bangkok are
extreme examples of what can happen when ground water depletion leads to land subsidence. Parts
of Mexico City are sinking, breaking foundations and making some buildings uninhabitable. In
Zelaya, Mexico, land subsidence has caused a 1.5 meter rift runs through the city. Subsidence is so
serious in Bangkok that parts of the city are below sea level and floods plague the city every year
during rainy season.

2.16 Land and ecosystem degradation. Environmentally inappropriate land development
exerts direct pressure on land as well as on surrounding ecosystems. Particularly susceptible to
inappropriate development are hillsides, floodplains, wetlands, coastal areas, and forests. For
example, virtually all of the mangroves in Singapore have been reclaimed for urban development,
resulting in the near-disappearance of coastal prawn ponds and fish traps that once provided abundant
harvests (Chia 1979). In Sri Lanka, the draining of wetlands during the past fifteen years for urban
development is posing serious flooding problems in parts of the Colombo urban area. Urban
development also can have negative effects on downstream watersheds through increased runoff and
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erosion. In addition, watershed degradation can occur far from the city when major water supply or
hydropower projects are built hundreds of kilometers away, or when firewood and charcoal is brought
from long distances. In many cities, the occupation of hazard-prone land (for example, low-lying
lands, floodplains, steep hillsides) by squatter and other illegal settlements is a significant cause of
land degradation. In the case of Rio de Janeiro, extensive squatter development on high-risk hillsides,
combined with deforestation and the dumping of solid waste in drainage canals, increases suscep-
tibility to landslides that often accompany floods (Bernstein 1993). In Caracas, Venezuela, large
portions of the city's poor live in barrios, or informal communities, on steep hillsides surrounding
the downtown area. Landslides are common and can be devastating. They are caused by several
confounding factors-slope instability, heavy rainfall, poorly built huts that cannot withstand
subsidence and overcrowding (Diaz 1992).

2.17 Loss of cultural and historicalproperty. The degradation of cultural resources (that is,
archaeological and paleontological sites, historic and religious monuments, and natural wonders) and
the loss of open space are often overlooked when considering urban environmental problems. Within
existing built-up areas of cities, important historic structures or areas may be destroyed as part of
government or private-sector efforts to establish high rise residential buildings, factories, or
commercial centers in dilapidated downtown areas. In other instances, historic properties may be left
to deteriorate while their municipal or commercial function is moved to newly developed areas of
the city. Air and water pollution as well as the lack of infrastructure and building maintenance often
accelerate decay and destruction. In Trujillo, Peru, squatters have invaded the adobe ruins of Chan
Chan, the imperial capital of the ancient Chimu culture, and local authorities lack the needed
resources to protect this priceless antiquity. Such damange affects ethnic pride and national identity
and hurts tourism.

Environmental hazards

2.18 Natural hazards. Many urban areas are subjected to severe or frequent floods, wildfires,
earthquakes, tropical storms, volcanic eruptions, or other catastrophic natural events. When such
events occur in or near densely populated areas, the damage can be disastrous. The costs of the 1988
flood in the Rio de Janeiro metropolitan region exceeded $900 million. In metropolitan Buenos Aires,
damage due to heavy flooding in 1985 was estimated at over $200 million. In most countries,
inadequate planning, insufficient infrastructure and services, inappropriate building design, faulty
construction, inadequate maintenance, and overcrowding all contribute to both environmental
degradation and increased vulnerability to such catastrophic events (Kreimer and Munasinghe 1991).
For example, the inhabitants of coastal areas are more vulnerable to floods, typhoons, or tsunamis
when land reclamation projects encourage settlement in dangerously low-lying areas or when land
clearing, construction, and harbor dredging remove protective vegetation, reefs, or sand dunes.

2.19 Man-made hazards. Such man-made phenomena as severe pollution episodes, chemi-
cal contamination, and industrial accidents constitute both acute and chronic environmental hazards.
Their destruction tends to be the most profound in cities where squatter settlements or illegal
subdivisions are concentrated around industrial and commercial areas or hazardous waste disposal
sites. Severe events such as the 1984 disaster in Bhopal involve thousands of lives and the razing of
homes and industrial facilities. Since the urban poor tend to settle near industrial facilities (as in
Bhopal) or build their homes on vulnerable land, they are extremely vulnerable.
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2.20 In 1991, five people died and over 3,000 were left homeless by fires from a massive
chemical explosion in Bangkok's Klong Toey port (Shin et al. 1991). Large sacks of phosphorus
caught fire, then several 200-liter tanks of liquid alcohol and three tanks of chemical gas exploded.
As a result, three warehouses owned by the Port Authority of Thailand storing toxic chemicals and
other chemicals were destroyed. Reported health effects included blood levels of methyl bromide
above the acceptable safe levels, congested breathing, sore throats, and burning pain on the skin
resulting from subsequent rainfall. Damage to goods and warehouses totalled more than $1.55
million. In 1992, a tanker truck in Dakar, Senegal, filled with liquid ammonia exploded at a peanut-
processing factory, killing at least sixty people and injuring about 250. The explosion, which was the
worst industrial accident in Senegal, occurred during working hours. At the time of the explosion,
a shortage of gas masks made rescue efforts difficult because of toxic ammonia gas. Also, in 1992,
a series of powerful explosions caused by liquid hexane dumped in the municipal sewer system killed
at least 212 people and injured 1,000 others in Guadalajara, Mexico. In addition to the deaths and
injuries it caused, the explosion destroyed homes, crushed small buildings, and tore up streets (The
New York Times 1992 ).

2.21 With chronic exposure to hazards, as in the case of Katowice, Poland, rates of cancer are
often high and lower life expectancies are linked to environmental conditions. The city, which in 1990
had a population of 373,000, is the industrial center of the Upper Silesian Industrial Region and the
capital of the Voivodeship governate. The Katowice municipality has a heavy industrial base-large
industrial plants, coal mines, metallurgical plants, and over 2,000 factories producing processed
food, chemicals, and other equipment that contribute to severe pollution. According to Hertzman
(1990), urban life expectancy in the Katowice Voivodeship is the shortest in Poland; for men and
women, it is more than a full year lower than the national average. Urban male life expectancy also
has fallen over the past fifteen to twenty years. Children have been especially vulnerable to the
environmental conditions in the area. In Katowice City, the 1989 infant mortality rate was 25.5 per
1,000 live births, which compares unfavorably with the national average of 16.1 per 1,000. The
results of a six-year study during the 1980s in sub-regions of the Voivodeship conclude that infant
mortality is correlated with dust fall, ambient level of lead, tar, phenols, formaldehyde, and
benzo(a)pyrene. The Voivodeship also has the highest incidence of premature births (8.5 percent),
genetic defects (10.1 percent of all live births), and spontaneous miscarriages. Chronic bronchitis is
reported in 35 percent of children living in heavily polluted industrial areas.

Factors Aggravating Urban Environmental Degradation

2.22 To reverse urban environmental degradation in most developing countries, it is essential
to understand and specify the factors that perpetuate the lack of appropriate preventive and curative
environmental actions. In large part, urban environmental problems can be attributed to institutional
deficiencies, inadequate policies, and actions (or inaction) by public and private actors. Among the
prevailing factors are the absence of full participation, inadequate governance, inadequate regulatory
and economic policies, and insufficient knowledge and information.

Lack of public andpolitical awareness

2.23 One of the main contributions to environmental degradation is the lack of public
awareness of the problems and low participation in efforts to improve the urban environment.
Sometimes the link between environmental cause and effect is so remote that it is not recognized, or
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if it is, social and private interests may diverge, with little inclination to participate. (Participation
here refers to an active, sustained role in influencing policy formulation and other key decisions.)
Political leaders often focus on immediate and highly visible problems, leading to short-term "band-
aid" solutions and are inclined to skimp on meeting the recurrent costs of maintaining local
infrastructure or the investments needed to control environmental spillover effects that extend
beyond political boundaries. Regrettably, it often takes an environmental disaster to stimulate
profound change. The chemical accident in Bhopal, India (mentioned earlier) is a powerful example
of an environmental disaster in which political expediency was a contributing factor leading to failure
in enforcing industrial safety and land use control regulations.

2.24 The needfor public pressure and political will. In the absence of public pressure to
improve environmental controls over industry and other polluting sectors, the easiest government
response is inaction or disregard for environmental considerations. In making investment decisions,
government policymakers typically consider direct economic benefits above all other considerations.
In assessing a proposed industrial facility, for example, the prospect of new jobs usually overrides
concern about potential air or water pollution. Another impediment to industrial pollution control is
that many of the large-scale pollution-intensive industries (for example, mining, paper and pulp,
chemicals, iron and steel, and nonferrous metals) are owned and managed by the state or by the
politically powerful upper-income elite. Under these conditions, government officials have a
difficult time summoning the political will needed to impose strict regulations, particularly when the
targeted industries are viewed as vital to economic development.

2.25 Lack of effective public educaton andparticipafion. To apply pressure on government
officials as well as polluters to improve environmental conditions, citizens need to be educated about
local environmental quality, the effects of existing environmental management practices, and
available alternatives. In many countries, however, environmental education is not included in the
formal educational system. In other instances, well-conceived environmental education or public
information programs are sometimes undermined by the media, who tend to sensationalize environ-
mental topics rather than focus on real local priorities. Further, most local authorities fail to involve
the public in the design of environmental improvements. This undermines the chances that such
reforms will succeed and be maintained in the long term. When users are not consulted in the design
of local services, they normally are less willing to pay for new or improved services than when they
are involved in system planning and design.

Inadequate governance

2.26 Inadequate governance (where "governance" refers to the exercise and sharing of
power) is a principal constraint to effective urban environmental management. In most developing
country cities, metropolitan and municipal governments lack the institutional capacity to carry out
effective environmental planning and management and to routinely provide effective urban services.
Other key impediments to effective governance include poor coordination when public responsibili-
ties of different levels of government overlap, and the failure of most governments to provide
adequate public education or include community and private sector participation in the design,
planning, and/or implementation of environmental services. An overriding constraint is the lack of
effective public accountability-citizens are often unable to voice their concern about the quality and
accessibility of services and, where service is inadequate, they may not be able to opt for alternative
sources of supply.
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2.27 Weak institutional capacity. Weak institutional capacity hampers most efforts to
improve environmental conditions in cities. It is characterized, for example, by unclear planning and
operational responsibilities and by poorly executed municipal waste management and pollution
control programs. Similar shortcomings affect such areas as urban land management, traffic control,
and municipal finance. In many countries, separate sector agencies plan for and provide individual
environmental services, but coordination between agencies is inadequate. Although inefficient
management of municipal and industrial waste treatment and disposal operations makes pollution
control a major priority for most urban regions, public agencies lack the necessary autonomy and
resources to make the provision of urban environmental services more efficient. One reason for this
is that public agencies may expend little effort to involve the private sector. In many developing
countries, there is no urban environmental planning, or where it exists, it fails to achieve broad-based
consensus on environmental goals and objectives. Also absent are efforts by the local authorities to
incorporate appropriate technologies, community involvement, and where feasible, private sector
(both formal or informal) participation. Efforts to mobilize financial resources, such as through
property taxes and user charges, are often inadequate. This inability to raise funds is an important
factor accounting for the failure of local authorities to cover the full costs of operation and
maintenance.

2.28 Jurisdictional complexity. Poor coordination among the institutions responsible for
environmental management and for urban management and services presents another constraint to
effective environmental policies. Environmental management responsibilities can involve national
and regional sector agencies, state or provincial governments and competing local governments.
These overlapping responsibilities, together with the competing priorities of local neighborhoods,
district government, municipal officials, and regional, state and national policymakers, contribute to
jurisdictional complexity. Resolving issues of jurisdictional complexity and spatial scale (that is
where the environmental problems spill over local boundaries), requires finding a balance between
decentralized and centralized approaches. This involves finding the comparative advantages of both
national and local institutions in carrying out different aspects of urban environmental management
activities. National agencies, for example, are better equipped to set emissions standards or resource
pricing policies while local agencies are better-suited to provide municipal services.

When policies don't measure up

2.29 In most developing country cities, regulatory and economic policies have not provided
the necessary foundation for effective urban environmental management. Many countries have not
established realistic laws, regulations, standards, and enforcement mechanisms to cope with the most
basic environmental problems. Similarly, existing economic policies in many developing countries
have actually encouraged waste and pollution through inadequate pricing and other sources of
economic distortion.

2.30 Inadequate regulatory policies. Only a few countries have established comprehensive
and realistic environmental protection laws and regulations. Existing pollution control laws in many
countries do not clearly assign jurisdiction and responsibility for monitoring and enforcement, nor
do they specify funding mechanisms for control and enforcement. Such laws and regulations
sometimes are not consistent with current scientific knowledge and fail to establish clear objectives
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and policies. Steps for issuing new regulations and standards are not spelled out, and guidelines for
how to set sanctions equitably are not provided. Moreover, excessive regulations and standards that
are costly and politically unpalatable sometimes hinder realistic progress in pollution control. In
many instances, however, significant environmental improvement could be achieved with existing
laws and regulations, provided there is sufficient monitoring and enforcement. In countries where the
environment is not a political priority, this problem is acute.

2.31 Inappropriate urban land use regulations are probably the most important factors
accounting for losses of ecologically and culturally important resources and for the location of low-
income populations on hazard-prone lands. Land use regulations are often unaffordable, difficult to
implement, or unenforceable. In some instances, the problem lies in excessive regulation whereby
land development standards artificially reduce the supply and raise the price of land by requiring large
lot sizes or excessive amounts of land for circulation or green spaces. In other situations, governments
have not formulated effective land use policies, laws, and standards that deal with development in
sensitive areas and hazard-prone lands or that guide urban expansion away from areas poorly suited
to urban development.

2.32 The extent of the tragic 1984 industrial accident at Bhopal in India was due in part to poor
land use controls. Because of a severe housing shortage and a lack of zoning enforcement, 156 illegal
settlement slum communities grew up around the pesticide plant, two of which were across the street
from the Union Carbide facility. Close to 3,000 people died in the accident and more than 300,000
suffered exposure-related ailments.

2.33 Unclear property rights. Unclear property rights contribute to the degradation of land
and natural resources as well as to the inequitable distribution of these resources. Few countries have
resolved basic land tenure problems that impede mobilization of household and community resources
for basic urban environmental improvements. This is especially the case for peri-urban squatters and
central-city slum dwellers. The pervasive lack of secure tenure and inadequate land titling registration
systems have a profound effect on the ability of the poor to acquire safe land for housing. Without
clear property rights, landowners are unable to gain access to formal credit because they cannot use
their property as collateral. Moreover, the absence of secure tenure leaves residents with little
incentive to maintain their dwellings or to invest in improvements that will reduce their vulnerability
to floods, earthquakes, and other natural hazards. Where water rights are unclear, the extraction of
ground water for urban and industrial purposes often is in direct conflict with the efficient
development of regional water resources.

2.34 Inefficient economic policies. Inefficient economic policies include distorted pricing
of energy, natural resources, and urban services; ineffective taxes; and wasteful subsidies. Inefficient
pricing of such essential resources as land, water, energy, and food undercuts attempts at resource
management and promotes excessive use of scarce natural resources, which leads to eventual
ecosystem collapse. In Algeria, Egypt, Turkey, and Yugoslavia, for example, water prices are usually
20 percent of marginal costs (World Bank 1993). Consequently, industries and households use
greaterquantities of water than are needed for essential uses. This generates excess wastewater, which
in most cases is discharged untreated into surface water. Excess water use also may trigger the
construction of unnecessarily large treatment plants and other facilities. Inappropriate pricing of
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urban services results in inefficient allocation and inequitable distribution-the urban poor are left
without public services (sometimes despite their willingness and ability to pay); services for high
income groups are subsidized; capital and recurrent expenditures are misallocated; and local costs
are not recovered. These inefficiencies at the local or municipal level lead to greater dependence on
fiscal transfers from the central government.

2.35 Hidden subsidies and poorly devised or enforced taxes, interest rates, import and export
policies, exchange rates, and regulations contribute to the distorted use of environmental resources.
Protective tariffs can encourage the manufacture of energy-inefficient or highly-polluting products.
The absence of transport charges or stumpage fees for urban-bound fuelwood or for charcoal
production, for example, leads to ineffective forest management. An artificially low interest rate for
municipal loans or housing finance (set far below the cost of funds) undermines the sustainability of
the financing mechanism. Excessive land use controls result in unaffordable urban land prices, which
leads to environmentally inappropriate development (for example, on cheaper land that may be
vulnerable to natural disasters or unacceptably close to a high-polluting industrial area).

Insufficient knowledge and information

2.36 The capacity to plan and implement responses to urban environmental problems, and the
ability to build a political consensus, is hampered by insufficient knowledge of both the problems and
the processes of environmental degradation. A recent global review of urban research in the
developing world (Ford Foundation 1993) found that, although virtually every regional analysis of
urban research emphasized the urban environment as a priority topic for the urban research agenda
in the 1990s, there was scant evidence of actual research having been completed and disseminated.
In a review of all developing regions, only about 2-3 percent of the urban research had an
environmental focus, notwithstanding the stated priority of the urban environment.

2.37 While adequate environmental data for urban areas are usually lacking, so are accepted
analytical frameworks for understanding the problems, ranking them, and designing locally
appropriate environmental protection programs to resolve them. For example, most authorities are
not aware of the magnitude of ongoing environmental damage or how various waste disposal
practices may be threatening human health and environmental resources. Similarly, most local
authorities do not have adequate data on the locations of environmentally fragile or hazard-prone
lands. They have not pinpointed where vulnerable populations are, nor do they maintain adequate
records on the locations and capacities of existing utilities and services. Most cities also lack the
necessary information to facilitate land transactions, effective land use planning, property taxation,
and hazard mitigation. To make matters worse, education programs covering the scientific, technical,
and managerial aspects of urban waste management and pollution are either weak or non-existent.
Consequently, there is a shortage of professionals who can adequately understand and analyze the
relationships between environmental problems, impacts, causes, and preventive and curative actions.

Defining Environmental Impacts and Setting Priorities

2.38 Given the broad range of political problems and their causes, it is necessary to set
priorities. Priority setting involves valuing the impacts of urban environmental problems and
initiating an informed participatory process to agree on the best issues and options.
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Valuing urban environmental problems

2.39 The challenge of environmental planning is to value the effects of and rank urban
environmental problems in terms of health effects, productivity, amenity, ecological values, and
other key indicators. By categorizing impacts in this way, emphasis can be placed in the following
areas:

* Health and Safety. In examining health and safety effects, assessment criteria
include health care costs, lost working days, and higher mortality rates.

* Productivity. Any assessment should judge the extent of losses in urban
productivity, which is the result of poorly run cities and such external factors as
spillover pollution from nearby industrial areas.

* Equity. Because the negative effects of urban environmental degradation fall
disproportionately on the poor, issues of equity are of critical importance.
Efforts to improve universal access to basic sanitation and other essential urban
services and to include the poorest of the poor in urban improvement programs
will go a long way toward mitigating urban environmental degradation.

e Ecology. Ecological effects can be judged by the availability and costs of fresh
water, the extent of land subsidence from overdrawn ground water, the vulner-
ability to flooding, landslides and other natural disasters, and the loss of
biological diversity.

* Amenity. Effects on amenity include air and water quality, noise levels, scenic
beauty, and the presence of parks and clean, open spaces.

Setting priorities-lessons of experience

2.40 Efforts to establish environmental priorities (by conducting rapid assessments and
issue-specific action plans as described in chapter 4) are under way in many cities. These efforts
reveal several environmental priorities and common concerns. Assessments are completed or are
under way in Bombay, Colombo, Dares Salaam, Manila, Mexico City, Sao Paulo, Abidjan and seven
secondary cities in Cote d'Ivoire, and five cities along the Mediterranean. Case studies of several of
these cities are presented in the Annex.

2.41 An effective way to rank problems and priorities is to build a typology divided into
externalities and impacts. Such an approach is especially helpful when confronted with a wealth of
information-either across several sectors or from several cities (such as when assessing a
metropolitan area or when conducting a regional urban study). The main externalities and impacts
affecting cities include those arising from inadequate environmental hygiene and waste management
(pollution), from the congestion of urban systems, and from degradation of natural support systems.
The major impacts associated with these environmental problems relate to health and safety,
productivity, ecology, amenity, and equity.

2.42 Several valuable lessons have emerged from a study on valuing the economic impacts
of environmental problems in Asian cities (Shin et al. 1993). After surveying what is known about
urban environmental problems and their costs in the region, the study assesses approaches to the
economic valuation of environmental effects, discusses alternative valuation measures, and makes
suggestions for applying valuation techniques in the near future to selected Asian cities.
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2.43 Based on the typology described above, the Asian study concludes that the major
impacts on health and safety come from air and water pollution-two issues that merit urgent
attention. According to the study, productivity is most affected by traffic congestion and water
pollution. Amenity value is adversely affected mostly by air and water pollution and traffic
congestion. Losses of critical ecosystem functions and of biodiversity have become irreversible in
many cities. Finally, the study confirms that these impacts, particularly on health and safety, fall most
heavily on the urban poor because they lack access to basic environmental services. Thus, the search
for solutions in cities in developing countries should be based on the disaggregated analysis of
impacts on the poor and non-poor populations (Shin et al. 1993).

2.44 Another approach is to conduct a rapid urban environmental assessment to compensate
for the gap between available research and the need for action at the local level. The Urban
Management Programme used the rapid assessment approach in an effort to close the gap in
information on the urban environment in developing country cities (Leitmann 1994). To obtain the
information and carry out the assessment, researchers used an urban environmental questionnaire,
an urban environmental profile, and a consultation process (described in chapter 4). Results were
acquired from six cities and one urbanizing area. Included were Accra, Jakarta, Katowice, Sao Paulo,
Tianjin, Tunis, and the Singrauli region. The following broad conclusions regarding priorities can
be drawn from the preliminary assessments:

* Urban environmental strategies should focus explicitly on the problems of the
poor.

* City-specific strategies should be guided by a range of economic considerations,
from the potential for cost recovery, to income level, to the viability of enforcing
pollution taxes or user fees for improved environmental services.

* Solutions that are not heavily dependent on institutional performance may be
needed in the short-run because of entrenched organizational problems that
require medium- or long-term solutions (particularly those compounded by
cross-jurisdictional issues).

* Enhanced public awareness, consultation, and participation can improve envi-
ronmental management.

* When designing interventions, careful attention must be paid to the selection of
problem areas, their scale, and available institutional capacity.

Priority Environmental Problems and Policy Linkages

2.45 Once a thorough assessment is made of the most pressing environmental problems in
a city and their underlying causes are pinpointed, such information should be used to devise policy
responses, or, at minimum, to study the policy implications of the problems. For this purpose, a matrix
linking key policies to problems would be useful for economic, environmental, and urban planners
and decisionmakers, as in Table 2.1. In chapter 3, the policy areas highlighted in the table will be
examined and specific policy options will be discussed.
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Table 2.1. Critlcal policy links for urban environmental management

Urban environmental
management issue Underlying causes Relevant policy reforms

Access to basic environmental Poorly functioning urban land Reform property rights;
infrastructure and services: and housing markets; Develop mortgage funancing;
* Serviced land and shelter Highly regulated prices; Introduce affordable standards

Lack of affordable housing for and target subsidies to the poor;
the poor Reduce unneeded regulations,

government interventions and
subsidies

* Water supply, sanitation, drainage, Supply side dominated by Introduce pricing and demand
solid waste collection, transport government monopoly; management;

Prices heavily regulated; Reduce subsidies;
Heavy subsidies Move toward decentralization,

privatization, participation

Pollutionfrom urban wastes and
emissions:
* Water pollution Uncontrolled municipal and Introduce water pricing and

industrial discharges; effluent charges;
Excessive water use and waste Subsidize sewage treatment;
generation; Strengthen regulations and capacity
Failure to link water quantity for monitoring and enforcement;
and quality issues Prepare comprehensive basin plans

• Energy use and air pollution Increased motorization and Introduce energy and fuel pricing,
- ambient air pollution transport congestion; road charges, emissions charges;
- indoor air pollution Energy supply side dominated by Reduce automobile subsidies, fuel

government monopoly; subsidies;
Heavy energy subsidies; Integrate transport and land use
Household and cottage industry planning;
use of low-quality fuels Promote clean technologies, fuel

substitution, vehicle maintenance

• Solid and hazardous Poor municipal management; Introduce regulations, licensing,
waste management Lack of disposal facilities; and charges;

Inadequate regulation and Stimulate waste minimization;
enforcement Strengthen municipal management,

operations;
Privatize disposal operations

Resource losses:
* Ground water depletion Unsustainable extraction linked Clarify property rights;

to unclear property rights and Introduce extraction charges
treatment as free resource

* Land and ecosystem degradation Low-income settlements "pushed" Coordinate land development;
onto fragile lands by lack of access Remove artificial shortages of land;
to affordable serviced lands (see Develop sustainable uses of
above); sensitive areas;
Lack of controls over damaging Monitor and enforce land use
economic activities controls

* Loss of cultural and historic Lack of property rights, regulations, Introduce tax incentives for
property enforcement, maintenance; preservation;

Failure to reflect social values in Use redevelopment planning,
land prices zoning, and building codes;

Develop property rights

continued on next page
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Table 2.1 continued. Critical policy links for urban environmental management

Urban environmental management
issue Underlying causes Relevant policy reforms

Environmental hazards:
* Natural hazards Poorly functioning land markets; Enable land markets (see above);

Ineffective land policies; Provide disincentives to occupation
Poor construction practices of high-risk areas, incentives for

using disaster-resistant construction
• Man-made hazards Inadequate regulation and techniques;

enforcement; Introduce and enforce environmen-
Low-income settlements alongside tal zoning;
hazardous activities Formulate urban disaster

preparedness plans and strengthen
response capacity



III. OPPORTUNITIES TO IMPROVE THE URBAN ENVIRONMENT

3.1 Options for confronting urban environmental degradation correspond with its basic
causes and include efforts to focus on cost-effective approaches, to mobilize public support and
participation, to improve governance (which encompasses institutional capacity-building and better
provision of urban services), to improve policy interventions, and to close the knowledge gap.
Mobilizing public support and participation for environmental management involves raising
awareness of problems and solutions, building constituencies that will demand an improved quality
of life, and promoting participation by NGOs and by the informal sector. Upgrading the management
and delivery of key urban services is also essential. On the policy side, efforts should focus on
improving the coverage, efficiency, and effectiveness of individual interventions as well as on
choosing an appropriate balance of policies and instruments. This can be done efficiently by creating
mutually supportive packages that emphasize strategic investments and financing.

Improving the Urban Environment: Key Principles

3.2 Once environmental priorities are defined, the selection of urban environmental policies
should be based on the severity of the problem, on its economic and health costs, and on the available
instruments to carry out the reforms. Because of budget constraints and other competing demands
for scarce resources, most cities in developing countries will achieve the greatest success if they seek
out cost-effective solutions that focus on one or two priority problems. When designed effectively,
environmental policies strongly influence the behavior of both public and private actors, thus
affecting urban environmental quality. For example, such instruments as user fees or taxes for urban
services affect waste management, water use, and other household and industry practices. Similarly,
regulations and enforcement systems affecting urban land markets influence the extent to which
environmentally fragile land is converted to urban use.

Seeking "win-win" situations

3.3 Win-win environmental solutions occur when environmental and economic goals are
complementary. One such examples is Mexico City's environmental action plan for improving air
quality. In the megacity, where the economic damages due to the health effects of air pollution are
estimated to be $1.5 billion a year, the World Bank and the Mexican Government have developed
a win-win plan for air quality management. By comparing the cost per kilogram of emissions
eliminated through options ranging from vapor recovery to fuel improvements, Bank researchers
were able to rank the cost-effectiveness of several alternative measures. They found that significant
reductions in transport-related emissions are possible at moderate cost by using a combination of
regulations, incentives, and fuel taxes. Based on the least-cost analysis, the Bank is supporting a
transport and air quality management project for the city. It includes a vehicle component that will
support the replacement of old high-use vehicles (such as minibuses) with new emission-controlled
vehicles as well as funding for fuel conversions and a retrofit of emissions controls. Also included
are components related to fuel, transport management, air quality research, and monitoring and
institutional strengthening (see Eskeland 1993 and Case Study 6 in the Annex).
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Cost-effective approaches

3.4 The level of spending required to carry out environmental reforms and the benefits that
will accrue to targeted communities are of critical importance. For example, municipal solid waste
management usually accounts for a third to a half of available municipal operating budgets. Capital
investments for environmental improvements such as municipal wastewater treatment can run as
high as several hundred million dollars. For most cities, however, the costs of resolving the principal
environmental problems will be affordable, with overall benefits exceeding costs. The cost of
gradually phasing in lead-free gasoline, for example, is relatively inexpensive. Even where benefits
are not easily quantified, if there is broad public and political agreement on environmental priorities
then the decision rule should be to undertake the most cost-effective solution that meets the
environmental goals.

3.5 Given the damage caused by inadequate environmental management, cities have no
choice but to invest in environmental improvements. In Jakarta, where water supply is inadequate,
more than $50 million (an amount equal to 1 percent of the city's GDP) is spent each year by
households to boil water-a tremendous energy expense. Investments in water supply can therefore
reduce fuel wood consumption and air pollution (World Bank 1992). In Metropolitan Manila, the
implementation of the proposed environmental management strategy project, which includes
investments in wastewater treatment, reforms to industrial waste management policies, vehicular and
industrial emissions monitoring, institutional strengthening, and many other measures will cost $186
million. Without the project, the estimated annual economic and social costs of continued urban
environmental degradation in Manila would be about $53 million in the year 2000. By that time, the
annual net environmental benefits associated with the project will be an estimated $32 million (see
Case Study 3 in the Annex).

Stressing economic efficiency and cost recovery

3.6 For environmental management strategies to work, increased capital investment (to
meet the growing backlog of urban environmental infrastructure needs) must go hand-in-hand with
more cost-effective technologies forenvironmental protection, and with greatereconomicefficiency
and cost recovery. Determining and responding to the effective demand for urban services should be
the basis for decisionmaking. Reliance on the public budget for such investments should be reduced
by applying user charges, property and business taxes, and fuel taxes. The viability of an intervention
will depend on matching its cost to users' ability and willingness to pay; potential users should be
ready to pay for the full cost of improved services, including the maintenance and replacement of
necessary equipment. Even for such basic services as waste disposal, self-financing should at least
be sufficient to pay for recurrent costs.

3.7 In practice, user charges have been applied in both developed and developing countries
with varying degrees of success. In some parts of France, for example, individual households pay the
water basin agency a pollution charge and the local community is responsible for collecting and
treating wastewater. This willingness to pay for improved basic services also extends to the
developing world. For example, in West Point, an informal settlement in Liberia, payment for the use
of sanitary facilities covers operating and maintenance costs. In Bihar and Delhi, India, user fees have
allowed Sulabh International (a non-profit organization) to extend the benefits of pay-and-use



43

latrines to many urban neighborhoods. Ideally, user charges should reflect the incremental costs of
building, maintaining, and operating environmental infrastructure. Although usercharges can reduce
government costs for waste management, public investment may still be needed, particularly for the
environmentally sound disposal of urban wastes.

Mobilizing Public Support and Participation

3.8 Improving the effectiveness of environmental decisionmaking requires sustained
participation by a diverse cast of actors. Through participation, people (especially the disadvantaged)
can influence policy formulation, design alternatives, investment choices, and management deci-
sions (Bhatnagar and Williams 1992). They can also play a role in the monitoring of environmental
interventions in their communities. Thus, participation should occur continually over the lifecycle
of a program or project. Three groups of actors should participate in planning and management:

* those whose interests are affected by environmental problems, strategies, and
plans;

* those who control relevant implementation instruments; and
* those who possess relevant information and expertise.

Of these three groups, the first is the most important for accomplishing change. Urban environmental
improvement cannot be initiated or sustained without constituencies that demand a better quality of
life. Participation often begins when concerned actors apply political pressure for environmental
action. To lobby effectively, the most vulnerable urban groups (particularly the impoverished,
women, children, and the elderly) must understand the causes of their problems and articulate their
concerns about the planning and implementation of environmental infrastructure and services. The
second and third groups of actors are needed to mobilize this participation and to improve
environmental management. Mobilizing broad support requires efforts to raise awareness, especially
among vulnerable groups. It also requires constituency-building and the promotion of NGO and
informal sector participation.

Raising awareness

3.9 To gain awareness, the public and the cast of actors involved in urban environmental
management need to learn about environmental options, solutions, enforcement, and monitoring.
This can be accomplished through public and private agencies and by disseminating information
about environmental risks and how to mitigate or avoid them. The goals of awareness-building are
to motivate affected groups to participate in environmental management, stimulate grass roots
programs to improve and protect the urban environment, and promote innovations and local know-
how for effective organization and management. The mechanisms for raising awareness can be
formal (for example, school courses on ecology and urban life), or informal (such as monitoring of
pollution by neighborhood groups). Options that have been used in different cities include:

* Formal community education to stress the linkages between urban sanitation and
public health (this is taught through the Free University of the Environment in
Curitiba and is called pendidikan masyarakat where it is taught in Jakarta and
other Indonesian cities).
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* Ecology courses as part of the formal school curriculum (also used in Curitiba
and Jakarta).

* Resource conservation campaigns to promote the efficient use and re-use of
fuels, water, paper, metals, glass, plastic, and other resources (such as the
Quezon City Cleanliness and Environmental Awareness Drive in the Philip-
pines).

* Targeted environmental education for community leaders, politicians, city
officials, and others (as in Tianjin and Jakarta).

* Regular, publicized evaluations and awards for environmental improvement
and urban environmental quality (such as through the Environmental Respon-
sibility System in Chinese cities, through ADIPURA (Clean City) awards for
Indonesian cities, and through specific awards for communities in Jakarta).

* Media campaigns that research and publicize particular issues of community
concern (such as the radio station-sponsored to clean up the Tiete River in Sao
Paulo and the Magic Eyes campaign to clean up Bangkok's Chao Phraya River).

* Regular information on environmental quality such as the Alerta 2 monitors in
Sao Paulo, and air pollution reports in the Mexico City news media.

Building constituencies

3.10 In most Third World cities, a powerful constituency for the environment already exists
among the upper class. They usually are most concerned about issues relating to greenlrecreational
space, preservation of low-density residential areas, and continued access to the basic services and
infrastructure that benefit them. The challenge, however, is to build a constituency of urban poor.
These interest groups can be built from the bottom up or from the top down. In the bottom-up
approach, groups of concerned citizens band together to demand improvements in environmental
quality, either from public officials, private corporations, or both. For example, in many squatter
settlements, organizations are formed to apply pressure for regularizing neighborhoods by lobbying
for the provision of water supply, sanitation, and drainage. In the top-down model a politician will
build support by promising to upgrade environmental services in exchange for votes at the next
election. Alternatively, pressure may come from both levels, as in the case of Olinda, Brazil (Box 3.1)
where initial political patronage resulted in the creation of a community organization that lobbied for
environmental improvements.

Involving NGOs and the informal sector

3.11 Local participation for managing the urban environment can take the following forms:
(i) information-gathering on community conditions, including needs and impact assessments; (ii)
articulation of and advocacy for local preferences and priorities; (iii) consultations concerning
programs, projects, and policies; (iv) involvement in the selection and design of interventions; (v)
contribution of "sweat equity" or management of project implementation; (vi) information dissemi-
nation; and (vii) monitoring and evaluation of interventions.
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Box 3.1. Creating a constituency for the environment in the Olinda slums

In 1983, the municipal government of Olinda (a city of 400,000 in the metropolitan area of Recife, Brazil)
began aprojectfor environmental upgrading, starting with a piloteffort in the Triangulo do Peixinhos slum. Olinda
consists of a small historical center (a UNESCO World Heritage site), bounded on one side by a middle-class
neighborhood, and on the other by a large slum. Triangulo, part of the larger Peixinhos slum, is a well-established
low income community housing about 2,400 people. The pilot activities have been sustainable, in part, due to a
high degree of community participation.

Initially, the project focused on improving drainage, using low cost fiber-crete drains (US$1 per meter
constructed) and land fill. The employees who carried out these works were hired through the local community
association. In response to community pressure, the project was expanded to include solid waste collection.
Workers were again contracted in the community to collect household refuse using bandcarts. A small aerobic
composting unit (250 m2 ) was established at the former site of an illegal dump to handle all domestic waste in the
neighborhood; the neighborhood then gradually developed as a center for recycling businesses. Next, the project
became involved with sanitation through the construction of ventilated improved pit latrines (each constructed
unit cost $90; 25 percent cost recovery was achieved via repayment in an inflation-proof currency-five bags of
cement per latrine), and road upgrading with low cost soil/cement paving (US$1 .50/m2). All components were
produced locally through newly-created micro-enterprises.

Community participation was vital to the success of this venture. First, as mentioned, labor was contracted
directly from the area through the community association. Neighborhood residents were responsible for
maintenance-for example, regular sweeping of the drainage gutters with proper storage of the collected waste
for removal by the municipal refuse service. While initial community concerns were voiced through a larger
neighborhood association and several political leaders, project activities stimulated the creation of a Triangulo
dwellers' council. The council then began to articulate the residents' priorities for environmental improvement.
The city supported community involvement by creating a Special Projects Unit, as part of the municipal
urbanization company (URB-Olinda), thatprovided training and public education in addition to urban upgrading.

The success of the Triangulo pilot activity led to its replication in other areas of Olinda: Ilha de Santana, the
historical area (low cost sewerage, decentralized solid waste management), and the larger Peixinhos slum
(drainage). While this replication has been discontinued more recently due to lack of political support, residents
of the Triangulo area have continued their environmental management efforts. This sustainability is attributed to
three factors: (a) the regularization of community involvement through direct contracting; (b) development of
community awareness about the importance of maintaining environmental infrastructure; and (c) the mobilization
of household resources for local investment that often accompanies government-funded community upgrading.

Source: Interview with Ruy Rego, former technical coordinator of the Triangulo do Peixinhos project, and former head of URB -
Olinda, April 1992.

3.12 Where formal public participation in government operations has been lacking, three
alternative approaches have been used to stimulate public involvement in urban environmental
management. First, NGOs or CBOs often champion local concerns related to environmental
management issues. Second, consultations and town meetings are often used as a forum to discuss
environmental priorities, constraints, and opportunities as a prelude to concerted action. In Dar es
Salaam, city consultations were held recently between local actors affected by urban environmental
problems, national ministers, and donors. They met to clarify urban environmental goals and set
program priorities (See Case Study 1 in the Annex). Likewise, the Government of Cote d'Ivoire is
pulling in multiple actors from all levels through consultations to set priorities for an urban
environmental action plan that will involve Abidjan and seven secondary cities. Town meetings will
also be held (see Case Study 2 in the Annex).
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3.13 Where CBO/NGO representation or consultations have not been possible, a third
avenue of direct action has been pursued. This can take three forms-protest, legal action, or
grassroots management:

* When an environmental problem becomes intolerable and no plausible recourse
is possible, communities may turn to public protest, ranging from peaceful to
violent. The case of Cubatao is an example of the potentially important role that
public pressure has in reversing urban environmental degradation. In this
Brazilian city, industrial air pollution was allowed to reach levels that caused
genetic defects and impaired lung function in children, spontaneous abortion,
reduced life expectancy, and other health effects. These problems were ad-
dressed only after outraged citizens organized and demanded action. Public
outcry against polluting facilities and toxic discharges may even become
violent, such as in 1986, when a new tantalum production plant was burned by
rioters in Phuket, Thailand (Wheeler 1992).

* Legal action is another avenue for public involvement. For example, in July
1992, residents of Bukit Merah in Malaysia obtained an injunction to shut down
a Japanese-run chemical firm that was dumping thorium hydroxide, a radioac-
tive byproductcapable of causing genetic defects and other ailments. In Mexico,
legal action by citizens groups is possible through newly created environmental
courts.

* Faced with an unresponsive or repressive system, some communities take
matters in their own hands. Such grassroots management initiatives have
included: (i) local monitoring and reporting on polluting industries in Sao Paulo;
(ii) the provision of environmental services in the San Juan and Valenzuela
municipalities of Metro Manila; (iii) improvements to streets and sidewalks in
the barrios of Buenos Aires; and (iv) the establishment of health centers and
health-related services in Jakarta's neighborhoods through the posyandus
(integrated health posts). In a well-managed city, beneficiaries participate by
paying user fees on a regular basis and by applying political pressure when
services are deficient.

Improving Governance-Building Institutions and Improving Urban Services

3.14 The tell-tale signs of a government in need of improvement are weak institutional
capacity and inefficiently- or poorly-run urban services. In this section, improving governance
encompasses capacity-building at the local level, choosing the tools for capacity-building, clearly
delineating institutional arrangements, and improving the operation of urban services.

3.15 Strong institutional capacity is a critical pre-requisite for improving urban environmen-
tal problems. Although developing country cities are carrying out various urban environmental
management activities, many will need to upgrade the institutional and technical capacities of key
actors to help identify, understand, and evaluate complex urban environmental problems. Key actors
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must also have the skills needed to establish priorities, resolve conflicts, and design and implement
appropriate policies and investments. In laying out a plan for institutional strengthening, most large
cities should establish clearly defined jurisdictional arrangements that take into account the cross-
media and cross-sectoral nature of many urban environmental concerns.
Building local capacity

3.16 One of the keys to effective environmental management is to develop the institutional
and technical capacities of local agencies responsible for environmental infrastructure and urban
services as well as for formulating, implementing, and enforcing locally appropriate pollution
control policies and controls. For example, adequate operational management of urban services will
go along way toward effective environmental management through the introduction of the principles
of strategic planning, accountability, efficiency, maintenance, feedback, and cost recovery. Simi-
larly, ensuring effective enforcement capacity, which requires strengthening human and technical
capacity as well as increased financial resources, is crucial to the success of any policy or regulation
affecting urban environmental quality. For most cities, building capacity in urban environmental
planning and management will involve diverse skills and capabilities, many public and private
actors, and a range of tools for capacity-building.

3.17 Skills and capabilities. Managerial, regulatory, technical, and financial skills are
required for effective environmental planning and management. Within each of these categories a
wide range of capabilities are needed. Some of the required skills are as follows:

e Key managerial capabilities-policymaking, conflict resolution, establishing
administrative and public participation processes, and developing training
programs and information systems.

* Key technical capabilities-planning, operations, and maintenance in key areas
of urban environmental management.

* Regulatory capabilities-revising laws and codes and setting regulatory stan-
dards.

* Financial capabilities-capital budgeting, municipal accounting, setting tariff
and tax structures, and establishing revenue collection procedures and financial
incentive programs.

Capacity building for key actors

3.18 The two groups of actors that have a significant influence on environmental problems
include the (i) the public sector, which encompasses all relevant agencies, departments, and
authorities at the national and local or metropolitan level as well as politicians at all levels; and (ii)
the private sector, which includes formal industries, informal enterprises and services, and local
communities and relevant NGOs. Capacity building for the constituents of each group should
correspond to the environmental management role each participant is expected to play.
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3.19 Public sector. Effective urban environmental management will require substantial
capacity building at the national as well as local (or metropolitan) levels. National authorities should
build regulatory capacity by revising or developing new legislation and policies. Such regulatory
efforts should promote investments in environmental improvement, permit use of a full range of low-
cost technologies for various management services, and encourage private sector participation in
urban service delivery and in other aspects of urban environmental management. Environmental
planning and management at the national level should focus on the following:

• selecting appropriate policy instruments to meet pollution control, waste man-
agement, and land management objectives in urban areas;

* establishing environmental standards and effective monitoring and enforcement
programs;

* establishing and administering programs of technical and financial assistance to
support environmental agencies at lower levels of government; and

* empowering local governments to carry out local environmental management,
establishing standards for local performance, and adopting measures to ensure
accountability.

3.20 Capacity building for local authorities should focus on establishing appropriate institu-
tional arrangements and strengthening managerial, technical, and financial capabilities. To facilitate
integrated planning and management, local authorities should be able to perform cross-sectoral
environmental planning and management tasks efficiently and effectively. This will involve
clarifying institutional arrangements and administrative routines; establishing inter-agency linkages,
information flows, and consultative processes; setting up a local steering committee for environmen-
tal planning and management; and modifying or removing institutional structures or administrative
procedures that cause bottlenecks or duplication of effort.

3.21 Ideally, environmental protection functions should be organized and coordinated across
sectors, with responsibility delegated to the most appropriate level of local government, depending
on the nature and scale of impact of the problem and requisite solutions. In some instances new
environmental agencies may need to be established. In Tianjin, China, for example, many new local
government organizations were created to address urban environmental problems (see Box 3.2).

3.22 Local authorities require a wide range of skills and capabilities in integrated environ-
mental planning and urban service delivery. For example, local government officials will need to
upgrade their skills in such areas as drafting legislation and regulations, monitoring and enforcement,
project preparation and feasibility analysis, environmental impact assessment, policy making,
administration, conflict resolution, and public education and outreach. These skills are needed in such
sector-specific areas as solid waste management, hazardous waste management, air pollution control,
disaster preparedness, water supply, sanitation, drainage, groundwater protection, land management,
cultural resource protection, and coastal zone management. Capacity building in urban management
and municipal finance is also essential. For example, municipalities will need to set up the right
revenue structures to finance recurring costs and will need to obtain the necessary financing for
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Box 3.2. Urban environmental management in Tianjin

Tianjin, China's third largest urban area, has suffered from concentrated air and water pollutants, traffic
congestion, environmental health problems, a deteriorating housing stock, and seismic damage. Over the past
decade, the quality of several key environmental indicators improved during a period of rapid industrial growth
and increase in the motorized vehicle fleet. Much of this has been due to building up urban environmental
management capacity.

Since environmental protection activities in Tianjin began in the 1950s, forty-six governmental organiza-
tions atorabove the county levelhave been created to focus onenvironmental problems in themunicipality, mostly
under the umbrellaof the Tianjin Municipal Environmental Protection Bureau (TEPB). Managementof the urban
environment gained momentum when the different sectors of the community were mobilized to support
environmental and other improvements, primarily post-earthquake reconstruction and infrastructure upgrading.
This was largely achieved by raising financial resources from enterprises and government bureaus for large public
works projects, by mobilizing volunteer workers, and by building the institutional and financial capacity for
ongoing environmental management.

The TEPB now has a large staff divided into departments that cover planning and finance, law and policy,
science and technology, water quality, air pollution, natural resource protection, monitoring, supervision of
effluent charges and penalties, inspection, and education. Some staff work directly for the TEPB; others work for
related agencies. Over 80 percent of TEPB's budget comes from locally-collected discharge fees; the remainder
comes from fines, local taxes, central government grants, and contracts. The majority of its expenditure goes to
investment in fixed assets for environmental protection (95% of expenses), with small amounts for maintenance,
personnel, business activities, and instrumentation. Some of the innovative activities that Tianjin has pioneered
over the past fifteen years include:

* Integration of enviromnent in urban planning. Air, water and noise targets are established and
enforced according to the ecological features, geographic characteristics and economic develop-
ment activities of three municipal zones.

* Use of regulatory and economic instruments. Municipal officials use standards and permits,
industrial zoning, monitoring of emissions and ambient conditions, environmental impact assess-
ments, fiscal measures to encourage environmental improvements, and economic incentives.

* Discharge fee and pollution control fund. A noncompliance fee is collected from enterprises that
emit air pollutants, waste water, and solid waste. Eighty percent of collected fees are placed in a
fund that is returned to the enterprises in the form of concessional loans and grants to finance
pollution control investments.

* Direct investment In infrastructure. The municipality has encouraged construction with positive
environmental effects.

* Slum upgrading and housing redevelopment. The municipality has relocated houses and
industrial facilities in order to develop land more in line with locational values and environmental
considerations.

Source: Leitmann (1991)

capital investments. Capacity building in property tax administration also is vital if the property tax
is used for customer billings and revenue collection as well as to finance local environmental services
such as drainage and public cleansing. Finally, cost accounting systems are needed to control service
and monitor for cost effectiveness and efficiency.

3.23 Private sector. Both the formal and informal private sector should build capacity in
various aspects of environmental management. Formal industries, for example, need to strengthen
pollution control technology and efficient service delivery. Capacity building also should extend to
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private research and developmentconcerning industrial pollution control technology or other aspects
of environmental management. In addition land developers also will need to develop the necessary
skills to ensure environmentally safe land development and housing construction. Informnal service
enterprises must learn how to organize their operations to facilitate their assimilation into such formal
urban operations as solid waste collection and disposal.

3.24 Similarly, NGOs, local interest groups, or other CBOs should be encouraged (through
active support and capacity building) to participate in environmental planning and decisionmaking.
Capacity building for this cast of actors should focus on public education, consensus-building, and
organizing and mobilizing public participation. Those NGOs that are not familiar with the technical
aspects of environmental issues could benefit from the assistance of specialized consultants or others
with technical expertise in key environmental areas.

Tools for capacity building

3.25 To acquire the skills needed for effective environmental management, several capacity
building tools should be developed and used. Public sector training and technical assistance can be
expanded to meet environmental management goals. Private sector technology transfers can be
encouraged through partnership arrangements, and public information and outreach programs can be
designed to promote public participation and support.

3.26 Training. Training for local government professional and managerial staff should cover
a broad range of topics such as institutional analysis, project preparation and feasibility analysis,
selection of locally appropriate regulatory and economic instruments, and the mobilization of broad-
based public participation. Training can be undertaken at all levels within the organizations
responsible for infrastructure provision, water quality management, solid waste management, and
land management. It can include both in-country (formal and in-service) and overseas managerial,
technical, and engineering courses as well as training courses for laboratory and field technicians.
Similarly, the formal and informal private sectors need training not only to build capacity for carrying
out various pollution control or waste management operations, but to build awareness and under-
standing of the causes, complexities, and impacts of environmental degradation.

3.27 Technical assistance. As part of their decentralization programs, national governments
can establish national technical assistance programs to strengthen municipal government. To
supplement standard training programs, for example, government authorities as well as NGOs might
consider setting up a dedicated institute for training and organizing a cadre of urban managers,
administrators and technical staff, and other relevant actors to provide cities with the skills necessary
to successfully manage environmentally sound urban development and growth. Representatives of
such an institute could go from one urban area to another, helping to develop institutional
frameworks, building analytic capability, installing monitoring and analytic software, and then
return periodically to review results and provide further advice. Over time this could develop into a
permanent extension service, such as IBAM (Brazilian Institute of Municipal Administration) in
Brazil.

3.28 Private sector participation. The private sector can be a tool for transferring environ-
mental technology and innovative management techniques. Participation can come through a joint
venture between a foreign firm with a new technology to sell and a local firm wanting to use that
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technology. An example where this often occurs is in hazardous waste management where a foreign
firm brings in its technology to help a local firm solve a local urban hazardous waste management
problem. Ideally, in such circumstances the technology is truly transferred, so that local operators and
managers can take over operations and master the technology themselves. Private sector participation
is also encouraged in areas where government performance tends to be weak, as in solid waste
management. In Latin America the privatization of solid waste management functions is now
widespread; the phenomenon has allowed the introduction of new technologies (for collection and
disposal) where none existed before. Another important vehicle for private sector involvement in
technical assistance and capacity building is industry associations.

3.29 Public information andoutreach programs. Effective public information and outreach
programs are needed to promote public participation in environmental planning and management as
well as to create incentives for improved environmental services. These programs, which can be
carried outby local authorities, NGOs, orCBOs, should be directed to all sectors and levels of society.
This means reaching local industries, NGOs, community organizations, vulnerable groups, and
others who need to understand the consequences of their policies or actions and the range of available
options for improvements. Particular attention should be directed at the education of women because
of their prominent role in household decisionmaking related to waste-related practices as well as in
educating the next generation. In Karachi, Pakistan, for example, a publicly sponsored squatter
improvement program paid off by investing in women. A soakpit latrine pilot project in the low-
income settlement of Baldia empowered women by teaching them that better sanitation (supplied
through community labor and supervision) could improve family health and living conditions. Due
to its initial success, the project progressed beyond building latrines to the provision of other
community services (Water and Sanitation for Health Project 1993).

3.30 Delineating and defining institutional arrangements. Because environmental prob-
lems cut across political boundaries, institutional arrangements and responsibilities need to be clearly
delineated. Typically, national environmental authorities are responsible for establishing environ-
mental policies, regulations and standards. They tend to be responsible for providing technical and
financial assistance to local governments for program implementation. State and local govermments
as well as special regional authorities (for example, air quality management districts, river basin
commissions, metropolitan waste disposal authorities) take enforcement actions to control private
polluters.

3.31 Municipal government is almost always responsible for domestic sewerage and solid
waste collection and disposal, and in failing to manage these activities properly, city authorities are
polluters. Therefore, a clear distinction must be drawn between the polluting activities of local
government and those under local government control (for example, industrial emissions in urban
areas, industrial discharges into municipal sewers, hazardous waste disposal in municipal landfills).
Regional, state, or national authorities must be able to enforce municipal waste disposal regulations
either through powers of persuasion or coercion.

3.32 To complement government responsibilities in the formulation and enforcement of
pollution control policies and regulations, the role of community groups, environmental NGOs, and
the private and informal sectors must be recognized and encouraged through self imposed legislation.
The Thai Industrial Environment Fund for hazardous waste disposal is a good example. To minimize
monitoring and enforcement costs while ensuring that all waste is collected and its disposal paid for
by the responsible firm, Thai factories would be required to deposit their waste disposal fees for the
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entire year in advance with the Fund, along with a matching bond or guarantee. The bond would be
progressively returned to the company when it delivered waste to the treatmentfacility. Environmen-
tal audits of polluting industries are another form of private sector regulation. These audits involve
yearly assessment of the environmental impacts of a company's operations as well as its compliance
with applicable standards and regulations. Private environmental management firms can be hired
either by other private companies to carry out these audits or by government agencies that can
integrate the audits into government monitoring and regulatory procedures as well as waste disposal
and hazardous waste management programs (Kaji 1992).

Improving the operation of urban services

3.33 Emphasis should be placed on upgrading the coverage and management of urban
infrastructure and services and increasing the efficiency and effectiveness of local investments in
environmental infrastructure and services. Ensuring environmental protection often requires comple-
mentary urban services. For example, the introduction of piped water generally requires parallel
investment in sanitation; improvements in solid waste collection should be accompanied by
corresponding investment in safe disposal; investments in storm water drainage usually requires
improved solid waste management. To promote efficiency in service provision, governments should
consider sharing responsibilities and risks with the private sector. Public-private partnerships can
help to secure needed financing for public services, reduce costs, increase efficiency and to acquire
access to more appropriate equipment and services.

3.34 Effective management of urban environmental services is a pre-condition for improving
urban environmental quality. Although a comprehensive approach to urban environmental manage-
ment is required for maximum effectiveness and protection, each sectoral agency will still need to
carry out its own planning, management, and operations.

3.35 Urban water supply and sanitation. The provision of clean water and sanitation is one
of the most critical needs confronting developing country cities. Water supply management requires
effective pollution control systems (for both surface and ground water supplies); pricing strategies
that encourage both household and industrial conservation; and, where appropriate, targeted
subsidies, including cross-subsidies to provide expanded coverage to low-income populations.
Above all, efficient, flexible approaches are needed. For example, demand-based sanitation planning
recognizes that some parts of the city will be serviced by conventional sewerage (with an average
household investment ranging from $300-$ 1,000), while other parts will be serviced by lower cost
systems. Potential alternatives to conventional sewers include pour-flush latrines (typically about
$100-$200 per household); simplified or small-bore sewers (about 30 percent less than conventional
sewerage); and the condominial system, as in the example of northeast Brazil. A key focus in efforts
to provide water and sanitation services, therefore, should be on community ability and willingness-
to-pay for specific types and levels of service.

3.36 Storm water drainage. Storm water drainage should be an integral component of any
wastewater disposal or pollution control system. For low-income areas, low-cost participatory
approaches often are the most appropriate. For maximum cost-effectiveness and efficiency, the most
appropriate institutional arrangement involves NGO or community self-help efforts with govern-
ment assistance in the form of technical supervision or assistance. Due care is required to ensure that
local drains tie into the city-wide drainage systems. In Surabaya, Indonesia, for example, local
communities recently insisted that, before they make improvements to tertiary drains, secondary and
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major drainage systems must be upgraded. They understand an important priority: in several flood-
prone areas near the outskirts of the city, so-called drainage channels are in fact irrigation canals
originally designed to bring water in, and not out. Until major investments are made to deepen and
widen the drains, the problem will persist (World Bank 1993). Such drainage improvements need to
be coordinated with road construction and land use planning to prevent new developments from
blocking off natural drainage patterns. Also, in all cities, drainage services need to be coordinated
with the municipal solid waste management system to ensure that uncollected waste will not end up
in open drains and cause flooding and health problems.

3.37 Municipal solid waste management. Municipal solid waste management in most cities
needs urgent attention. Future improvements should incorporate acomprehensive policy framework
and strategic solid waste management plan that take into account all physical, technical, legal,
institutional, financial, environmental, and socio-cultural aspects of solid waste managemenL In
most cities, institutional strengthening and sound management practices are needed to achieve
expanded coverage for low-income groups, efficient service provision, and environmentally sound
disposal operations. In large metropolitan areas collection will best be decentralized to the municipal
level orlower. Disposal responsibilities, however, should probably be centralized at the metropolitan
level (sometimes covering several municipal jurisdictions). To provide more efficient services, the
potential role of the private sector (both formal and informal) should be explored and exploited
further. In addition, more attention needs to be directed to financing capital investments and to
covering recurrent costs of the solid waste service. Municipalities should attempt to recover the
maximum amount of collection costs through user charges. Recurrent disposal costs may be
recovered collectively through local taxes and intergovernmental transfers. To raise the quality of
solid waste services, however, most investments will need to be accompanied by broader improve-
ments in municipal finance, accounting, and budgetary control (Bartone, Bernstein and Wright
1990).

3.38 Urban transport management. Urban authorities have an important role to play in
managing urban transport systems and therefore emissions from motor vehicles, road congestion,
and road accidents. Local governments often make decisions about public transport options and
transport modes (choosing the right blend of private- and public-transport services and the mixture
of vehicles powered by alternative fuels, electric trolleys, subways, bicycles, and so forth). Road
construction and maintenance, traffic management, vehicle inspection, road or vehicle use restric-
tions, and congestion pricing are also handled by local governments in whole or in part. Apart from
improving operational efficiency, urban transport authorities can promote efficient urban land use
by providing public transport to service high density areas. A transport-efficient land use pattern may
include high-density, mixed-use development in central urban areas with several outlying high-
density areas-all of which can be linked by an extensive public transport system. This approach has
been adopted in Curitiba, Brazil where careful integrated transport and land use planning helped
shape the city into a pleasant, low-congestion place to live and work (see Box 3.3). More often than
not, cities must develop approaches together with the national authorities that normally determine
fuel options (such as lead-free gas) or mandatory vehicle emission control technologies, as in Mexico
City (see Case Study 6 in the Annex).

3.39 Urban land management. Effective urban land management is crucial for mitigating
the impacts of urbanization on environmentally fragile land and other resources. Land management
can also help reduce the vulnerability of low-income groups to both natural and man-made hazards
and can play a role in mitigating transport-related air pollution. For rapidly expanding cities, a key
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Box 3.3. Integrated planning and environmental improvements in Curitiba, Brazil

By the late 1960s, Curitiba, with a metropolitan population of 800,000 people (now over 2.2 million), was
becoming another automobile-dominated city plagued by traffic congestion, urban sprawl, and inadequate public
transportation. The municipal government initiated a series of integrated measures to encourage higher densities
around major public transportation routes, reduce dependency on the private automobile, and make the city more
accessible to pedestrians and cyclists. These measures have been sustained and improved upon for over twenty
years and have produced impressive results:

Measures Effects

Integration of transport and land use policies: Curitiba has one of the lowest rates of ambient air
Land use legislation enforces higherdensities around pollution in Brazil; fuel consumption has been re-
major transport corridors and roads are geared to ducedby25 percent, with gasoline usepervehicle 30
land use in each area. percent less than in other Brazilian cities.

Public transport: Main roads have an express bus The bus system serves 1.3 million passengers daily,
lane;different lines are integrated forrapid transfers; or 75 percent of all commuters; people spend about
the system is faster and cheaper than those in other 10 percent of their income on transport, one of the
Brazilian cities. lowest rates in Brazil.

Provisions for pedestrians and cyclists: A network Once-declining shopping districts are now lively
of bike paths links city neighborhoods and parks; and profitable; there is little traffic congestion al-
pedestrians have priority in downtown areas with thoughCuritibahasover500,000cars(secondhigh-
streets closed off to form pedestrian malls. est amount per capita in Brazil).

Preservation policies: New development is con- Historic buildings are preserved and degraded land
centrated in existing urban space; old structures are is reclaimed for such uses as anoperaandabotanical
renovated for new uses. garden; green space per capita has expanded from

0.5 to 50 m3.

Traffic control: Some streets are closed to autos; in Curitiba's rate of accidents per vehicle is now the
others, speed limits and trees slow car traffic. lowest in Brazil.

Source: Rabinovitch w. Leitmann (1993); Lowe (1992)

challenge is to reach a proper balance between urban development and environmental protection.
This will require a two-part urban land management strategy designed to enable land markets to
function and to protect priority land and cultural resources. Part one involves providing infrastructure
so as to reduce risks to developers and to encourage high density development where desirable. Part
two involves formulating regulations that are appropriate to local conditions, establishing flexible
development standards, and minimizing administrative requirements.

3.40 Measures to protect priority resources include:

* Restricting development in specific areas through special controls, develop-
ment standards, or taxes-coupled with effective enforcement, and when
necessary, provision of alternative locations.

* Allowing or encouraging appropriate use of sensitive land or cultural property
accompanied by the necessary impact mitigation measures and management
controls.
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* Encouraging preservation through tax incentives.

* Improving city-wide environmental management to limit adverse externalities.

3.41 Management tools for carrying out these strategies include locally appropriate property
tax systems; land use planning and controls; land registration and information systems; and land
acquisition. Once these tools are in place, consideration can be given to regularizing land tenure and
providing infrastructure and housing improvements. In Curitiba, for example, the coordination of
land use controls and transport investments has reduced the negative environmental effects of an
automobile-intensive transport system. In Benin, where the capital coastal city of Cotonou is subject
to serious flooding because of its location and because of the neglect of road and drain maintenance,
the government is investing in extensive citywide improvements to infrastructure, urban services,
and municipal finance. No single instrument will be effective in achieving all of the city's land
management objectives. Urban land managers will need to select the most appropriate instrument
or mix of instruments to meet the particular needs and responsibilities of the various public and
private actors in the land market.

3.42 Other urban functions. Health care and education are two environmentally important
activities often managed at the state, metropolitan, or municipal level. The decentralization of health
services to local communities can promote greater community involvement, contain costs, and
reduce duplication of services. And decentralization can facilitate a more rational and unified health
service on the basis of geographic and administrative areas (such as by district) and encourage
increased community financing and control over primary health care facilities and staff (Vaughn
1990). On the education front, if cities are responsible for their school districts, they can also
introduce urban environmental issues into their curricula.

Establishing public-private partnerships

3.43 Several benefits can arise out of effective partnerships between the public and the
private sector. Private companies, informal sector enterprises, CBOs, and NGOs can provide urban
environmental services, mobilize financing (or voluntary labor), introduce technological innovation
and adaption, and develop urban land. Public agencies can facilitate this by ensuring a supportive
legal and institutional setting for private sector involvement. This can mean setting prices at their
true economic costs and ensuring that risk is shared equitably among actors involved in service
delivery and other activities. The private sector in turn must accept the basic premise that improving
environmental quality is good for business-the environmental sector is a "growth" industry and
pollution control and clean-up present potential new market niches for private industry.

3.44 Based on various studies, the immediate result of pollution control legislation is new
investments in clean technologies and the corresponding creation of new jobs. In the United States,
for example, Dupont forecasts annual revenues of $1 billion by the year 2000 from its safety and
environmental resources division set up to help industrial customers clean up toxic wastes. Further,
the modernization of basic environmental infrastructure (for example, water and wastewater
treatment plants and waste disposal facilities) creates a variety of highly skilled jobs. Clean-up and
conservation activities are highly labor-intensive and therefore an important source of job creation.
By contrast, failure to take environmental considerations into account can actually have a devastat-
ing impact on employment. For example, several North American chemical plants have faced the
threat of closure because they have polluted local water supplies (Megalli 1991).
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3.45 Delivery of environmental services. Where market and regulatory conditions are
favorable, public/private partnerships can provide another avenue for environmental capacity
building. In the case of municipal solid waste management, private companies often can operate
more efficiently than the public sector, as long as there are exclusive service districts and competitive
bidding. To maximize the effectiveness and efficiency of private sector services, however, it also will
be necessary to strengthen local public capacity in the areas of contract preparation and supervision.
To promote public-private partnerships in urban environmental services, developing countries
should establish enabling legislation and have well-functioning markets and a clear understanding
of what populations are willing and able to pay for improved services. Public-private partnerships
can be between a municipality, an NGO, and the community; or between the city and the informal
sector.

3.46 In many instances, the private sector is better suited than the government to deliver
public services where competition and accountability to regulators are present. In many developing
countries, for example, the private sector handles solid waste collection and disposal operations; the
local government's role is to create competitive conditions, write performance-based specifications
and contracts, monitor and regulate contracts, and protect public interests. In Latin America, studies
of private sector provision of municipal solid waste services in Buenos Aires, Caracas, Santiago, and
Sao Paulo confirm that, where firms have exclusive rights to service-specific areas and where
contracts are awarded by competitive bidding, private firms can deliver services, contain costs, and
maintain high quality service (Bartone et al. 1991). Regulatory systems, therefore, should enable
private companies to supply urban services as long as the local government can develop adequate
performance specifications, ensure competitive bidding, tie payment to performance, and oversee
contract performance (Cointreau-Levine 1994).

3.47 A second form of partnership is between a municipal government and an NGO that
arranges private sector service delivery. In Dakar, Senegal, the creation of a not-for-profit contract
management organization known as Agence d' Execution des Travaux d' Interet Publique (AGETIP)
allowed the public sector to manage the contracting of private services to undertake urban
infrastructure and works on behalf of local communities. The efficiency of service delivery and the
living conditions of the poor were improved. This approach is now being replicated in Burkina Faso,
Mali, and Niger (see Box 3.4). A variation of this approach is for the NGO to provide environmental
services directly to the community. In the case of the Orangi Pilot Project, an NGO has succeeded
in providing latrines and sewerage to thousands of households in Karachi's largest slum.

3.48 The role of the informal sector in service provision can be equally significant. For
example, local waste authorities may be able to legitimize and integrate the informal sector into the
formal solid waste management system. An informal sector enterprise can be contracted to work on
collection, resource recovery, and recycling. Experience in Cairo and Ciudad Juarez (Mexico)
illustrate how informal groups have been successfully converted into recycling cooperatives and
granted concessions for collection and recycling (see Box 3.5).

3.49 Technological innovation and adaption. Partnerships between governments and
businesses can stimulate the development and adoption of affordable and environmentally sound
technologies. Forexample, private enterprises and research institutes can develop clean technologies
for energy production and manufacturing, promote new approaches to solving inner city transport
problems to improve the productivity and quality of life of cities, and develop new resource
conservation technologies for industry. The government can encourage technology transfer by
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Box 3.4. Private sector service delivery

The Agence d'Execution des Travaux d'Interet Publique (AGETIP) is a private, not-for-profit legal
enterprise that contracts with Senegal's central govermment to execute urban infrastructure works and urban
service projects (similaragenciesoperate in Niger, Benin, BurkinaFaso, Mali, and Mauritaniaand othersarebeing
formed in the Gambia, Chad, Madagascar, and Togo). The arrangement is stipulated in several documents
including amanual defiing the duties and responsibilities of the two parties. Municipal and central governments
sign specific delegated contract management agreements with AGETIP each time they submit a sub-project for
execution. AGETIP hires consultants to prepare designs and bidding documents and to supervise works; issues
calls for bids, evaluates and adjudicates the bids, and signs the contracts; and evaluates progress, pays the
contractors, and represents the owner at the final hand-over of the works. As of January 1993, Senegal's AGETIP
had implemented 330 projects for a total amount of $55 million. These projects are located in seventy eight
municipalities and have created 50,600 temporary jobs and 1,500 permanent jobs. Over half of the projects
executed have dealt with the environment (drainage, garbage collection, canal clearing, sidewalk improvements,
and road maintenance). The AGETIP model creates jobs for low-income groups through its labor-intensive
methods. The "contracting-out" approach creates demand for the services of local contracting and consulting
industries, thus stimulating their development and increasing spending in local economies. Its open competitive
bidding process that eliminates wasteful and inefficient operators, an effective management information system,
and a sense of accountability thatallows for timely decisionmaking-all of which inspireother agencies to improve
their own performance.

Source: Pean (1993)

cultivating contacts with international firms, by providing incentives for private sector participation
(for example, research grants), by establishing research and development organizations to pursue
promising new technologies, and by structuring tax laws to reward the retrofitting of older industrial
stock (Kaji 1992). Take, for example, the introduction of unleaded fuel in Thailand: citizens
concerned about the increasing health hazards of air pollution in Bangkok formed an action group,
risk assessment studies documented the problem, the national government accelerated the phase-out
of leaded fuel through policy measures, and private sector petroleum companies quickly complied
with government directives to bring cleaner fuels to the public (U.S. Agency for International
Development 1992).

3.50 Land development. Public-private partnerships in land development can achieve
environmental objectives and increase the supply of land for low-income housing. For example,
under a land readjustment scheme, a public authority assembles privately owned land for conversion
from rural to urban use, installs all public services, and finances the cost of the operation from the
increase in land value resulting from the new infrastructure. By consolidating small property holdings
and improving access and infrastructure, land readjustment can help ease development pressure on
sensitive land that is environmentally unsuitable for urban development. Land readjustment also
increases the efficiency of existing urban services and reduces costs for infrastructure provision. Such
an approach has been effective in Indonesia, Korea, and Nepal. To protect sensitive lands, it also may
be possible for the government to grant concession contracts to the private sector. For example, as
part of the Guarapiranga Reservoir water catchment project being implemented in Sao Paulo (see
Case Study 5 in the Annex), water quality will be protected by providing sewerage to the majority
of illegal settlements and by creating buffer zones around sensitive parts of the reservoir to restrict
further settlements. The government will also provide concession contracts to the private sector to
manage the zones as public recreation areas. Similarly, public-private partnerships can be used to
manage and protect cultural property, as is the case with the Historic Area Development Corporation
proposed for Cairo (Serageldin 1992).
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Box 3.5. Resource recovery by the informal sector

Cairo: In Cairo, an informal sector group of garbage collectors, known as Zabbaleen, and local contractors, known
as Wahis, was transformed into the private Environmental Protection Company (EPC). EPC has the contract for
waste collection in several parts of the city. Although the responsibilities for solid waste management have long
been shared by the municipal sanitation service and the Zabbaleen, the formation of the EPC established the Wahis
and Zabbaleen as key participants in the local governor's program to upgrade solid waste management in Cairo.
The Wahis administer the system, market the company's services, collecthousehold charges, and supervise service
deliveries. The Zabbaleen collect and transport the waste, supplying their labor in exchange rights to recycle the
waste. After establishing the EPC, the Wahis increased their earnings and the Zabbaleen earned additional income
and were able to reduce collection time by 30-50 percent. The Cairo Governorate is seeking to extend the EPC
service to other areas of the city.

CuidadJuarez: In the northern partof Mexico, the establishment of a small-scale waste recovery cooperative has
improved conditions for waste recovery workers living by the tip site of Ciudad Juarez. Since 1975, the
Cooperative Society for Material Recoverers forJuarez City (SOCOSEMA) has operateda waste recovery system
sanctionedby the local authorities. SOCOSEMA's concession contract allows the cooperative to recover and seU
collectively all types of industrial, commercial, and domestic refuse that can be found at the tip site as well as to
import recyclable materials from the United States. SOCOSEMA pays a monthly sum of 75,000 pesos to the
Municipal Treasury as a concession tax. After forning SOCOSEMA, the degree of actual resource recovery is
similar to that of any other type of recycling facility. For workers, the impacts are nolable. The system provides
arelatively adequate level of income, a stable working environmeiit, medical and educational benefits, and a strong
sense of unity among workers.

Sources: Cairo: EnvironmenLal Quality International (1988): Juarez: Dagh-Watson (1987)

Choosing Appropriate Policy Instruments

3.51 Environmental authorities will need to select the most appropriate policy instrument or
group of instruments to meet the particular needs, priorities, and special characteristics of each
problem and locality. Instruments can include regulations, such economic tools as taxes or user fees,
property rights, and land management instruments. Other instruments include tools to promote
information and education. To select the most appropriate tools, and time(s) to intervene, the
following factors should be considered:

* The desire for economic efficiency.
* The speed with which the environmental goals need to be attained (which

determines the stringency of the reforms).
* Compatibility with existing administrative, political, and judicial frameworks,

and with economic conditions, and the tax structure.
* The political acceptability of policy instrument.
* The complexity of application (for example, the method of computing charges).
* The ease of monitoring and enforcement.
* The policy measure's consistency with the overall environmental strategy.

Regulatory instruments

3.52 Strong regulatory policies are needed to mitigate or prevent serious degradation of
water, air, and land resources. To be effective these policies must stress the development of
appropriate standards and effective monitoring and enforcement systems. Such a framework could,
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for example, include the command-and-control approach to environmental management. This
approach involves direct regulation, along with monitoring and enforcement systems; it relies
primarily on the application of such regulatory instruments as discharge standards, permits and
licenses, land and water use controls, and public health codes. Although this approach has been
criticized for being economically inefficient and costly to enforce, command and control strategies
afford a reasonable degree of predictability about how much pollution levels will be reduced and,
when properly implemented and enforced, have gone a long way toward meeting environmental
goals. Locally appropriate land use regulations are also needed to manage urban growth so as to
minimize or avoid adverse environmental effects.

3.53 While strategic deregulation is sought in some areas (for example, relaxing land
development standards so as to increase the supply of affordable land in environmentally sound
locations), stricter regulation and enforcement are required in other areas (such as in controlling
industrial emissions). In most countries, however, sustained regulatory actions are needed to meet
long-term objectives. This will require the introduction of phased standards in line with financial
capacity. Further, environmental legislation may need to be updated to incorporate new scientific
knowledge, to phase in environmental regulations and standards in accordance with investment and
enforcement capacity, and to establish new consultative mechanisms between different levels of
government, business, and the public.

Economic instruments

3.54 When implemented well, economic (or market-based) instruments can be powerful
tools for modifying the behavior of public and private polluters and resource users. They include user
charges, resource pricing, pollution taxes, congestion charges, investment financing, construction
grants, tax credits, and subsidies. Although some of these economic instruments involve the
application of direct costs to the polluter (for example, charges based on the volume and toxicity of
discharges, pay-per-bag systems for solid waste disposal, and permit fees for air emissions where the
fee varies with the volume emitted), others will involve indirect costs, such as pollution taxes on
inputs. Pricing industrial water use at its true marginal social and economic cost (of production,
consumption, and treatment) can encourage companies to treat and conserve water. In Thailand, for
example, many hotels along the country's eastern seaboard are treating and recycling their water for
landscape irrigation because the cost of fresh water now exceeds the cost of treatment (Foster 1992).

3.55 Such incentive-based economic instruments as pollution charges, tax incentives, and
targeted subsidies have been used in several countries to control water and air pollution. To various
degrees, economic instruments incorporate the "polluter pays principle." When government forces
prevail (rather than market forces), the polluter typically bears the cost of mitigation or prevention
measures. The polluter's burden is determined by public authorities, based on what they feel is
required to ensure environmental sustainability. In France, for example, effluent charges are levied
on all public and private actors that pollute fresh or sea water. The resulting revenues are used to
support water pollution control activities. Differential taxation or pricing can achieve similar effects.
As another example, a special tax on leaded fuel can encourage the use of non-leaded fuel in
automobiles while raising revenues for environmental management. In Thailand, pricing unleaded
gasoline below the price of leaded gasoline prompted a switch to unleaded gasoline in less than five
months.
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3.56 Although economic incentives can reduce excessive reliance on regulation and invest-
ment programs to control pollution, they normally are not used alone to control pollution. In practice,
they supplement direct environmental regulations and help raise revenues for financing pollution
control activities or other environmental measures. Such incentives also encourage better enforce-
ment and stimulate technical innovation. With water effluent control systems, for example, effluent
fees and taxes have not eliminated the need to regulate discharges through permits (Bernstein 1991).

Property rghts

3.57 The definition of property rights can be a powerful instrument for the environmental
management of air, land, and water resources. Defining them can mean clarifying water rights to
promote water conservation, allocating discharge or emissions rights to control pollution, and
providing secure land tenure to encourage investment in housing and infrastructure improvements.
The clear legal definition of water use rights has allowed the development of water markets in Chile.
By contrast, uncertainty about water rights in Turkey caused the supreme court to strike down efforts
by the city of Izmir to charge ground water extraction fees to private well owners.

3.58 Effective land tenure reforms can improve the efficiency of urban land development,
encourage sound construction, and prevent disasters. The government can establish a system for
clarifying land ownership and boundaries and can provide secure tenure to land occupants in illegal
settlements, including those in hazard-prone areas. This will enable landowners to gain access to
formal credit they need for investing in housing construction or improvements that will withstand
certain hazards. Obtaining clear land tenure also may encourage households to demand rights to
facilities and services that can improve health conditions in vulnerable areas. In Solo, Indonesia, for
example, the opportunity to own land helped motivate slum dwellers to upgrade their plots and
neighborhoods, resulting in major improvements to water supply, drainage, sanitation, and solid
waste management (U.S. Agency for International Development 1992). Establishing such a system,
however, normally requires the political will to institute land reforms at the national level. It also
requires a review by experts of existing laws, the integration of customary systems of land tenure with
modern land titling systems, and the design of simple and efficient titling and registration procedures.
The provision of land tenure also may require incentives to encourage low-income landowners to
register their properties and disincentives to ensure that the provision of tenure does not encourage
further land invasions.

Land management instruments

3.59 Used judiciously, a range of land management instruments can help urban managers
meet environmental objectives. These instruments include fee simple land acquisition (purchase of
full title to land and all rights associated with that land) and expropriation (government acquisition
of private land for public purposes upon just compensation), as well as less-than-fee acquisition tools
such as easements, land exchanges, and the purchase of development rights. Other instruments may
include donations and bargain sales, exaction (dedication), and land readjustment and guided land
development. In Thailand, for example, some cities (including Udorn Thani, Kamphaeng Phet,
Phayao, Songkhla, and Khon Kaen) have built new parks and recreation facilities using land and
money donated by private individuals and companies. In Tunisia, much of the inner city land in Tunis
comprising the medina, or old city, has been deeded to the religious authorities by private citizens.
In land readjustment, a public authority converts rural or peri-urban land and extends public services
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to the area. These improvements are financed by the increase in land value resulting from the new
infrastructure. Land adjustment has been effective in Germany, Japan, Korea, and Taiwan and has
been adopted in Indonesia and Nepal (Bernstein 1993; MacAuslan and Farvacque 1992).

Information and education

3.60 Information and education are crucial for mobilizing participation in environmental
activities and for expanding knowledge about environmental and health conditions and about the
effects of various types of development on fragile or hazard-prone land. Tools to promote
information and education include geographic information systems (GIS), land information systems,
various types of assessments (for example, risk assessments, environmental impact assessments, and
land market assessments), public information programs, private sector promotion, and research and
monitoring.

3.61 Geographic information systems. GIS can be used by planners at several levels as a tool
for assessing the impact of natural events on existing and proposed development activities
(Organization of American States 1990). At the national level, GIS can be used to categorize land
by the extent of risk to natural hazards, allowing an estimation of whether and to what extent natural
phenomena pose a significant danger. At the regional level, GIS can be applied to more detailed
studies to identify development potential and hazard-related constraints of selected areas. At the local
level, planners can use GIS to formulate projects at the pre-feasibility and feasibility levels to locate
such essential facilities as ports and airports, hospitals, health centers, police stations, fire stations,
schools, energy infrastructure, emergency management facilities, and telecommunications. Hazard-
free areas suitable for urban expansion or resettlement can also be identified. In Colombia, the Puerto
Bogota Department of Cundinamarca used a GIS to identify hazard-free urban areas suitable for the
relocation of thirty-four families living under high landslide lisk. GIS is also an important tool for
the operational management of many important environmental services such as water distribution
and sewer pipe networks.

3.62 Land information systems. A properly functioning parcel-based land information
system can provide many benefits to local governments and private landowners. For local govern-
ments, such a system facilitates urban planning, land administration, land management, infrastruc-
ture provision, property taxation, and environmental assessment. For individuals and private
enterprises, a parcel-based system facilitates real estate transactions in the following ways:

* It lowers transfer costs and eliminates delays when boundaries and ownership
must be established prior to a transfer.

* It reduces litigation and associated costs.

* It improves accessibility of land information and thus allows a geographically
larger and more competitive land market.

* It increases the availability of loan financing for all types of development or
improvements (by providing credit institutions with reliable records of the
extent and security of ownership).
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3.63 Environmental impact assessments. An environmental impact assessment (EIA) is an
informational tool for analyzing the potential environmental impacts of a proposed project and its
alternatives prior to implementation. The EIA ensures that the proposed project or action is
environmentally sound and that any environmental consequences can be recognized early and taken
into account during the project or program design. ElAs normally cover baseline environmental
conditions; potential environmental impacts (both direct and indirect); comparison of the environ-
mental impacts of alternative investments, sites, technologies, and designs; preventive, mitigatory,
and compensatory measures; environmental management and training requirements; and provisions
for incorporating input from the general public as well as for monitoring project impacts.

Closing the knowledge gap

3.64 Information also lays the groundwork for pulling in the broad cast of actors whose
participation is needed for an urban environmental strategy to succeed. Closing the gap in knowledge
about the urban environment can help spur action where it is needed most-at the community,
industry, and local government levels. Although information requirements will vary according to
city-specific problems and will depend on local capacity to generate data and analysis, the following
types of information should be available:

' Characteristics of media-specific environmental problems. An assessment of
the condition of environmental media (air, surface water, ground water, and
land) is needed to determine the costs of interventions and appropriate manage-
ment activities.

* Dynamics of environmental degradation. Knowing the nature, extent, impacts,
and processes of environmental degradation as well as the relationship between
environmental quality and development are essential preconditions to obtaining
the political consensus needed to launch an urban environmental plan. These
dynamics involve how environmental quality changes over time, the impact of
environmental factors on development, the consequences of specific types of
development on the environment, and the relationship of special groups (espe-
cially women, children, the elderly, and the disabled) to environmental prob-
lems.

* Magnitude and distribution of impacts. To set priorities for action, it is essential
to know how various types of environmental degradation affect human mortal-
ity and morbidity, economic productivity, and ecosystem stability. Equally
important are the monetary and other costs of degradation and the costs and
benefits of different solutions.

3.65 To obtain environmental information, both public and private actors should strengthen
their ability to routinely collect, assess, use, and disseminate environmental data. This will require
an effective urban environmental monitoring program. In developing such a program, authorities
should identify a limited set of environmental and performance indicators and then put in place the
technical capacity to carry out accurate measurements and analyses on a regular basis. As capacity
permits, more refined indicators can be added. The authority responsible for overseeing the
monitoring program must specify sampling procedures, properly calibrate and maintain equipment,
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and ensure quality control of laboratory analyses. A unified system of monitoring and standardized
analytical procedures will make it possible to assess the quality of the urban environment and judge
the effectiveness of interventions over space and time.

3.66 Research and analysis alone will not close the knowledge gap-professional education
and information exchange are essential for effective environmental management. Developing
countries should incorporate curricula on the scientific, technical, and managerial aspects of urban
waste management and pollution control into formal education programs. For example, environmen-
tal engineering programs should focus on conventional as well as non-conventional water supply and
sewerage technology and solid waste management. Environmental education should be an integral
component of any public or private waste management or pollution control initiative. Policymakers
at all levels of government must be informed about the implications of their decisions, actions, or
inaction in regards to critical waste and pollution-related issues. Engineers working for private
industry also should be informed about new resource-efficient and environmental protection
technologies. Public information campaigns should be directed at schools, communities, user groups
(such as water users in a particular area), and industry groups.

Mutually supportve packages

3.67 Specific instruments alone will provide only short-term solutions to environmental
problems. To have a lasting impact these tools need to be used in combination with other
complementary policies. In Tianjin, China, for example, the municipal government has mobilized
many actors and used many instruments to push through a broad range of innovative environmental
management activities. These include industrial zoning regulations, a discharge fee, and a pollution
control fund that levies polluting enterprises. The resulting revenues go into the fund, which extends
concessional loans to enterprises to finance pollution control investments. Using land management
instruments, the city has relocated houses and industrial facilities to develop land more in line with
locational values and environmental considerations.

3.68 Comprehensive environmental management strategies such as Tianjin's take many
years to install. The best way to launch such an effort is to start with cost-effective measures to tackle
urgent problems in the context of a broad set of long-term goals. The city of Sao Paulo, for example,
decided to first tackle water quality deterioration in the Guarapiranga reservoir as the initial step in
its overall environmental action plan for the Guarapiranga Basin. Instruments to deal with immediate
problems include land use rationalization and control, slum improvements and housing relocation,
integrated provision of basic services in presently unserved areas, and the development of recre-
ational parks to protect critical and damaged areas (see Case Study 5 in the Annex).

3.69 To succeed, mutually supportive packages should be designed to reduced several basic
constraints to sound environmental management. Broadly, the constraints can be removed by
mobilizing public support and participation, by raising awareness, by building constituencies that
include the urban poor as well as powerful elites, and by promoting the participation of NGOs and
representatives from the informal sector.



IV. FORMULATING AN URBAN ENVIRONMENTAL MANAGEMENT STRATEGY

4.1 With myriad urban problems and many tools for dealing with them, each city will need
a process for determining the most appropriate mix of actions and investments that respond to its
environmental priorities. When confronting environmental problems, cities exhibit different degrees
of awareness, political commitment, and capacity to mobilize resources. The strategic approach to
urban environmental planning and management suggested here is based on enabling participation
and building commitment. It has been tested in industrialized and developing-country cities and is
a viable approach for cities working toward setting up local versions of the urban component of
Agenda 21. The approach can involve several activities, each of which should emphasize strength-
ening local capacity:

* informed consultation in which rapid assessments are conducted, environmen-
tal issues are clarified, key actors are drawn in, political commitment is achieved,
and priorities are set through an informed consultative process;

* the formulation of an integrated urban environmental management strategy
that embodies long-term goals and phased targets for meeting the goals; and
agreement on issues-oriented strategies (that cut across the concerns of various
actors) and actor-specific action plans (that cut across various issues) for
achieving the targets, including the identification of least-cost project options,
policy reforms, and institutional actions; and

J foUow-up and consolidation in which agreed programs and projects are
initiated, policy reforms and institutional arrangements are solidified, the
overall process is made routine, and monitoring and evaluation procedures are
put in place.

Urban Environmental Planning and Management

4.2 Urban environmental planning and management aims to identify urban environmental
issues (ideally before they turn into costly emergencies), to agree on strategies and actions to resolve
these issues among all those whose cooperation is required, and to implement these strategies through
coordinated public and private actions. Overtime the process should improve health and productivity
in cities, reduce environmental hazards, and protect natural resources so as to sustain economic and
social development.

4.3 Although urban environmental planning and management will differ from city to city,
all urban areas can benefit by including eight basic elements in the process they adopt. These
elements, also illustrated in Figure 4.1, are as follows:

* clarifying environmental issues to be addressed;
* involving those whose cooperation is required;
* setting priorities;
* negotiating issue-specific environmental management strategies;
* formulating an urban-wide environmental management strategy;
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* agreeing on environmental action plans;
* initiating priority programs and projects;
* monitoring and evaluating progress and making periodic adjustments; and
* strengthening environmental planning and management capacity.

4.4 This approach, which has evolved from the experiences of many cities in both
industrialized and developing countries, is being applied through such collaborative programs as the
Urban Management Programme (SCP), the Metropolitan Environmental Improvement Program,
and the Sustainable Cities Programme. These efforts, which center around helping cities initiate
environmental management strategies, are described in detail later in this chapter (Box 4.6). Case
studies of some individual city examples are described in the annexes.

4.5 The element that carries throughout is the need to strengthen environmental planning
and management. Such institutional capacities as effective organizational arrangements, clear rules
and procedures, trained professional and support staff, adequate facilities and equipment, and
sufficient resources to cover recurring costs are critical prerequisites for successful environmental
planning and management. Ideally these capacities should be "system-wide"-public and private
sector actors should pool their skills to make the environmental management process. The efforts of
all the actors should be bolstered by sound environmental analysis, which forms the basis for ranking
problems and setting priority actions.

Figure 4.1. Sustainable Cities Programme environmental planning and management process
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4.6 Analysis and process go hand-in-hand in designing and implementing an environmental
planning and management strategy. Many of the decisions made in early consultations, in setting
priorities, and in project selection are based on good analysis. While the focus in this chapter is on
process-the basic steps needed to carry out environmental management plans-analysis should not
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be given short shrift. Indeed, it is needed at most of the steps along the way, beginning with the initial
rapid appraisal of a city's environment (based on existing data). The rapid appraisal should be
conducted within an overall analytical framework. This framework guides early discussions and
influences how environmental problems are ranked and how local priorities are set.

4.7 A balance must be struck between the findings of sound analytical studies (for example,
cost-benefit analysis and risk assessment) and the concerns of various constituencies demanding
actions that may not necessarily reflect the findings and recommendations of expert studies. And it
should incorporate an integrated approach (that is, cross-media and cross-sectoral) to focus on
analyzing and solving environmental problems while recognizing the need to designate specific
agencies to be responsible for carrying out sector-specific improvements in urban service delivery
and pollution control.

4.8 Getting the substance right. Getting the substance right means honing the analysis to
answer urgent questions about priorities. It also means successfully translating analytical material
and conveying it in a clear, compelling way to all the actors involved. Two good examples of where
the substance was captured well are the Delaware Estuary and the Metropolitan Environmental
Improvement Program projects (Case Study 4 in the Annex and Box 4.6, respectively). In the
Delaware example, a Technical Advisory Committee monitored all results of a major research study
and advised other committees on technical matters, including the Water Users Advisory Committee.
Serving as a technical check on the planning process, the Technology Advisory Committee helped
set water use and quality objectives. Involving all the actors in setting these objectives helped
elucidate the cause/effect mechanisms relating waste load discharges to water quality and quantify-
ing the costs and benefits associated with different control strategies. Much effort went into
disseminating the results of the committee' s research to other participants. Under the Metropolitan
Environmental Improvement Program, work is under way in Bombay, Beijing, Colombo, Jakarta,
and Manila to strengthen the capacity of pollution control and environmental protection agencies,
especially in working with powerful economic planning and sectoral agencies at the local and
national levels. This requires a thorough review of their efficiency and utility.

4.9 Setting prioities. Establishing priorities for action on the many environmental issues
that may arise and the range of possible responses is not a simple task. The concerned or affected
parties sometimes have conflicting agendas; human and financial resources may be scarce; objective
measurement and analysis are difficult; and several diverse objectives must often be pursued
simultaneously.

4.10 The way forward is provided through consultation-once local environmental issues
have been identified and key stakeholders agree to participate, then it is possible to make an initial
ranking of the top priority issues. Issues are ranked according to the impacts associated with each
environmental problem and the local capacity to respond. Priority problems can then be selected on
the basis of criteria such as:

* the magnitude of health impacts associated with the problem;
* the size of urban productivity losses caused by the problem;
* the relative impact of the problem borne by the urban poor;
* the degree to which the problem results in or is caused by unsustainable

consumption of resources; and
* whether or not the problem leads to an irreversible outcome.
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4.11 Although there is normally insufficient information to attempt rigorous analysis at this
early stage, a conceptual cost-benefit framework is still useful for orienting the discussion. Current
and projected trends in investment capacity can be compared with estimates of the damage that will
occur without environmental improvements and the costs of cleaning up that damage.

4.12 As part of the consultative process, and with the support of technical specialists, the
issues and possible responses can be tackled by local stakeholders. Priorities should be established
systematically, starting with specific issues to be addressed, and identifying technical and operational
responses, associated institutional requirements, and needed political support. The process should
build awareness and a sense of ownership among stakeholders, and if successful, will lead to a
consensus and political decision to proceed with the next steps. For example, participating in the
Sustainable Cities Programme, the Tanzanian national government, municipal officials and private
sector actors completed a five-day consultation during which they laid the groundwork for a city-wide
environmental management strategy (see Case Study I in the Annex). To ensure continuity and
prompt follow-up, a useful tactic is to tie the rapid assessment and consultation process directly to
ongoing national- and externally-supported project identification or preparation efforts, as was the
case in Durango, Mexico (Moguel and Velazquez 1992). Subsequent planning phases can then be
included in formal project preparation activities and fed directly into investment decisions.

Ownership through consultation

4.13 The most effective way to build political commitment is to convince the actors that their
involvement in the environmental planning process will pay off. They are more likely to feel a sense
of ownership of the reforms if they are consulted at every important milestone. In conducting a rapid
assessment for the metropolitan area of Sao Paulo, for example, local consultants prepared a profile
and interviewed city, community, and business leaders to get their feedback. At a town meeting that
included all the major actors involved, it was decided that cleaning up and protecting the city's
Guarapiranga watershed was the most urgent priority (see Case Study 5 in the Annex).

A flexible approach

4.14 For any particular city, the starting point for environmental planning and management
will depend on the general level of awareness about environmental problems, the degree of political
will that exists to tackle priority issues, and the resources that can be mobilized to deal with priority
problems. For example, Dar es Salaam and the secondary cities in Cote d'Ivoire described in the
annex have limited resources and an emerging awareness and political commitment. In these cities
the entry point was to carry out initial rapid appraisals and consultations with all interested actors
in order to agree on priorities and build sufficient political commitment to adequately address them.
In Sao Paulo and Mexico City, by contrast, a relatively high level of resources are available and the
level of awareness and political commitment are strong and well-developed. There, the key actors
involved have agreed on strategies for tackling priority problems and are carrying out actor-specific
action plans and investment programs (for air pollution in Mexico City and for protection of the
Guarapiranga reservoir in Sao Paulo).

Start Up and Assessment

4.15 The first step in environmental planning and management is to organize a forum and a
planning process to clarify environmental issues that need to be addressed. A key goal here is to
involve those whose cooperation is required and to establish their agreement on urban environmental
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priorities and procedures to be followed, and their political commitment to act on the priorities. Such
political commitment often arises from a broad-based public concern about specific environmental
issues. Although the impetus can come from any of the interested parties, such as a local
environmental activist group, a local political leader or urban authority will have to move the process
forward. Start-up and assessment typically results in the collection of existing city-level data and the
preparation of an urban environmental profile taken from existing information. This phase also
results in acarefully organized city consultation with the participation of all key actors to clarify roles,
set priorities, establish procedures, and develop a sense of common purpose and ownership.

Clarifying environmental issues to be addressed

4.16 A rapid assessment of the urban environment is useful for screening those environmental
issues that:

* harm the health and quality of life of urban dwellers;
* reduce the efficiency and productivity of cities;
* threaten permanent damage to local or regional ecosystems;
* cut across conventional lines of authority or responsibility, geographical bound-

aries, or time horizons; and
* require coordinated responses.

Initially, this screening process is achieved through a rapid assessment. First, researchers assemble
and analyze such readily available information as: data from routine environmental quality monitor-
ing, where they are available; data on existing environmental infrastructure and services; demo-
graphic, epidemiological and socioeconomic data; information on existing environmental policies,
regulations, and institutions; and data on the natural ecosystems within or surrounding the urban area.
To facilitate these assessments, several international groups have developed or are working on tools
for urban environmental auditing. For example, the Urban Management Programme produced the
urban environmental data questionnaire, which is a framework to guide the organization and
collection of existing data (Box 4.1). In addition, several analytical tools, such as geographic
information systems, are available to help interpret the information gathered in a rapid assessment
exercise.

4.17 The next step involves assembling and analyzing available data and descriptive
information and preparing an urban environmental profile. A generic outline for such a profile is
provided in Box 4.2. Issues and institutional arrangements described in the profile will serve as the
initial basis for determining actors whose cooperation is required. The profile provides a starting
point for dialogue among stakeholders and helps identify information gaps. The UMP and the SCP
have prepared and are in the process of preparing assessements and environmental profiles for Accra,
Bangkok, Concepcion, Dar es Salaam, Guayaquil, Ibadan, Ismailia, Jakarta, Katowice, Madras, Sao
Paulo, Tianjin, and Tunis. Single profiles covering groups of intermediate-size cities have been
prepared for urban areas in the Singrauli region of India, in Cote d'Ivoire and in Mexico. A fuller
description of the rapid assessment method is provided in a pair of UMP publications (Leitmann
1994).

Involving those whose cooperation is required

4.18 Urban environmental planning and management requires agreements and coordinated
actions by a variety of public, private, and non-governmental actors at, individual, community, city
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Box 4.1. Urban environmental data-outline of questionnaire

I. Socioecononic background conditions
(Urban population, demographics, income and poverty, employment, municipal services, municipal
expenditures)

II. Housing conditions
(Size, ownership, facilities, marginal units)

[H. Health conditions
(Basic statistics, mortality rates)

IV. Natural environment
(Location, ecosystem type, meteorological data, dispersion conditions, topography, environmental hazards)

V. Land use
(Urban land use, newly incorporated urban land, land ownership, land registration, land use regulation, land
market)

VI. Urban transport
(Basic statistics, vehicle stocks, motorized travelby mode, emissions, injuries fromaccidents, passengercar
restrictions)

VI. Energy use
(Annual gross energy consumption, emissions from combustion, interconnected electricity grid, in-city
electricity utility, urban electricity self-generation, household energy consumption, other indicators, energy
pricing)

Vm. Air pollution
(Emissions intensity, emissions control, policy implementation, ambient concentrations, monitoring,
environmental health)

IX. Noise pollution
(Noise levels, noise pollution control)

X. Water and sanitation
(Water resources, ground-water abstraction problems, future resources, water supply, water delivery,
household sanitation installations, drainage network coverage, sewage flow rates, sewage treatment plants,
sewage disposal, industrial effluents, water pollution policy instruments, water quality monitoring,
monitoring)

XI. Solid and hazardous wastes
(Total solid wastes generated, municipal solid wastes, disposal of municipal solid wastes, municipal
expenditures for solid waste management, dump sites, hazardous waste facilities, hazardous waste policies
being implemented)

and national levels. As discussed in chapter 3, the planning process should involve those whose
interests are affected by both environmental problems and proposed management strategies and
action plans, those who control relevant instruments for implementing environmental management
strategies, and those who possess relevant information and expertise needed for dealing with a wide
spectrum of environmental issues. A list of potential stakeholders and participants is given in
chapter 1.

4.19 Initially, the goal is to convince the stakeholders to make specific commitments to work
on the environmental issues identified in the environmental profile. This is best achieved through a
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Box 4.2. Generic outline for urban environmental program

I. Introduction
Background
Geophysical and Land Use
Socioeconomic Setting (demographics, economic structure, urban poverty)
City History: Environment-Development Linkages Over Time

II. Status of the environment in the urban region
Natural Resources

Air Quality
Water Quality (surface, ground, coastal, fisheries)
Land (forests; agricultural land; parks and open spaces; historical and cultural sites)

Environmental Hazards
Natural Risks
Human-induced Risks

m Development-environment interactions
Water Supply
Sewerage and Sanitation
Flood Control
Solid Waste Management
Industrial Pollution Control/Hazardous Waste Management
Transportation and Telecommunications
Energy and Power Generation
Housing
Health Care
Rural-Urban Linkages
Other

IV. The setting for environmental management
Key Actors

Government (central, regionaL local)
Private Sector
Popular Sector (community groups and NGOs, media)

Management Functions
Instruments of Intervention (legislative and regulatory; economic and fiscal; direct investment;
planning and policy development; community organizations; education, training and research;
promotion and protest)
Environmental Coordination and Decisionmaking (mechanisms for public participation; inter- and
cross-sectoral coordination; public-private linkages; information and technical expertise)

Constraints on Effective Management
Ongoing Initiatives for Institutional Strengthening

References

consultation process, typically starting with the collection of environmental and institutional
information to be used in the profile, which is drafted and refined through a series of round table
discussions or public fora. This culminates in an environmental consultation in which participants
from the public, private, and non-governmental sectors consider environmental issues and possible
responses at three levels of intervention-technical and operational, institutional and managerial,
and political.

4.20 Efforts should be made at every stage of the planning process to define and delineate the
roles of all key stakeholders. A steering committee should be established early in the consultation
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phase to help organize working groups, oversee the operations of the process, and ensure the required
political support and resources. Eventually, working groups (made up of stakeholders and interdis-
ciplinary technical support staff) can be formed around priority environmental issues.

The City-Specific Environmental Management Strategy

4.21 The next (and central stage) of the environmental planning and management process
involves negotiating issue-specific strategies that respond to the city's unique mix of priorities and
reconciling these strategies with an overall, coordinated urban environmental management strategy.
This requires setting long-term environmental goals for the urban area or region, together with
interim environmental objectives to guide phased investments and reforms. Key outputs include
detailed information to clarify environmental problems and solutions, and issue-specific strategies
agreed upon by all the key actors involved. The work is best done in issue-specific, inter-sectoral
working groups.

Negotiating issue-specific environmental management strategies

4.22 In many countries planning is often short-term and incremental, as with the five-year
development plans followed by many countries; in the public sector it is typically compartmentalized
with littlecoordination across the conventional divisions of institutional responsibility. Coordination
between the public and private sectors is minimal, as best. However, environmental management
requires long-term strategic planning that is well-coordinated and that is endorsed by the many actors
who shape urban development.

4.23 An issue-specific environmental management strategy will establish the framework
within which short- and medium-term sectoral action planning and investments can occur. It should
also provide a decisionmaking framework for private investments, recognizing that, over the long
term, the investments will be made primarily by private actors (households, communities, and firms).
The formulation of the strategy, therefore, should focus on achieving the coordination of both public
and private decisions and actions.

4.24 Analysesforissue-specifc environmentalmanagementstrategies. To be effective, the
formulation of issue-specific environmental management strategies must take into account the full
range of required interventions. An effective approach is to intervene first at the technical level, where
several instruments can be applied. Technical interventions allow fairly easy coordination among
actors, and can be supported with information and technical expertise. A second intervention point
is at the institutional level, where administrative and managerial capacities can be established,
strengthened, and maintained. A third is at the political level, where institutional change must gain
official support and adequate resources. The concerns of working group members at these opera-
tional, institutional, and political levels should be analyzed. Such an analysis can pinpoint the
environmental issue early on, provide the basis for a work program, and structure a coordinated
response.

4.25 To develop an issue-specific environmental management strategy, environmental
problems and strategic interventions must be ranked. Typically this requires extensive negotiation
and conflict resolution among the many actors involved. The issue-specific strategy that results from
these activities can be based on several different kinds of analyses:
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Health effects and environmental damages. The first step in ranking environ-
mental problems is to evaluate the health effects, productivity losses, ecosystem
damages, and amenity losses associated with current and alternative levels of
environmental degradation. If it proves too difficult to value impacts in eco-
nomic terms, the analysis should at the least produce comparative risk assess-
ments in terms of such quantitative measures as additional deaths, restricted
activity days, units of production lost, or stocks of resources lost as a result of
environmental damage due to specific problems. Specification of local cause-
effect linkages is crucial, as is the evaluation of differential impacts on highly
vulnerable groups such as the poor, women, children, and the elderly.

* Regional economic efficiency. This is an analysis of alternative long-terrn
strategies for environmental management designed to achieve environmental
quality goals and targets at the least cost to the urban region. Ideally, the cost-
benefit framework could help rank priorities and be instrumental in the selection
of the most appropriate level of environmental quality. Box 4.3 gives an example
of how air pollution priorities were established in Tarnobrzeg, Poland using
cost-benefit analysis. Where the benefits of environmental improvement cannot
be accurately estimated, a simple least-cost analysis can be conducted. Target
levels for environmental quality are then determined subjectively, using quali-
tative procedures for estimating reduced health impacts and environmental
damages.

* Financialfeasibility. This analysis concerns the capacity of the regional economy
to finance the environmental protection investment needed to implement the
long-term strategy and the ability of households, enterprises, and municipal
governments in the urban region to pay for specific environmental control
measures. Initial project profiles are developed and analyzed in critical sectors.
Attention is focused on successive packages of investments needed to achieve
both short- and long-term environmental goals.

* Institutional feasibility. This analysis looks at the institutional feasibility of
carrying out alternative long-term environmental strategies. It concerns the
policies, jurisdictional responsibilities, and organizational arrangements for
environmental regulation and for the provision and production of environmental
infrastructure and services. The influence of local institutional arrangements on
the behavior of individuals, households, and enterprises also need to be under-
stood. The assessment should identify the managerial improvements, organiza-
tional and jurisdictional changes, training requirements, and participatory
mechanisms that would be needed to implement the strategy.

* Policies and instruments. This is an analysis of the policies and instruments
needed to guide and motivate the behavior of those causing environmental
problems and those responsible for controlling damages. The analysis focuses
on matching policy instruments to the type of problem, the specific actor whose
behavior needs changing, and the behavioral response called for by the strategy.
Included are economic instruments, regulatory instruments, property rights,
land management instruments, and information and education.
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Box 43. The value of cost-beneflt analysis for air pollution control

Deciding which environmental problems to address inevitably requires comparing the costs of damage with
the costs of prevention. Where data are available, cost-benefit analysis can be used to compare policy options. An
illustration comes from arecent study of airpollution in the southeastern Polish town of Tarnobrzeg. The economic
benefits from reducing air poUlution (lower mortality and morbidity rates, less material damage and reduced
soiling) were compared with the costs of reducing emissions of total suspended particulates (TSP) and of sulfur
dioxide.

The results were surprising-the benefits of reducing sulfur dioxide were exceeded by the costs in all cases.
Yet, the benefits of reducing TSP by up to 70% exceeded the costs, with net benefits greatest for a reduction of
about40% (see figures below). Thus, measures to reduce TSP should be of higher priority in this region of Poland
than those to control sulfur dioxide.

Total estimated beneflts and cost of reducing exposure to air pollutants In Tarnobrzeg, Poland

Particulate matter Sulfur dioxide

Billions of 1987 zloty Milliorns of 1987 zloty

3.0 - - - - - -14 - - --

2.5 - - - - 12 - - -

2. 0 2 0 0 5 00 10 10 2 30 4 50 61.1
2.0 - - - - - -ss

Source: World Bank World Development Report 1992

4.26 Given the extent of info8mation needs and the complexity of the analyses to be carried
out, the preparation of an issue-specific environmental management strategy for a large city will
probably take six to nine months, perhaps more for a mega-city or metropolitan region, and up to
several staff-years of effort. Factors that will affect both the time and resources required include the
range of environmental problems to be dealt with, the agreed scope of the environmental management
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strategies and boundaries of the study area, and the degree to which information is available from
previous planning studies.

Participatory approach for the environmental management strategy.

4.27 Broad-based acceptance of the strategy requires the participation of all stakeholders in
the planning process and mechanisms for negotiation and conflict resolution. Although the prepa-
ration of the strategy will most often be led by public officials and technical specialists from the public
and private sectors, a platform for public participation is essential. The exact type of organizational
structure may differ among cities, but one proven approach is to create a steering committee and
issues-specific working groups.

4.28 The steering committee (established during the consultation stage) would provide
guidance on major project policies and issues, attain consent of those with legal responsibilities, and
assure full coordination of effort and undertaking. The steering committee would include key
decisionmakers from local authorities, and related national and regional sector agencies. To achieve
consensus on the needed environmental improvements, the steering committee should also include
leading politicians, community and business leaders, and representatives of important NGOs and the
news media. If mobilizing international assistance is a goal, representatives from external support
agencies could also be included.

4.29 Issue-specific working groups would be responsible for tackling specific priority
problems. Each working group should include key stakeholders with direct access to the policy and
decisionmakers in the public sector. The groups should also track the views and objectives of the
private and non-governmental sectors through the steering committee and some form of a public
advisory committee. Each working group would propose strategic options to deal with critical
problems and analyze related human health, ecological, social, economic, and financial issues.
Technical specialists supporting the working groups may be affiliated with central or local
government institutes or agencies, consulting firms, academic or research programs, NGOs, or
industry. External experts could also be drawn on as needed.

4.30 Many types of committee structures can work. Forexample, an arrangement in Leicester
in the United Kingdom included eight thematic specialist working groups charged with developing
Agenda 2020, a thirty year strategic plan. In the United States a three-committee structure was
successfully used to tackle a multi-city, multi-state water pollution control problem in the Delaware
estuary (see Case Study 4 in the Annex). In Jakarta a Steering Committee and a Technical Committee
have been established to guide the preparation of an environmental management strategy being
prepared with the support of the Metropolitan Environmental Improvement Program. In the case of
Dar es Salaam, a consultation supported through the Sustainable Cities Programme led to the
establishment of three inter-sectoral working groups and a technical support unit, a steering
committee, and focal points in relevant organizations (see Case Study 1 in the Annex).

Coordinating an urban-wide environmental management strategy

4.31 An urban environmental management strategy needs to be developed in coordination
with plans for urban development, for economic development, and for various types of urban
infrastructure, energy development, and waterresource management. Where these other plans do not
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exist or are incomplete or out of date, the environmental management strategy preparation is more
difficult, but can provide the opportunity to initiate or update planning in other related areas.

4.32 A key output is an urban environmental management strategy report for use by local
authorities, involved community groups, central and regional sector agencies, the business commu-
nity, and others concerned with development and growth. The report should be viewed as a consensus
document; the strategy it contains should guide future urban planning, economic sector planning,
environmental services planning, natural resource and energy planning, and investments. The
environmental management strategy report should summarize the following:

* A review of the environment/development issues, including a complete descrip-
tion of the environmental system from which each originates, the development
concerns that are affected, and the stakeholders that should be involved.

* A summary of the possible responses to each issue, the pros and cons of each
option for various stakeholders, and the assumptions and procedures that led to
agreement on the selected options (including relationships and needed coordi-
nation with other issue-specific strategies, existing legislation, and ongoing
programs).

I The set of agreed long-term environmental goals for the urban region and a set
of interim objectives and targets to guide phased investments (this could include
for each issue a ranking of environmental improvement measures, a preliminary
outline of project profiles, and the identification of priority geographic areas and
sectors for channeling investments).

* The associated policy reforms, economic and regulatory instruments, and
institutional strengthening measures selected to support the implementation of
the strategy.

4.33 The environmental management strategy should be a dynamic set of responses that take
into account emerging environmental issues that may move up in priority as other problems are dealt
with successfully. Another result, therefore, should be the institutionalization of the planning
process. As the environmental management strategy guides planning, decisionmaking and sector
interventions, the impacts of those decisions and interventions are periodically evaluated. This
information is used in making incremental adjustments to the strategy as it evolves.

Actor-specific environmental action plans

4.34 To translate issue-oriented environmental management strategies into action plans
specific actions must be defined for specific actors, complete with time schedules, geographic focus,
and priorities. The goal is to provide the framework for coordination to ensure consistent actions
across time, sectors and levels of government, and geographic areas. Emphasis is placed on
implementing an investment program and on carrying out strategic policy responses.

4.35 Broad-based, informed participation and consensus continue to be essential for the
successful formulation and implementation of the action plan. Effective participation can be
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facilitated through the same mechanisms as those used for agreeing on the environmental manage-
ment strategy. The steering committee should review environmental action plans and resolve
conflicts that may emerge. Working groups of stakeholders (supported by specialists) still have a role
to play, although responsibility for the more technical work during action planning and project
formulation is likely to shift from expected executing agencies to specialists. Actors that carry out
projects may include municipal authorities and sector agencies, the private sector, NGOs, and CBOs.

4.36 To be effective, action plans should include a mix of mutually reinforcing instruments.
The range of available instruments include regulatory mechanisms, economic incentives, technical
assistance for capacity building, education and information campaigns, and strategic use of capital
improvements.

4.37 Among the factors that will determine the success of strategic investments in urban
environmental infrastructure and services, three stand out:

* Standards and affordability. Within a given city, and in a given sector, the
environmental infrastructure or service to be provided can vary greatly. Tech-
nologies and service standards need not be uniform, but should be selected in
accordance with users willingness and ability to pay. For example, some
neighborhoods may demand full piped water supply and sewerage services (see
Box 4.4), while other urban communities may only be willing to pay for yard
taps and ventilated improved pit latrines. Form of payment may also be an
important factor, whether in cash or in kind. Services should be based on
effective demand to the greatest extent possible, allowing for service standards
to vary across communities and for new, and socially acceptable, forms of
service delivery.

* Innovative institutional arrangements. New institutional approaches may be
called for in projects in view of local budget constraints, the recognized
operational weaknesses of many local sector agencies, and the size of existing
deficits of environmental services in most developing country cities. Any novel
approach must respond to effective community demand for environmental
services, and seek to incorporate cost-effective solutions. By wedding low-cost
technologies with new institutional forms of participation, successful environ-
mental interventions have been achieved in many cities, including community
efforts in Olinda, Brazil and Orangi, Pakistan.

* Cost-effective solutions. Intervention options should be screened to determine
their economic and financial soundness, and then should be ranked. A cost-
benefit framework should be used whenever monetary costs and benefits can be
estimated. In those instances where there is effective demand for environmental
services, users' willingness to pay can be used to estimate benefits. Where only
costs, but not benefits, are quantifiable, cost-effectiveness analysis can be used,
based on the cost of the intervention and the incremental contribution that it
would bring to the long-term environmental quality goals of the strategy (such
as cost per ton of waste removed). This assumes a social willingness to pay for
the environmental improvement, and is more likely to be valid where there is



77

social agreement on the need to reduce major urban environmental spillovers.
Illustrations of the application of this type of cost effectiveness analysis to issue-
specific action plans include water resource development in Beijing (Box 4.5)
and air pollution control in Mexico City (Case Study 6 in the Annex).

4.38 Interventions at the technical (projects) and operational level should be supported by
corresponding actions at the institutional and managerial level and at the political level. The resulting
action plans will focus on building institutional capacity in the following ways:

* effectively using of all available instruments for strategy implementation;
* devising mechanisms for coordinating actions across sectors and locations;

Box 4.4. Community provision of low-cost sanitation

Community-based Management in Northeast Brazil

In the cities of northeastern Brazil, communities have been managing condominial sewerage systems that
connect inexpensively to a block of houses. Success depends on residentsjointly allowing the systems to be built
on their land-thus the term condominial. Instead of digging under the streets in front of the houses (an expensive
undertaking), a short grid of small, shallow "feeder" sewers are run though backyards. These innovations cut
construction costs by 20-30 percent. Residents choose their level of service, and are responsible for operating and
maintaining the feeder. Residents can choose: (i) to continue with their current sanitation system; (ii) to connect
to a conventional water-borne system; or (iii) to connect to a condominial system. Families are free to continue
with theircurrentsystem (which usually means aholding tank discharging into an open streetdrain). In mostcases,
however, those families who initially choose not to connect eventually end up connecting. Either they succumb
to heavy pressure from their neighbors or find the build-up of wastewater in and around their houses intolerable
once the connected neighbors fill in the rest of the open drain.

The Orangi Project: Innovative Sewerage in Karachi

A small amount of core external funding started the Orangi Pilot Project (OPP) in 1980. The purpose of the
OPP was to promote community self-help and the provision of affordable sewerage systems in Karachi's squatter
settlements and to develop organizations thatcould provide and operate the systems. Coupled with an elimination
of corruption and the provision of labor by community members, the costs (in-house sanitary latrine and house
sewer on the plot, and underground sewers in the lanes and streets) are less than $70 a household. The OPP staff
has played a catalytic role by explaining the benefits of sanitation and the technical possibilities to residents and
by conducting research and providing technical assistance. The OPP staff never handled the community's money.
The household's responsibilities included financing their share of the costs, particularly in construction, and
electing a "lane manager," who typically represents about fifteen households. The lane committees, in turn, elect
members of neighborhood committees (typically around 600 houses) who manage the secondary sewers. Although
the OPP concept includes municipal government subsidy and later cost recovery for sewer trunks and treatment
plants, the state is financing these facilities withoutcostrecovery. The OPP's early successes created a "snowball"
effect, in partbecauseof increases in the value of property where lands had been installed. As the powerof the OPP-
related organizations increased, they were able to bring pressure on the municipality to provide municipal funds
for the construction of primary and secondary sewers. Sewerage has now been provided to more than 600,000 poor
people in Karachi and several progressive municipal development authorities in Pakistan have attempted to follow
the OPP method. The OPP approach of community involvement and responsibility has been adapted in Cairo,
Egypt, where the Zabbaleen community, with support from the Ford Foundation and the World Bank, have
developed a successful waste recycling enterprise that has spun off into several entrepreneurial efforts.

The OPP has evolved into the OPP-Research and Training Institute and has developed model programs for
low-cost housing, for basic health and family planning, for job- and entrepreneur-training for women, for
supervised credit for microenterprises, and for upgrading privately-run schools.

Sources: northeast Brazil: World Bank (1992); Karachi: Kahn (1992)
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Box 4.5. Cost effectiveness analysis of Beijing water supply options

When data are not available to undertake a full cost-benefit analysis, an assessment of the cost effectiveness
of differentenvironmentalmanagementoptions can be very useful. In the caseofurban watersupply, thisinvolves
comparing the costs of supplying (or conserving) various quantities of water, on a US$/m3 basis, with the
conventional cost of the next water development project.

This type of cost-effectiveness analysis was done for Beijing to evaluate the costs of conservation as an
alternative to expanding water supply for the industrial and domestic sectors. The analysis shows that a variety of
conservation measures in industries and households could release large quantities of water ata substantially lower
uniit cost than that of the next water development project.

Conserving water as an altermative to expanding supply in Beiing
(discounted cost in dollars per cubic meter)

Domestic uses Industry
(total savings 15 percent of (total savings: 33 percent of

current domestic consumption) current industrial consumption)

0.12

0.10 Cost of next water development project

0.08

0.06

0.04

0.02

l 0 10 0 50 100 15 200 250 30 350
Quantity conserved (millions of cubic meters per year)

* Improved efficiency in public facilities 0 Increased recycling of cooling water
I Leakage reduction program in manufacturing
* Recycling of cooling water used in M Recycling of cooling water from

air conditioning power plants
• Installation of water-efficient flush toilets U Wastewater recycling
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* cooperating effectively among the public, private, and community sectors; and
* making high quality information and technical support available.

4.39 Action plans are initially formulated for issue-specific environmental strategies, but
suifficient coherency between plans mustbe achieved to ensure that they will form the building blocks
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Box 4.6. External support of pollution control in Sio Paulo

A broad set of basic sanitation and pollution control investments have been undertaken by the government
of Sao Paulo, primarily in the Sao Paulo Metropolitan area, over the past two decades. These efforts include World
Bank-financed initiatives such the Sao Paulo Water Supply and Pollution Control Project signed in 1971, the
Greater Sao Paulo Sewage Treatment Project of 1978, two sequential Industrial Pollution Control Loans signed
in 1980 and 1987, and the Water Quality and Pollution Control Project for the Guarapiranga Reservoir in 1992.
These investments, in addition to helping finance major pollution control facilities, also provided long-term
support for important technical assistance measures such as institutional strengthening, training, and research.

The key pollution control agency in Sao Paulo has been the State Environmental Sanitation Technology
Company (CETESB), which presently possesses the technical and administrative capacity, as well as the
legislative mandate, to successfully oversee pollution control activities in Sao Paulo. Although CETESB was
formally created in 1975, its foundations were laid with the establishment of the State Basic Sanitation Fund
(FESB) in 1968 and a major UNDP/WHO technical cooperation project on pollution control in the early 1970s.
Today, with a staff of over 2,100, including some 650 professionals, CETESB is widely recognized as the most
experienced and technically capable environmental protection agency in Latin America. During the past decade,
CETESB in turn has provided technical assistance to other state and local agencies responsible for the provision
of enviromnental services in Sao Paulo, as well as in the rest of Brazil and elsewhere.

A recent evaluation of the two Bank-supported Industrial Pollution Control Loans concluded that the success
of the program can be attributed to several key factors:

* existence of an adequate policy, legal, and regulatory framework at both the national and state
levels;

* continual strengthening of an experienced institution (CETESB) that possessed both competent
and highly motivated professional staff and the facilities and equipment required to properly
monitor and control environmental degradation;

* effective use of a credit line for pollution control equipment and facilities and enforcement
sanctions, including negative publicity, against polluters to induce them to use project or other
resources to stem emissions or untreated effluents;

* strong political commitment to pollution control objectives by the state government after 1983,
together with increasing public awareness of the health and other risks associated with growing
pollution levels; and

* consistent Bank and other external support to CETESB, helping to reinforce its technical,
administrative, and financial capabilities and improve its coordination with both private industry
and other public sector agencies.

Source: World Bank (1992)

of an urban-wide environmental action plan. The issue-oriented plans can be aggregated to identify
all actions agreed upon by specific actors, thus providing clues about the institutional capacity of each
actor and highlighting where more support may be needed.

4.40 When the issue-oriented action plans near completion (normally after nine to twelve
months), the urban-wide environmental action plan can be formulated. This plan will comprise the
set of specific actions that are needed to respond to priority environmental concerns in the city under
study. Because these concerns are normally related to specific environmental media and spatial
location, the plan focuses on the coordination and timing of various actions that are needed to handle
critical problems. In addition to verifying that proposals are consistent with the goals and priorities
of the environmental management strategy, the environmental action plan should also account for
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the costs and tradeoffs of competing sector actions. The plan should not be seen merely as the sum
of individual actions taken by the different actors, but should also identify the specific cross-cutting
actions required, specify who is responsible for implementing them, and pinpoint sources of funding.
The key output here will be a set of action plans organized both by priority environmental issues and
by responsible actors, and a consolidated environmental action plan. The issue-specific action plans
include recommended projects and supporting actions. The environmental action plan report, in
addition to summarizing the agreed strategies and actions, will describe the complementary cross-
cutting actions and investment programs that have been agreed upon by participating stakeholders.

Follow-up and Consolidation

4.41 The final element in the urban environmental planning and management process extends
over the time when agreed programs and projects are initiated, when policy reforms and institutional
arrangements are solidified, and when monitoring and evaluation procedures are put in place. The
focus here is on initiating programs and projects, building environmental planning and management
capacities, and monitoring and evaluating progress. Depending on budget constraints and prevailing
environmental conditions, a succession of staged investments spread over many years may be needed
to reach the long-term environmental quality goals established in the environmental management
strategy. Success will depend on sustaining investments, institutional strengthening programs, and
policy reforms over time. Continuity is essential, since short- and medium-term gains can be easily
lost by failing to follow through with needed actions in subsequent stages. Where continuity has been
observed, as in the case of Sao Paulo, significant environmental improvements have also been evident
(Box 4.6).

Initiating priority programs and projects

4.42 At this stage, proposed programs and initial project profiles developed in tandem with
the action plan are advanced to the pre-feasibility stage to determine their ranking and their technical,
economic, and institutional soundness. The size of the project(s) or investment package will depend
on budget constraints and local implementation capacity. Detailed project designs and final appraisal
of selected projects can then be completed. Preparation of "bankable" investment projects within an
accepted project formulation framework is essential.

4.43 Financial and technical support for high priority projects can be mobilized through
presentation and discussion of the environmental management strategy and the action plan with
central ministries, national development banks, and external support agencies. A consultation is also
advisable early on to brief potential national and international partners on the environmental
management strategy and environmental action plan and to present priority investment packages and
technical assistance requests.

4.44 Projects developed through this planning approach should more easily attract national
and international support. The projects are specific and are formulated within a strategic framework
that respects the cross-media, cross-sectoral, and cross-jurisdictional nature of environmental
problems. They are products of a broad-based consultative process and have been endorsed by all
those whose support is required for successful project implementation.
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Creating a technical support unit

4.45 The only additional institutional facility to be created should be a centrally located
technical support unit that serves as a focal point for organizing and technically supporting the
concerted activities of the partners in the process. Public and private, partners in the environmental
planning and management process can relate to the technical support unit through designated focal
points. Issue-specific working groups should still conduct most substantive work and decisionmaking.
The steering committee should continue refining and monitoring the environmental planning
process, and should be able to mobilize political support and negotiate cooperative arrangements
among the key public and private sector actors in urban development.

Strengthening local capacity for environmental planning and management

4.46 The contribution of environmental planning and management efforts towards a healthier,
more efficient, more productive, more equitable, and more sustainable city will depend largely on
local absorptive capacity. The task of strengthening local capacities for urban environmental
planning and management should be addressed in each stage of the planning process; the resulting
institutional development recommendations will form part of the investment and implementation
package. Capacity building activities can be initiated and supported by national and local govern-
ments as well as by external support agencies and international NGOs. Indeed, investments in
institution-building have a high rate of return to donors. If such investments are effective, they result
in new or more effective projects and services. This means quicker project implementation and,
possibly, a steady stream of new projects once an institution is up and running.

4.47 Local capacity building. The capacities most critical to the success of environmental
planning and management include adequate institutional arrangements and organizational struc-
tures, trained professional and support staff, adequate facilities and equipment, and resources to cover
both capital and recurrent costs. These capacities need not be located in a single urban environmental
management authority. Rather, the diverse cast of actors and institutions should work together to
acquire these abilities, with each one building on existing structures and capacities to meet the
requirements of environmental management.

External support for improving the urban environment

4.48 Because external support from donors for urban environmental management is limited
and provides only a small portion of the assistance that is needed, such aid must be carefully
leveraged. One way this can be done is by channeling donor assistance toward institutional
strengthening measures. Donors can provide technical assistance and advice on management and
administration and, in so doing, transfer valuable skills to urban administrators. But local initiative
should always drive decisions about how to spend foreign aid or donor funds. Conversely, locally-
developed urban environmental strategies and action plans should be used to guide the planning,
implementation, and evaluation of interventions by external support agencies. By using these tools,
external resources can be directed to the projects, services, or activities that have been identified by
cities as priority investments for environmental improvement. The main types of assistance that cities
can obtain from external support agencies include financial assistance for urban development and
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Box 4.7. Multilateral programs supporting urban environmental planning and management

* The Urban Management Programme (UMP), funded by the UNDP and a number of bilateral agencies and
jointly executed by UNCHS (Habitat) and the World Bank, is a collaborative effort involving many national and
local governments in the developing world. The program concentrates on strengthening the capacity of countries
to address problems in five critical areas: urban land management; the provision and maintenance of urban
infrastructure; municipal finance; the alleviation of urban poverty; and the protection of the urban environment.
The environment component was initiated in 1990; its first phase involved research, background studies, and field
work to define broad environmental management strategies for dealing with critical urban problems. In its second
phase (1992-96), the component emphasizes support for (i) the preparation of urban environmental strategies in
selected cities and countries; (ii) regional, national, and local capacity building for urban environmental
management; (iii) high-priority research; and (iv) documentation of "best practice" approaches.

* The Metropolitan Environmental Improvement Program (MEIP), a UND)P-funded effort executed by the
World Bank, initiated work programs in five Asian cities in 1990 (Beijing, Bombay, Colombo, Jakarta and Metro
Manila). Its work focuses on the development and implementation of an environmental management strategy for
each urban region. This includes activities to strengthen the capacity of pollution control and environmental
protection agencies, especially in working with powerful economic planning and sectoral agencies at the local and
national levels. MEIP also seeks to build a local environmental network, working largely with local organizations
to do studies, demonstration projects and workshops on environmental problems and pollution abatement
techniques.

* The Sustainable Cities Programme (SCP) was launched by UNCHS (Habitat) in 1990 to provide municipal
authorities and their partners in the public, private and popular sectors with an improved environmental planning
and management capacity. SCP demonstration projects result in broad-based environmental strategies, priority
capital investment projects, and system-wide urban management capacities to mobilize all the public and private
sectoractors whose cooperation is required for successful implementation. As a global program, the SCP promotes
the sharing of know-how between cities in different regions. As an inter-organizational effort, SCP mobilizes
technical and financial resources from both bilateral and multilateral sources. The SCP is the global counterpart
of the Asian MEIP and an operational arm of the UMP. City-level activities in various stages in the project cycle
are under way in Accra, Concepcion, Dar es Salaam, Guayaquil, Ibadan, Ismailia, Jakarta, Katowice, Madras, and
Tunis.

environmental projects, advice on policy and institutional reform, and support for research and policy
analysis.

4.49 Support for urban development and environmental management projects. Cities in
developing countries can channel external resources to dedicated urban environmental management
projects, to urban and infrastructure projects that include environmental components, and to
institution-building efforts. In most cities, priority attention should be directed to urban waste
management and pollution control facilities and services. In financing these improvements, cities and
donors should ensure that investments extend waste collection services to the urban poor through
increased efficiency and affordability. Investments also should include support for institutional
strengthening (as needed) to ensure effective monitoring and enforcement of regulations, particularly
pertaining to industrial and hazardous waste management. A key factor accounting for the success
of Sao Paulo's industrial pollution control program, for example, has been the sustained external
support to CETESB, Sao Paulo state's environmental company. In Indonesia, several donors have
supported a government decision to establish a national environmental agency (BAPEDAL) that will
have links to city-level environmental protection agencies.

4.50 The urban environmental management strategy will provide a framework for assessing
the potential negative effects of infrastructure or other investments. The strategy will also include
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Box 4.8. International networks supporting urban environmental planning and management

Numerous networks provide a range of assistance to municipal governments and city-based NGOs in the
field of environmental management. Roughly, they can be divided between groups that link local governments
with each other, and those that serve as a network for different types of city organizations. The following is a
selected list of some of these networks.

Organizations of Local Governments

The International Union of Local Authorities (IULA) represents over fifty national associations of local
government; it seeks to integrate environmental concerns into local planning and management, and increase the
access of local and regional authorities to international organizations andmeetings thatdeal with the environment.
IULA, together with the UN Environment Program and the Center for Innovative Diplomacy, sponsor the
International Council for Local Environmental Initiatives (ICLEI). ICLEI develops tools and management
approaches for environmental protection, designs new approaches to difficult urban-centered environmental
problems, and helps cities to develop local versions of the Earth Summit's Agenda 21. The United Towns
Organization (Cites Unies) promotes twinning arrangements between cities for the transfer of environmental
managementskills and sponsors technical assistance for solving urban environmental problems. Othercity-to-city
organizations that are concerned with improving urban environmental quality include Metropolis and the Summit
of Major Cities of the World.

Networks Linking City-Based Groups

Many international and regional organizations exist that link urban governmental and non-governmental
entities in the area of environment. The Habitat International Coalition is an NGO network active in more than
sixty countries that exchanges ideas and information on efforts to improve the quality of urban life. The Mega-
Cities Project is a network coordinators in the world's most populous cities that documents, transfers and
replicates innovations, including those of an environmental nature. Regionally, there are several networks
functioning. In Asia, the UN sponsors CITYNET for Asian municipalities and Asia-Pacific 2000 for NGOs. In
the MiddleEastand North Africa, the MEDCITIESprogram (partof the Mediterranean Environmental Technical
Assistance Program) fosters cooperation among Mediterranean cities. In Latin America, CIUDAD and IIED-
America Latina gather and distribute information on urban environmental management. ENDA-Tiers Monde
and Environment Liaison Center International (ELCI) link organizations and dissemination information in
Africa and elsewhere.

Professional Organizations

Professional organizations provide additional opportunities for building urban environmental planning and
management capacity in developing country cities. For example, the International Solid Waste Managers
Association can be useful in promoting technology transfer, supporting the strengthening of national chapters and
the development of local associations in developing country cities, promoting continuing education, sponsoring
professional meetings, and publishing professional manuals on best practices in solid waste management.
Similarly, the International City Managers Association promotes twinning arrangements, training, and
technical assistance to developing country cities to improve waste management (sanitation, solid waste manage-
ment) among other aspects of municipal government. Other key international associations for urban environmen-
tal management include the International Water Supply Association and the International Association for
Water Pollution Research and Control.

mechanisms for identifying alternative impact mitigation measures. Thus, it provides a way to meet
the environmental impact assessment requirements of an externally funded project. Where there are
potentially significant negative impacts associated with a project, the donor can either withhold
funding for such a project or require the necessary impact mitigation measures and assist in their
design.

4.51 Support for policy reform, institutional development, and resource mobilization.
Despite the expansion of external financial assistance in recent years, the amount of aid financing will
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always remain small relative to investment needs. In most cities in the developing world, therefore,
environmental problems will have to be solved through institutional and regulatory reforms and
improved domestic resource mobilization, rather than solely or largely through foreign financial
assistance. Even where external support agencies and international NGOs provide support, without
major policy reforms, this assistance will not have a significant impact on the health and quality of
life of the urban poor. The focus of donor support should thus be at the national level, where much
of these major policy reforms originate. Extended effectively, such aid will then catalyze strategic
environmental planning at the city level.

4.52 Cities in developing countries can obtain technical assistance and other aid from donors
to get the environmental planning process off the ground. For example, the Urban Management
Programme, the Metropolitan Environmental Improvement Program, and the Sustainable Cities
Programme are supporting environmental management strategies and environmental action plan-
ning activities in many cities (Box 4.7).

4.53 Given the weak and fragmented nature of both environmental and urban institutions in
many developing countries, donors should provide countries with consistent advice on policy and
institutional issues. At the municipal level, for example, the World Health Organization's Healthy
Cities initiative seeks to commit urban managers to a concerted program of environmental health that
is tailored to each urban area. The German Agency for Technical Cooperation (GTZ) is helping cities
in Nepal and Thailand to implement urban environmental management guidelines. To ensure
consistency, the international coordination of research and policy analysis, capacity building, and
other reforms needs to be strengthened. Existing international networks that can be instrumental in
promoting such coordination as and in facilitating city-to-city and community-to-community
assistance for environmental management include the International Union of Local Authorities, the
Habitat International Coalition, and other groups (Box 4.8).

4.54 Support for international research and policy analysis. In light of the lack of global
and city-specific data that are needed to formulate urban environmental strategies, donors should
support research on environmental conditions, impacts, problem causes, and the costs and benefits
associated with alternative interventions. Areas where research is urgently needed include: health
impact estimation, economic valuation, environmental management techniques, and social assess-
ment. More broadly, the collection of environmental data is needed in all sub-sectors. To ensure some
degree of consistency in approaches and comparability among countries, all research, data collection,
or policy analysis by the support agency should be well-coordinated with other relevant donor
activities and with existing regional or sub-regional urban research networks. Agencies supporting
research should also ensure that the results of the various research and policy analysis activities are
disseminated to urban authorities, academic researchers, international urban networks, and other
donors. Two new financing mechanisms administered by the UNDP to support such research and
analysis (as well as demonstration activities) are the Local Initiative Facility for Urban Environment
(LIFE) and the Global Environmental Facility Small Grants Program.

Monitoring and evaluating progress

4.55 Performance indicators must be monitored and evaluated over the long-term and
mechanisms must be set up for feedback from the implementation experience. In this way the steering
committee can systematically analyze, assess, and adjust the environmental planning and manage-
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ment process. The results should also feed into associated data collection and information analysis.
Such monitoring and evaluation is particularly important in rapidly developing economies where
policies, institutional arrangements, and social and economic conditions are changing rapidly.

4.56 Regular monitoring and evaluation are needed so that emerging urban environmental
issues are recognized and addressed before they become costly emergencies, and so that existing
environmental management strategies and action plans can be routinely assessed and adjusted. To
ensure effective implementation of strategies and plans, monitoring and evaluation should focus on:

* monitoring of performance indicators for environmental infrastructure and
services;

* monitoring of implementation of prevention and mitigation measures; and
* long-term ambient monitoring to guarantee compliance with environmental

standards.

4.57 Capacity building activities should be routinely monitored and periodically adjusted to
reflect changing needs. In evaluating existing programs, local authorities should assess whether all
critical environmental issues have been identified. This can avoid costly crises. Checks should also
be made on whether management strategies and action plans have been agreed upon for all identified
issues, and whether all relevant policy instruments available to the partners in the environmental
planning and management process are being effectively used. Based on an assessment of environ-
mental management in Japanese cities, the factors that contributed to successful implementation
include: rapid economic growth, political and economic equity, integration of industrial promotion
and environmental management, decentralization of important government functions to competent
local governments, and an educated, articulate population (Ex Corporation 1992).



ANNEX A: CASE STUDIES

Case Study 1: Environmental Consultation in Dar es Salaam

Background

A 1.1 In early 1991, the Government of Tanzania asked to participate in the UNCHS (Habitat)
Sustainable Cities Programme (SCP). Preparatory activities of the SCP included: (a) a city
environmental profile that organized available information on environmental, developmental and
institutional conditions; (b) a formal project agreement with associated funding; and (c) a carefully
prepared and structured consultation that involved all project partners so that they could set priorities,
clarify roles, establish procedures, and develop a sense of common purpose and ownership. The
preparatory activities also involved ad hoc operational support to meet high- priority needs identified
through the SCP. The support was mobilized in collaboration with the UMP and included updating
base maps from satellite imagery, organizing an emergency solid waste clean-up campaign, and
providing legal and technical advice on privatizing waste collection.

The consultation

A1.2 A five-day city consultation from August 23-September 1,1992 was a collective
achievement. It was based on information in the environmental profile and structured according to
a generalized SCP format (the "consultation shell") that was adapted to the specific circumstances
and priorities in the city. In attendance on each of the five days were more than 100 participants from
the public, private and community sectors, including ten cabinet ministers with their principal
secretaries, members of parliament, city councilors, business people, community activists, journal-
ists, and local experts, all of whom contributed to plenary and group discussions. The consultations
received widespread media coverage.

A1.3 Concrete results from the consultation included: (a) clarification of priority urban
environmental issues; (b) the establishment of inter-sectoral working groups, a multi-disciplinary
technical support unit, a steering committee, and focal points in relevant organizations, all for further
SCP activities; (c) the commitment of technical staff and an office for the SCP; and (d) lessons for
conducting future city consultations. Results from the consultation will contribute to the preparation
of a city-wide environmental management strategy and the development of an urban environmental
action plan. Some of these results are summarized in the Dares Salaam Declaration (see Box Al).

Follow-up

A 1.4 To ensure continued momentum, technical continuity, and long-term follow-up, the
consultation marked the beginning of the environmental Strategy and Action Planning Phase. This
phase is expected to result in the following outputs: (a) information and technical analyses to clarify
the environmental issues being adressed; (b) issue-specific environmental management strategies
agreed upon among all those whose support and cooperation is required for their effective
implementation; (c) a rolling overall urban environmental management strategy (EMS), to replace
the outdated master plan; (d) an urban environmental action plan (EAP) involving concerted
interventions at operational, institutional, and political levels; (e) preparation of technical coopera-



87

Box A1.1. Dar es Salaam declaration

The Consultation on Environmental Issues for Managing the Sustainable Growth and Development of
Dar es Salaam (26th August to Ist September 1992)

Recognizing that deteriorating environmental conditions in 4. A clear focal point be established through the Sustainable
and around the rapidly expanding and densifying city of Dar Dares Salaam Project where the partners can feelcomfortable
es Salaam present major obstacles to achieving sustained and to meet and deliberate upon issues, and discuss altemative
equitable socio-economic growth and development; courses of action if such working groups are to be effective;

Accepting that efficient and effective environmental man- 5. Such a focal point be directly integrated with existing city
agementforthecityofDaresSalaamisbasedon thefollowing management practices, but with sufficient independence to
principles: (1) that natural resources are the basis for sustain- encourageasenseof ownership andparticipationbythecity's
able development, and that environmental hazards threaten partners in the public, private and community sectors so that
development achievement; (2) that the environment forms an they may readily contribute their ideas, information, skills and
integral concern in development management; (3) that envi- financial resources;
ronmental issues cross development sectors, geographic space
and time; (4) that environmental management must reconcile 6. The Sustainable Dares Salaam Project focuses itsresources
competing interests; (5) that environmental management en- on building up a core of dedicated interdisciplinary profes-
tails coordination, implementation and technical support; (6) sionals from both levels of government, the private sectorand
that environmental management must adapt to and involve communityorganizationswhowilltogethersupporttheplan-
existing mechanisms and institutions; (7) that environmental ning, coordination and managementofthecity's future growth
management must evolve incrementally over time: (8) that and development in a sustained manner requiring in turn (a)
environmental management requires active involvement of the necessary supporting facilities, equipment and services,
those whose interests are affected and whose support is (b) secondment by relevant institutions through the Ministry
required; and (9) that environmental management requires responsible for Local Governmentofadditional professionals
deliberate and continuous public awareness and political to participate in the project technical support team and work-
support; ing groups, with commensurate incentives; (c) to nominate

desk officers to act as project focal points within the key
Having deliberated on a number of keyenvironmental issues government agencies;
and discussed the papers and case studies presented on spe-
cific problems of solid waste management and servicing 7. Broader policy issues be reserved for central government
urban land in the city; we the participants of this consultation decision, especially in the field of urban land, allowing the
have gained a better understanding of each others' roles and city authorities to be the active implementors of such policies
responsibilities in city management, not only across sectors, in planning the city's expansion, detailed subdivision design,
between levels of government, but perhaps most importantly survey and land allocations;
with respect to the contributions that both the private sector
and community based organizations can make to more effec- 8. Integrated cross sub-sectoral working groups immediately
tive urban environmental management; be established for the following two priority issues and topic

areas: (a) solid waste management, (b) servicing urban land;
Recomrnend that: I. The Dares Salaam City Council cannot
continue to be the provider of subsidized services due to the 9. Additional working groups be established through a con-
limited central government financial subsidy and poor rev- sultative process similar to this consultation to address envi-
enue collection; ronmental issues such as the following: (a) air quality man-

agement and urban transport, (b) surface water management
2. A new partnership approach to city management is there- and liquid waste, (c) management of coastal area resources,
fore required, which broadens the range of actors involved to (d) management of recreational resources and tourism attrac-
include the private sector and community based organiza- tion, and (e) management of urban agricultural potential;
tions;

10. The above be addressed through the Chairman of the
3. Working groups be established to address the key environ- concluding session, the Hon. Attorney General, to the Hon.
ment issues identified, which must have representation from Minister of State for Local Government, requesting that this
(a) affected sectors and levels of government, (b) affected declaration be forwarded to the Right Hon. Prime Ministerfor
geographic locations, and (c) the private sector, and commu- his information, and to all Ministers for their cooperation,
nity groups and interested individuals in order to overcome information and continuing support. Copy to the Resident
the poor coordination arrangements which are seen to repre- Representative of the United Nations DevelopmentProgramme
sent the principal constraint on effective city management so and the Executive Director of the United Nations Centre for
thatthey maytogetherchartoutconcerted actions in sufficient Human Settlements (Habitat) for their information and con-
operational detail toensure the sustainable growth anddevel- tinuing support; and copied to all participants.
opmentofourcityrecognizing its unique history, cultural and
social background, natural environment and economy; (102 signatures)
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tion and capital investment projects; and (f) support to develop environmental planning and
management capacity. During a three to six month follow-up and consolidation phase, priority
projects will be initiated, policy reforms and institutional improvements will be solidified, and
procedures for monitoring and evaluating the effectiveness of the EPM process will be put in place.
In the end, after a two-year SCP demonstration, an urban environmental planning and management
process should have been established.

A1.5 Since the consultation, the municipal government and its partners in the public and
private sectors have begun to develop and apply new approaches to human settlements planning and
management, with an explicit emphasis on sustainable urban development. This effort originally
developed around the priority issues identified during the consultation: solid waste; servicing urban
land; air quality; surface water; coastal area resources; recreation and tourism resources; and urban
agricultural potential. New urban management techniques were introduced and operationalized
through the process of addressing these issues. The approach has suceeded in widening the basis of
participation in development decisionmaking and in mobilizing a wealth of local resources through
new partnerships among the public, private, and community sectors.

A1.6 By late 1993, the cross-sectoral and inter-institutional planning and management
arrangements established around the initial priority issues have become a framework through which
additional urban environmental issues are now being addressed in a more coherent and effective
manner. Additional technical cooperation support (approximately $15 million) for building local
urban environmental planning and management capacity has been arranged with nine bilateral and
eight multicultural external support agencies. Stimulated by these achievements, the Government of
Tanzania has intiated a national programme for sustainable urban management to replicate the
lessons learned in Dares Salaam in Tanzania's eight intermediate cities. The Dares Salaam municipal
government and the Government of Tanzania are being supported in these efforts by UNDP' s country
programme (about $1 millon for Dar es Salaam and $2 millon for the national programme), organized
through the Sustainable Cities Programme.

Source: Jochen Eigen "City Consultation on Environmental Issues," draft article forHABITATNEWS, November1992.
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Case Study 2: Rapid Urban Environmental Assessment in the Cote d'Ivoire

A2.1 Management of urban environmental problems was selected as one of three key
themes for the Cote d'Ivoire urban sector review at the end of 1991, along with poverty alleviation
and land management. An inter-ministerial Environment Working Group was established to assess
the status of environment in the urban sector, and develop recommendations for improving
environmental management in the capital and secondary cities. This work is being done in
coordination with two other working groups, as well as with the team that will develop C8te d' Ivoire' s
national environmental action plan.

A2.2 The environmental working group identified ten areas of environmental concern for the
country's cities:

* surface water pollution and supply
* solid waste management
* sanitation
* urban transport
- open and green space
• preservation of cultural heritage
* energy use and supply
* management of urban markets
* industrial pollution
* land use.

The working group also developed a tentative list of options for addressing these environmental
problems. However, they realized that issues and options needed to be further developed, ranked, and
placed in the overall context of the urban sector review.

Scope and objectives

A2.3 A three-step process (described below in more detail) is being used to more fully and
quickly assess the environmental issues and options facing cities in Cote d'Ivoire. The process is
being used by the UNDP/UNCHS (Habitat)/World Bank UMP, and by the UNDP/World Bank
Metropolitan Environmental Improvement Program (MEIP) and the UNCHS SCP. This approach
is designed to gather relevant information on the state of the urban environment in C8te d'Ivoire; to
understand the interactions and institutions that affect urban environmental quality; to rank
problems; and to outline a sub-sectoral strategy.

A2.4 The environmental working group's efforts will be based on an analysis of Abidjan and
seven secondary cities. The secondary cities were chosen according to geographic location,
population, growth rate, and range of environmental problems (see table A2. 1). The cities and criteria
are summarized in the table below. Four of these cities (Bouake, San Pedro, Ferke, and Bouna) are
being used as case studies by the other two working groups. Eight other cities may be added with the
help of U.S. Peace Corps volunteers working on an urban environmental management project.
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Table A2.1. Selection of secondary cities

City Location Population' Rate2 Environmental problems

Bouakd C 332,000 5.2 squatter settlements, grey water,
industrial emissions

Gagnoa W 95,000 5.5 drainage, marketplace, water quality,
roads

San Pedro SW 82,000 7.5 sanitation, drainage, land subsidence,
housing

Abengorou E 65,000 5.0 water management, marketplace, forest
degradation

Grand Bassam SE 45,000 3.6 coastal erosian, historical heritage,
eutrophication

Ferkd N 37,000 2.6 industrial pollution, desertification, water

Bouna NE 15,000 4.8 drought, housing

1. 1990 estimate
2. average annual growth rate, 1973-88

Process

A2.5 Information gathering: environmental indicators questionnaire. A questionnaire on
urban environmental indicators has been developed by an international technical working group and
field-tested by the UMP. It covers baseline social and economic statistics; housing and health
conditions; the natural environment; land use; urban transport; urban energy use; air pollution; noise
pollution; water resources, water supply and sewerage/sanitation; and solid and hazardous wastes.
The questionnaire can be completed relatively quickly by local consultants (using secondary sources)
in conjunction with the environmental working group. For Abidjan, a full set of environmental data
have been collected using the indicators questionnaire; for each of the secondary cities, a reduced set
of data were assembled (tables on background statistics, natural environment and land use, air
pollution and energy use, and water resources and urban waste).

A2.6 Understanding the setting: environmental profile. Information from the question-
naire, along with relevant studies and other documentation, will be used to prepare a four-section
urban environmental profile. First, the background section provides a historical, geophysical and
socio-economic perspective on the urban environment. Second, the status section summarizes
existing information on the quality of environmental media (air, water, land, and cultural property),
and briefly analyzes key natural hazards (both geogenic and human-induced). Third, the develop-
ment-environment section describes how development-oriented activities and services in the public,
private and informal sectors influence environmental quality, and how environmental factors
constrain or promote development. Fourth, the setting section identifies the key public and private
actors engaged in environmental management, the existing management functions (instruments of
intervention, and mechanisms for coordination and decisionmaking), and the initiatives that are being
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undertaken to improve environmental management. A full profile has been prepared for Abidjan; an
executive summary, covering these four sections, was written for each of the secondary cities.

A2.7 Establishing priorities: the consultation process. The profile is useful for delineating
the nature and extent of urban environmental problems. But this precedes ranking, which requires
public discussion and technical judgment. Several consultations (consisting of individual interviews
or small roundtable meetings) will be organized with municipal politicians, local government
planners, environmentalists, regional/national officials, community groups, universities, NGOs, and
private industry. These interviews will explore different perspectives on environmental priorities,
constraints, and opportunities. Participants will then convene at a "town meeting" on the urban
environment to try and reach a consensus on priorities. The working group would then use these
results, along with technical inputs, to establish a ranking that balances public perception and
scientific knowledge. With baseline information, an understanding of key interactions, and a sense
of priorities, the working group should be able to sketch a general environmental management
strategy for tackling key urban environmental problems (see Case Study 3) (Urban Management
Programme 1992).
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Case Study 3: Environmental Management Strategy for Metropolitan Manila

Background: rationale and process

A3. 1 The Government of the Philippines is extremely concerned about the increasing rate of
environmental degradation in major cities throughout the country, especially in the Metro Manila
Region (MMR). The MMR consists of seventeen separate local government units that make up a total
land area of 636 square kilometers and a 1990 populated estimated at 9.8 million. To begin to contain
urban pollution, the Government started in September 1991 to prepare an environmental manage-
ment strategy for the MMR, linking it to the preparation of an industrial efficiency and pollution
control program. The objective of the study was to prepare a broad pollution control strategy for the
MMR to provide a framework for public and private sector actions.

A3.2 The strategy study was initiated by its two principal client agencies with the Govern-
ment-the Department of Environment and Natural Resources and the Department of Trade and
Industry. It was funded by the UNDP/World Bank Metropolitan Environmental Improvement
Program and was undertaken by a consortium of two consulting firms (one Filipino and one foreign),
with advice from a local technical working group and oversight from a local joint steering committee.
Work proceeded in three phases leading to: (a) an inception report (November 1991) listing
preliminary findings and problems encountered; (b) a problem identification report (January 1992)
that served as a technical working paperfor discussion with (among others) a technical working group
and a joint steering committee; and (c) an interim report (May 1992) presenting draft findings and
recommendations. The final report on the strategy was issued in August 1992; its recommendations
are now being reviewed by the Government and donors.

Findings: environmental conditions and trends

A3.3 Generally, the strategy found that deteriorating urban environmental conditions have
accompanied rapid population growth and expansion of the MMR, with development occurring in
a largely random, unplanned way because of a lack of appropriate land management policies. The
conditions of different environmental media are as follows:

* Water. All surface water is contaminated with human, solid, and industrial
wastes to varying degrees, with the major river systems classified as biologically
dead. Lake water quality is still acceptable for aquatic life and industrial uses,
but may be threatened by hazardous wastes. The aquifer level has been lowered
by over-extraction and degraded by saltwater intrusion. The coastal waters of
Manila Bay are considerably polluted, with high dissolved oxygen levels and
fecal/total coliform counts. For water pollution, the key sources of biological
oxygen demand are domestic wastewater (40 percent), industrial wastewater (38
percent) and solid waste (22 percent). Motor vehicles are the largest source of
most air pollutants followed by industries and utilities, though the bulk of
particulate matter consists of resuspended soil.

• Land. Inadequate solid waste management is a major cause of land and water
pollution, with 1,000 tons of solid waste going uncollected every day. Settlement
patterns are uncontrolled as is industrial estate development.
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Air. The MMR has some of the worst urban air pollution in the world. High
concentrations of particulates and lead pose serious threats to human health.

A3.4 If no action is taken, the quality of life will continue to deteriorate and public health will
be adversely affected. With increasing sedimentation in Laguna Lake and the continued dumping of
heavy metals in Manila Bay, fisheries could be wiped out and tourism would decline. With ground
water levels receding dramatically and with saline intrusion near the shoreline, the natural supply of
ground water could be exhausted, requiring substitution with high-cost alternative water supply
sources.

Elements of a priority-led strategy

A3.5 Using previous studies and new information on rates of environmental degradation, the
following ranking (in descending order of importance) of urban environmental priorities was
developed:

(a) Solid waste
(b) Flooding
(c) Toxic/hazardous pollution
(d) Slum/squatter settlements
(e) Water pollution
(f) Air pollution
(g) Degradation of natural resources
(h) Noise pollution.

Several sub-strategies were then designed to deal with these priorities. Solid waste, flooding, and
water pollution problems are tackled in a water quality management strategy; hazardous wastes are
included in a toxic and hazardous substances strategy; issues involving slum/squatter settlements and
degradation of natural resources are included in a land use management strategy; and air pollution
is the focus of the air quality management strategy. Issues of human and financial resources that cut
across all the strategies are tied together in strategies for institutional strengthening and financing.

A3.6 The water quality management strategy consists of: (a) an accelerated septic tank
desludging program; (b) expansion of a combined sewer system through the Second Manila
Sewerage Project; (c) development of two sanitary landfills and five transfer stations; and (d) waste
minimization and wastewater treatment for the top 100 polluting firms. The hazardous waste strategy
calls for provision of temporary on-site storage facilities and development of a centralized treatment
and disposal facility. The land use management strategy seeks to incorporate environmental issues
into land use plans, along with development of a plan for greening of the MMR. The air quality
management strategy begins with a program to phase lead out of gasoline and to reduce the sulphur
content of fuel; it also includes a program for vehicular and industrial emissions monitoring. The
strategy for institutional strengthening includes reform that clearly designate the Metro Manila
Authority as the key power for metropolitan land use, measures to improve the monitoring and
enforcement capacities of the Department of Environment and Natural Resources and the Laguna
Lake Development Authority. The strategy also includes support fortraining, for political consensus-
building, and an information/public education campaign. The financing strategy proposes both an
environmental management project for external funding, and the establishment of an Environmental
Management Fund supported by discharge fees paid by industries.
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Investments and returns

A3.7 The overall strategy would cost $186 million. The major components, in descending
order of cost, are: wastewater treatment, waste minimization for existing industries, waste minimi-
zation for new firms, hazardous waste management, pollution abatement appraisals, air pollution
control equipment, institutional strengthening, air emission monitoring, and a business center.
Additional programs would be supported with local resources through the Environmental Manage-
ment Fund. If the project is not undertaken, the estimated economic and social costs of continued
urban environmental degradation would amount to P1.23 billion (about $53 million) in the year 2000.
By that time, the annual net environmental benefits associated with the project (in the year 2000) will
be an estimated P732 million (about $32 million).

The knowledge gap

A3.8 The study also identified priority areas where more information and analysis are needed.
One of the top priorities is the improvement of surface water quality models; they need to be
expanded, modified, or replaced. Ground water contamination needs to be assessed; once data are
available, a study to evaluate the institutional structure, resources and regulations for ground water
management is needed to recommend appropriate changes. And environmentally acceptable land use
plans and zoning ordinances should be developed, along with training for relevant staff (Republic
of the Philippines 1992).
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Case Study 4: Water Quality Management in the Delaware Estuary

A4. 1 This case study presents the concepts of a participatory planning approach for develop-
ing an issue-specific environmental management strategy affecting several cities-in this case, for
regional water quality management in the Delaware Estuary. The example is based on an innovative
planning effort carried out for the Delaware Estuary in the mid- 1960s for the purpose of setting water
quality goals.

Background

A4.2 With its headwaters originating in the state of New York, the Delaware Estuary is an 86-
mile stretch of tidal river that begins at Trenton, New Jersey, and flows by the Philadelphia,
Pennsylvania and Camden, New Jersey area as well as several intermediate cities such as Wilmington,
Delaware. Federal, state, inter-state, and local level governments are involved in its management,
primarily through the Delaware River Basin Commission.

A4.3 When the study was conducted in 1960, water quality in the estuary was already poor,
and recreational uses were severely curtailed. Commercial fishing was estimated at only about 8
percent of possible capacity, with frequent fish kills caused by low oxygen conditions in the estuary.
Thus, the economic losses associated with poor water quality were significant, and the aesthetic value
of the estuary was also depressed. Most cities in the area did not disinfect their waster discharges,
giving rise to high summer bacteria levels and concern about health risks.

Planning approach

A4.4 The interest-based planning approach that was adopted was designed to take into
account the following considerations:

* the difficulty of determining cause and effect relationships between waste
discharges and water quality, which requires a rigorous technical analysis;

* the (usually) poorly articulated nature of water quality goals;
* the ease with which a realistic and reasonable range of objectives can be obtained

from a regional group of water-using interests;
* how, by having a range of objectives at hand, one can evaluate the consequences

of the goals under discussion and continually provide information to water-using
interests, regulatory, and technical interests;

* the importance (as the analysis continues) of asking water-using interests for
recommendations on a single water use objective; and

* the usefulness of presenting all information and recommendations (at the
conclusion of the analysis) to appropriate decision-making bodies for action and
implementation.

A4.5 The basic premise of the interest-based planning approach is that if an efficient
communications network can be established between water-using groups, a set of objectives will
emerge that can form a meaningful point of departure for decision-making. Applying this to the
Delaware case, a tripartite advisory committee structure was adopted. It consisted of a Policy
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Advisory Committee, a Technical Advisory Committee, and a Water Users Advisory Committee
(WUAC).

A4.6 The Policy Advisory Committee included representatives from state, interstate, and
federal agencies having the legal power to abate pollution. The committee attained consensus from
the various state and other government agencies on pollution abatement policies and plans.
Committee members worked to ensure the inclusion of established water quality plans in the overall
water pollution control strategy.

A4.7 The Technical Advisory Committee included experts familiar with the technical aspects
of water pollution control and representatives from agencies participating in water pollution control
work. The technical committee kept these agencies apprised of the technical status of the study,
provided technical assistance to the federal government in the planning and coordination of the study,
helped organize sub-projects, and advised the Policy Advisory Committee and WUAC on technical
matters.

A4.8 WUAC members were drawn from all of the water-using interests in the study area. The
WUAC advised study participants on the water use and water quality needs and desires of the people
in the study area. The committee also served a public relations function. The parent committee was
formed by combining four subcommittees: a general public subcommittee, an industrial subcommit-
tee, a local government subcommittee, and an environmental interest subcommittee. Although the
general public and environmental interests were not as well organized and did not have the same
motivations as the major water withdrawal and waste discharging interests, they had equal status in
the parent committee.

A4.9 The work of the WUAC was initiated by formal meetings held with each of the four
subcommittees. At opening meetings the philosophy, objectives, and methodology of comprehen-
sive planning were explained and the role of the WUAC was reviewed in detail. Each group then
selected a chairman to sit on the WUAC to represent their subcommittee.

A4.10 The WUAC's effort to determine the water use and quality desires of each of the
subcommittees was divided into two phases. In Phase I the committee elicited from each group what
they saw as the water use and quality needs and desires they wanted to achieve. Phase II was intended
to provide more information on the specific location of present and desired future water uses and
specific ranges and/or values of individual water quality parameters associated with each water use.

Water use and water quality objective sets

A4.11 Based on the work of all the committees, five water use/quality objective sets were
prepared. Each objective set delineated various reaches of the estuary where different water uses
would be made suitable from a water quality standpoint. The uses considered included municipal and
industrial water supply, sport and commercial fishing, and water-contact recreation. In summary, the
five sets were:

Objective Set] (OS-I): This set would provide the greatest increase in water use
and quality. Water contact recreation would be made suitable in the upper and
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lower ends of the estuary (about forty-five miles would be suitable for swim-
ming). Sport and commercial fishing opportunities were placed at relatively
high levels. The passage of anadromous fish was included as a definite part of
the water quality management program.

Objective Set 2 (OS-2): The area of water contact recreation was reduced
somewhat from the first set (about one-third of the estuary would be suitable for
swimming). A reduction in the dissolved oxygen goal was considered to result
in a concomitant reduction in sport and commercial fishing. Anadromous fish
passage remained as a specific aim of the management program.

* Objective Set 3 (OS-3): This was similar to OS-2. The management for
anadromous fish passage was not included as a definite goal of this set, although
substantial increases in passage would result from treatment requirements
imposed to control oxygen levels during the summer. A general decrease in sport
and commercial fishing potential was imposed through a lowering of the oxygen
requirements.

i Objective Set 4 (OS-4): This set represented a slight increase over 1964 levels
of water contact recreation and fishing in the lower reaches of the estuary.

* Objective Set 5 (OS-5): This set represented maintenance of 1964 conditions,
that is, a prevention of further water quality deterioration.

A4.12 For each of the objective sets, twelve water quality parameters were considered
including dissolved oxygen, coliform bacteria, turbidity, and temperature, among others. This
linkage between water use and water quality then formed the quantitative basis for estimating the
effects of various waste reduction programs.

Waste reduction programs-costs and benefits

A4.13 The various objective sets were analyzed in terms of the type of point waste source
reduction program that would be necessary to achieve the water quality goal. Specific attention was
directed to dissolved oxygen. As there were several waste sources and reduction options, optimum
waste control models were formulated under assumptions of overall cost minimization of treatment,
uniform treatment throughout the estuary, or zoned treatment. A water quality model was developed
and used as the basic cause/effect mechanism to relate waste load discharge to resulting water quality.

A4. 14. The results of the application of the management models provided information on the
effectiveness of options and the sensitivity of the cost of solutions to such physical parameters as
dispersion and re-aeration, as well as providing a basis for estimating the costs of various
administrative control policies. Total costs and marginal costs were estimated for each of the
objective sets and under the three control programs. Benefit estimates were also made for each of the
objective sets. Figure A4. 1 plots the total costs and quantifiable benefits on an ordinal abscissa scale,
including the costs and benefits of the program finally chosen by the Delaware River Basin
Commission. The maintenance of 1964 water quality conditions in the face of increased raw waste
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Figure A4.1. Costs and beneflts associated with water quality objective sets in the Delaware Estuary
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loading through 1975-80 would require an expenditure of about $140 million (1964 dollars). The
difference in cost between the uniform treatment option and the cost minimization option for the
lower and middle objectives was substantial and averaged about $90 million. After deliberation
among the committees and following an analysis of marginal costs and benefits, it was decided that
a set of objectives similar to OS-3 appeared most desirable from a quantitative analysis.

The decisionmaking process

A4. 15 Next, the five objectives were formalized into complete sets with accompanying control
programs and presented to the WUAC for specific recommendations to the Delaware River Basin
Commission. Ultimately, the WUAC in March 1966 agreed to recommend Objective Set 3 as its goal
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for the Delaware Estuary. This was a result of three subcommittees preferring 0S-3 while the fourth
group (the environmental interests group) preferred OS-2.

A4. 16 A series of public hearings, discussions, and dialogue commenced after presentation of
the preliminary results and water quality objectives by the Delaware River Basin Commission at a
conference in 1966. It became clear that the policy and administrative sectors favored a higher
objective that OS-3, the set chosen by a majority of the WUAC. However, at the annual Delaware
River Basin Commission governing board meeting in March 1967 OS 2 was selected as the goal for
the Delaware Estuary. This choice (with some modification), led to widespread frustration among
the industrial and local government groups of the WUAC. These groups felt that, after the
considerable effort and expense of participating in the decision making process, the recommenda-
tions and concerns of the group were completely discounted in the final hours. In reality, much of the
input of these water use groups formed the framework for the range of objectives used in the decision
making process. The concept of desirable water uses, leading to specification of water quality levels
and then to waste load discharge requirements, formed an important part of later public hearings. At
the very least, because of the participation of the entireestuarine community, a setting wasestablished
within which each interested group had played a role. The implementation of the Delaware River
Basin Commission quality program, albeit not the program desired by the industrial and municipal
community, incorporated several unique features in water quality management that benefitted all
concerned.

Epilogue

A4.17 Having set the water quality objectives, the Basin Commission established a series of
zones and arrived at a uniform percent removal for each zone. A reserve of about 10 percent was set
aside as a hedge against uncertainty about future discharges. All dischargers are required to install
a minimum level of nominal secondary treatment (about 90 percent). For each zone, the percent
removal is applied to the raw load of each discharger to determine his waste load allocation. This
bypasses the question of when a load becomes significant to the water quality of the estuary. Primary
attention from an enforcement point of view is paid to the large municipal and industrial discharges.
The burden of sampling for compliance is on the discharger.

A4. 18 This assignment of waste discharge allocations to achieve and maintain a water quality
objective represented a significant departure from standard U.S. regulatory practice. Each waste
discharger has full knowledge of what is expected as opposed to vaguely stated treatment require-
ments or broad scale effluent concentration criteria. As time progresses, the percentage of waste
removal required along the Delaware will have to increase substantially. For some zones, advanced
treatment achieving greater than 95 percent removal will be required for organic wastes and nutrients
by the year 2000 to maintain the allocations and water quality objectives.

Source: Thomann, Robert J. "Comprehensive Water Quality Management-the Delaware Estuary." In SystemsAnalysis
and Water Quality Management. New York: McGraw-Hill, 1972.
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Case Study 5: Catchment Protection in the Sao Paulo Metropolitan Region

A5. 1 The formulation of a watershed protection plan for the Sao Paulo Metropolitan Area
(SPMA) is a good example of an issue-specific urban environmental management strategy. It started
with a rapid assessment to gauge explicit needs and inventory problems. Consensus among the
various actors was achieved through consultations, culminating in an issue-specific strategy. The
plan set the stage for coordinated short- and medium-term sectoral action plans and investments.

The approach taken

A5.2 In the Sao Paulo approach, once priorities were set and consensus was achieved, a series
of sectoral action plans and investments were designed. The lesson from Sao Paulo is that such a
consensus-based strategy should comprise the following:

* the agreed long term environmental goals for the urban region;
* a set of interim environmental goals and objectives to guide phased investments;
* the ranking of pollution control and other measures to improve environmental

quality;
* the identification of priority sectors for channeling investments, including

project profiles; and
* the recommended policy reforms, instruments, and institutional development

needed to implement the environmental management strategy.

Background

A5.3 The greater SPMA is the most urbanized, industrialized and affluent region in Brazil.
It consists of thirty-eight cities, with Sao Paulo City (SPC) being the largest (current population is
11.4 million. The SPMA is already one of the largest and fastest-growing urban regions in the world,
having a population approaching 20 million and registering a growth rate averaging nearly 5%
annually since 1960. Population is projected to be 24 million inhabitants by the year 2000 by which
time the SPMA will be the second largest urban agglomeration in the world after Mexico City. The
SPMA covers 8,051 square kilometers, including a metropolitan core of 900 kilometers. The region,
with 12 percent of Brazil's population, produces nearly a third of the country's industrial output and
accounts for 18 percent of gross domestic product (Leitmann 1991).

A5.4 Further expansion of the SPMA is bounded on the north and south by major water basins
that are the sources for most of the urban water supply. Urban growth, however, has been in a
southerly direction, resulting in water quality deterioration in the Guarapiranga Reservoir, which
serves 30 percent of the urban population. Guarapiranga Basin's population, now 492,000, is growing
at 3 percent a year. Sixty-five percent of the inhabitants are located around the reservoir itself, and
most of the others live in three adjacent municipalities in the upper catchment area. Approximately
24,500 families live in favelas without urban services. The wastes from these communities are
discharged directly into the reservoir along. Upstream municipalities are sewered and have solid
waste collection services, but are prohibited by federal law from discharging wastes within the
catchment area. Compliance is difficult because neighboring municipalities outside of the catchment
area have passed local bylaws prohibiting the importation of wastes from other jurisdictions. Federal
land use restrictions in the catchment area are so severe that landowners do not develop their
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properties, leaving them vulnerable to invasion by squatters to form new favelas. Agricultural and
industrial activities in the catchment area are also problematic and better controls are needed.

A5.5 Water quality of the Guarapiranga reservoir has been seriously compromised as a result
of these problems. For example, over the past decade nutrient discharges (nitrogen and phosphorus)
have increased, resulting in the proliferation of algae in the reservoir. This in turn has led to a doubling
of treatment costs, obstruction of treatment filters, and taste and odor problems. The water quality
problems are well-publicized and widely recognized by the urban population.

The Sdo Paulo consultation

A5.6 To mobilize support around concern for water quality problems and to back up that
concern with hard data an initial consultation was combined with the preparation (by local
consultants) of an environmental profile of Sao Paulo. At the initial consultation it was unanimously
agreed that Guarapiranga required urgent action. The profile, which included interviews with city,
community, and business leaders, was followed up by a town forum on the urban environment.
Participants included over 120 city and state government officials, members of NGOs and commu-
nity groups, academics and researchers, leaders of professional organizations, and members of the
press. Among the priority issues flagged in relation to water quality in the Guarapiranga watershed
were substandard housing, lack of environmental infrastructure and services for the poor, and
settlement on risk prone areas.

The issue-specific environmental management strategy

A5.7 In 1991 a working group was set up with a goal of devising a solution to the problem.
The group, led by the State Water and Sanitation Company (SABESP), includes among others the
State Environmental Agency (CETESB), the Metropolitan Planning Authority (EMPLASA), and
the four municipalities involved in the Guarapiranga Basin. An environmental strategy was
formulated for the basin and an action plan prepared and presented to the World Bank for financing.
The Bank participated in and supported all phases of this process. The action plan will cost an
estimated $229 million, and includes the following elements:

Immediate urban areas:
* land use rationalization and control, including lot readjustment and urban

rehabilitation;
* resettling favelas and low-income households located in risk-prone and geologi-

cally unstable areas;
* access roads and urban infrastructure;
* integrated provision of water supply, sewerage, drainage, slope stabilization,

and solid waste collection in presently unserved areas; and
* elimination of direct waste discharges and runoff into the reservoir by intercep-

tion and pumping to an adjacent basin (the Tiete River) where future wastewater
treatment will be provided.

Upper catchment area:
* facilities for upstream municipal wastewater treatment and solid waste disposal;
* land use management;
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* development of recreational parks and ecological areas as buffer zones around
the reservoir shoreline;

* control of erosion and nutrients from agricultural runoff; and
* restrictions on mining and industrial activities.

A5.8 Responsibility for these actions is spread across several state and municipal authorities,
each of which has made a commitment to participate and finance their share of the agreed actions.
Key instruments to be applied so as to meet the objectives of the project and ensure the desired benefits
include:

* a surcharge for Guarapiranga water use by Sao Paulo consumers;
* adequate pricing policies for resources and services in the catchment area;
* increased property taxes and application of betterment levies to all local

beneficiaries;
* development of recreational parks to protect critical and damaged areas and

prevent future occupation by favelas, managed by private concessions;
* integrated pollution control actions across state agencies and municipalities; and
* training programs for watershed management, including technical and financial

support to NGOs and the four municipalities.

Conclusion

A5.9 One of the main medium-term institutional reforms would be to create a Guarapiranga
water basin management agency. The action plan calls for studies and the organization of the public
and governmental consultation process needed to develop and establish the basin agency. The agency
will have primary environmental planning, monitoring and enforcement functions in the basin. An
indirect benefit of the project will be to develop a modern scheme of river basin management, which,
in the medium term, would be expanded on a larger scale to the other major basins in the region that
serve the SPMA as well as nationally.

Source: Bartone, CarlandEmilioRodriguez. "Watershed Protection in the Sao Paulo Metropolitan Region: ACase Study
of an Issue-Specific Urban Envirommental Management Strategy." Infrastructure Notes, Urban No. UE-9. World Bank
Transportation, Water and Urban Development Departnent. Washington, D.C., April 1993.
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Case Study 6: Mexico City's Plan for Tackling Air Pollution

A6. 1 The Mexico City Metropolitan Area (MCMA) is one of the most populous urban areas
in the world and has the worst air pollution of any city in the Western Hemisphere. MCMA's
population has grown from less than 1 million at the beginning of the century to 15 million in 1990,
and is projected to reach 20 million by 2010. The critical air pollutants in the MCMA are lead, ozone,
carbon monoxide (CO), and fine particulate matter. Peak ozone concentrations, the highest of any
city in the world, are more than four times the accepted national and international norms. Peak period
total suspended particulate levels are among the highest recorded in any city in the world, and far
exceed the Mexican health advisory level. CO far outweighs all other pollutants combined in terms
of total mass of emissions, but levels are less of a threat to health, because CO is much less hazardous
than other pollutants. The major source of atmospheric lead in the MCMA is combustion of lead anti-
knock compounds in gasoline.

The action planning process

A6.2 Given the urgency of the air pollution problem in the MCMA, the World Bank and the
Mexican Government undertook a sector study, drafted in 1991, to provide the technical and
analytical underpinnings for a proposed Bank project on transport air quality management in the
MCMA. The study was prepared by Bank staff and consultants, and draws heavily on work conducted
by the Mexican Government in connection with its "Programa Integral Contra la Contaminacion
Atmosferica de la Zona Metropolitana de la Ciudad de Mexico" and work carried out by ajoint team
of Mexican and international consultants for the Departmento del Distrito Federal. Development of
the action plan involved: (a) estimating health and economic impacts of air pollutants, based on
sources, total emissions, toxicity, and exposure patterns; (b) evaluating the Government's current air
quality strategy for the MCMA; (c) assessing transport policy options, based on their cost-
effectiveness; and (d) designing a strategy that includes institutional improvements.

A6.3 Estimating health and economic impacts. Quantitative data on the health and other
economic impacts of air pollution in the MCMA were only beginning to be developed at the time of
the study. Preliminary analyses suggested that excess levels of fine particulate matter may be
responsible for 12,500 extra deaths and 11.2 million lost workdays a year, while ozone may account
for 9.6 million lost workdays per year, both due to respiratory illnesses. Around 140,000 children
were estimated to suffer a reduction in IQ and agility, requiring remedial education due to excessive
lead exposure. About 46,000 adults suffer from hypertension for the same reason, and about 330 of
these adults die of heart attacks. Additional heart attacks and other circulatory problems can also be
expected due to CO exposure, but data on actual exposures were insufficient to provide a quantitative
estimate. Total economic damages due to the health effects of air pollution in the MCMA were
conservatively estimated at $1.5 billion per year.

A6.4 Evaluating the government's air quality strategy. Since 1988, air pollution control
programs have been greatly expanded in the MCMA. An Emergency Air Pollution Control Program
was put into effect in 1989 and consists of: adoption of tighter vehicle emissions standards, a rotating
one day a week driving ban, a mandatory reduction in gasoline lead content, a vehicle inspection and
maintenance program, upgrading of bus engines, and expansion of the air quality monitoring
network. In September 1990, the Mexican authorities announced an expanded effort, the Integrated
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Program Against Air Pollution in the Mexico City Metropolitan Area. It includes forty-two specific
measures affecting the following areas: (a) oil industry and fuels; (b) transport sector; (c) private
industry and services; (d) thermoelectric plants; (e) reforestation and sanitation; and (f) research,
education and communication. (A revised version was issued in April 1991.) The initiative was
effectively coordinated and implemented; however, air quality in the MCMA has not improved. It
is unclear whether this was due to shortfalls in the program and/or to unfavorable weather conditions.
The program should result in a substantial reduction in overall pollutant emissions. It could be
improved with better information, planning, coverage, clearer targets and priorities, more strident
economic incentives, better enforcement and monitoring, and direct linkage to transport sector
investments and policies.

A6.5 One lesson from the tepid results of the program was that regulations alone can
backfire-as did banning each car on a specific day of the week in Mexico City. Rather than stay off
the streets, many drivers bought a second car. The added cars pushed up the costs of administration.
And, with more cars in the city, many of them older, the regulation ended up increasing pollution,
not reducing it. This perverse outcome shows that understanding the effects of regulations and all
other incentives is crucial for sound policy-making.

A6.6 Assessing transport policy options. The study began by considering the following
policy goals: (a) to limit vehicle emissions per vehicle-kilometer (such as by use of catalytic
converters); (b) to make better use of existing road space (such as by increasing vehicle occupancies);
(c) to influence the relative use of public and private transport; (d) to reduce vehicle-kilometers by
limiting the use of private vehicles or shortening travel distances; (e) to reduce total passenger-
kilometers; and (f) to minimize motorized travel. A decision was made to focus on measures to limit
emissions per vehicle-kilometer travelled because such reductions require straightforward technical
(rather than social or behavioral) changes. The following options to reduce transport emissions were
identified: fuel pricing; emissions standards for new vehicles; reformulation of fuels; gasoline vapor
recovery; segregated transit; improved bus service; road infrastructure upgrading; freight redistribu-
tion; and a range of demand management measures.

A6.7 Ideally, the ranking and evaluation of these alternative air quality measures would be
done by comparing the costs and benefits of each, and selecting those offering the greatest net social
benefit. However, quantitative data linking pollutant emission reductions with human health and
economic impacts were not yet available. Thus, the options were assessed in terms of their cost-
effectiveness (cost per kilogram of emissions eliminated). As figure 6.1 A reveals, some technical
measures-such as retrofitting cars to use liquefied petroleum gas and making service stations
recover vapors-yield net savings. Others ride up the marginal cost curve. Emission standards,
applied to different groups of vehicles, are at the lower end. Mandatory inspection and maintenance
programs for vehicles are in the middle-rising as the standards are strengthened. Improvements in
the fuel mix are at the higher end.

A6.8 Beyond $1,200-$1,500 a ton, however, emission reductions get very expensive. At that
point, all that remains is demand management-to keep people out of their cars. Picking the best from
a menu of instruments without a gasoline tax could reduce emissions by 50 percent in 1995-at a cost
of $560 million. Adding a gasoline tax to the menu would allow the elimination of some costly
initiatives, and the same emission reductions would cost $460 million-and generate $300 million
in public revenues as an added benefit.
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Figure A6.1. Cost of controlling air pollution from transport In Mexico City
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A6.9 Designing andflnancing a strategy. The stated purpose of the proposed Transport and
Air Quality Strategy for the MCMA is not to replace individual sub-sector strategies, but to refine,
extend, and unify them. The fully-developed strategy will consist of a balanced package of policies
that will involve vehicles, fuels, transportation policy, and research and education. In addition, it will
create and strengthen institutions needed to implement the strategy, monitor its effectiveness, and
carry out further air quality planning. Provision will be made for the mobilization of resources to carry
out the strategy. Thirty-four strategy components have been identified, based on least-cost analysis.

A6.10 Many of these components are now being integrated into a World Bank-supported
project, Transport Air Quality Management Project for the Mexico City Metropolitan Area, which
is under appraisal. Tentatively, it will consist of the following:

A vehicle component including (i) support to develop, promulgate and enforce
emission standards for new vehicles, (ii) progressive improvements to in-use
emission standards, and inspection and maintenance programs for high-use
vehicles and private cars, (iii) lines of credit to finance the replacement of old,
high-use vehicles (taxis, trucks and minibuses) with new, emission-controlled
vehicles, conversions of high-use vehicles to liquefied petroleum gas (LPG) or
compressed natural gas (CNG), and re-engineering and retrofit of emissions
controls, and (iv) improvements to the vehicle registration system;
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* A fuel component to help fund the installation of vapor recovery systems at
service stations, and an alternative fuel pilot program to speed the conversion of
high-use vehicles to LPG or CNG;

* A transport policy and management component to help prepare an integrated
transport and air quality management strategy for the MCMA, including travel
demand management, urban freight management, public transport, and trans-
port investment planning;

* A scientific base component to help fund consultant services to strengthen air
quality planning in the MCMA through an integrated research plan and equip-
ment for extending the air quality monitoring system, short-term pollution
forecasting and the mobile-source emissions laboratory; and

* An institutional strengthening component to support agencies involved in air
pollution control as well as independent annual environmental audits.

A6. 11 Tackling the institutional issues. The planning and implementation of a program to
control air pollution in the MCMA is greatly complicated because the problem has national, regional
and local characteristics. As a result, a multitude of federal, state and municipal agencies are involved
in policy making; effective implementation and coordination are difficult to achieve. Since the
MCMA includes both the Federal District and seventeen municipalities in the state of Mexico, and
air pollution originates in and affects the entire Valley of Mexico, the problem is regional in scope,
requiring common action across jurisdictional boundaries. However, such areas as vehicle inspec-
tion, traffic management and public transport, for example, are the responsibility of individual
agencies in the federal, state and some municipal governments.

A6.12 To address these cross-sectoral and crossjurisdictional issues, the Government created
the Commission for the Prevention and Control of Environmental Pollution in the Metropolitan Area
of the Valley of Mexico (CMPCCA) in 1992. The CMPCCA has responsibility for the prevention
and control of all aspects of environmental degradation in the region (with an initial focus on air
pollution) by defining and coordinating the policies, programs and projects of public agencies at all
levels of government. To help make this body an effectiveinstitution, the World Bank project will
provide CMPCCA with technical assistance to improve its scientific base and strengthen its technical
support team. In the longer term, the CMPCCA will need to develop a sustainable source of funding,
possibly via revenues generated through the creation of an environmental fund.
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"The Sustainable Cities Consultation Shell." 1993.

Journal Articles
Amuzu, A.T. and J. Leitmann. 1994. "Environmental Profile of Accra, Ghana." CITIES X (1).
Bartone, C.R. and J. Bernstein. 1993. "Improving Municipal Solid Waste Management in Third

World Countries." Resources, Conservation and Recycling 8(1):43-54.
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