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USAID's Strategy forSustainable Development 
An Overview 

THE CHALLENGE 

The United States Agency for International economic migration, oppression of minorities 
Development was created in 1961 with two pur- and women, and ethnic and religious hostilities. poses in mind: to respond to the threat of corn- On the contrary, the cost of not acting, ofhaving
munism and to help poorer nations develop and to deal with the global impact of imploding soci­
progress. Both were legitimate strategic roles for eties and failed states, will be far greater than the 
the Agency; both were grounded in the belief that cost of effective action. Investment in develop­
it was possible to defend our national interests ment isan investment in prevention. 
while promoting our national values. 

Serious problems of development will yield to
In these capacities, USAID helped the United effective strategies: This isa lesson of the last 30 
States achieve critical objectives. It advanced a years. Many poor nations have experienced
foreign policy that embodied a commitment to unparalleled economic growth during this time.
justice and liberty, a desire to bring the benefits of Some have become predominantly middle-class 
democracy to people throughout the world, a societies; others are well along in similar transfor­
willingness to be a helpfiil neighbor, a humanitari- mations. In many nations, poverty has declined 
an response to people in need, and a determina- significantly. Foreign assistance has accomplished

tion to lead. Over three decades, USAID much: Vast resources and expertise have been

achieved considerable success fiffilling these 
 invested to help poor countries develop, and ril­
strategic mandates. lions of lives have been made better as a result. 

With the end of the Cold War, the international Why then isthe issue of development so urgent
community can now view the challenge of now? It isno exaggeration to suggest that the 
development directly, free fiom the demands of challenges we face constitute potential global 
superpower competition. The international threats to peace, stability, and the well-being of
community in general and the United States in Americans and people throughout the world. 
particular have an historic opportunity: to serve 
our long-term national interests by applying our The threats come from a multitude ofsources: 
ideals, our sense of decency, and our humanitarian 
impulse to the repair of the world. • 	The continuing poverty ofa quarter of the 

world' people, leading to the hunger and mal-It isno, wishful thinking to believe that we can nutrition of millions and their desperate search 
constructively address the pollution of the seas and for jobs and economic security. 
the air, overburdened cities, rural poverty, 
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" Population growth and rapid urbanization that 
outstrip the ability of nations to provide jobs, 
education, and other services to millions of new 
citizens. 

" The widespread inability to read, write, and 
acquire the technical skills necessary to partici-
pate in modem society 

" New diseases and endemic ailments that over-
whelm the health facilities of developing coun-
tries, disrupt societies, rob economies oftheir 
growth potential, and absorb scarce resources. 

" Environmental damage, often arising from pop-
ulation pressures, that destroys land, sickens pop-
ulations, blocks growth, and manifests itself on a 
regional and global scale. 

* And finally, the threat comes from the absence 
of democracy, from anarchy, fiom the persis-
tence of autocracy and oppression, from human 
rights abuses, and from the failure of new and 
fragile democracies to take hold and endure. 

Americans cannot insulate themselves from these 
conditions. Pollution elsewhere poisons our 
atmosphere and our coastal waters and threatens 
the health of our people. Unsustainable popula-
tion growth and spreading poverty can lead to 
mass migrations and social dislocations, feeding 
terrorism, crime, and conflict as desperate people 
with little to lose attempt to take what they want 
by force. 

These threats pose a strategic challenge to the 
United States. Ifwe do not address them now, we 
shall have to pay dearly to deal with them later. 

To respond in a meaningfil way, the United States 
must articulate a strategy for sustainable develop-
ment. It must forge a partnership with the nations 
and the people it assists. It must focus on coun-

tries where its help ismost needed and where it 
can make the most difference. It must make the 
most of limited financial resources and employ 
methods that promise the greatest impact. And 
the United States must bring all its resources to 
bear - not only its money but its expertise, its 
values, its technology, and most of all, the involve­
ment ofordinary Americans. 

Effectively delivered, development assistance pro­
vides a powerful means to address, ameliorate, and 
even eliminate the problems of rapid population 
growth, environmental degradation, endemic 
poverty, debilitating hunger, mass migration, and 
anarchy. We cannot "develop" nations, but we 
can help them unlecah their pror,,ctive potenial 
and deal effectively with the challenges of develop­
ment. As President Clinton has afqrmed, foreign 
assistance is a central component Fective for­
eign policy. Development cooperation isnot just 
a tactic, but an integral part of our vision of how a 
community of nations, some rich and some poor, 
should function. 

Because developrmient assistance isdesigned to help 
other nations deal with the problems of national 
life peacefully and productively, our work is both 
altruistic and self-interested. Successful develop­
ment creates new markets for our exports and 
promotes economic growth in the United States. 
America's poor increasingly benefit from develop­
ment methods pioneered abroad, such as microen­
terprise and childhood nutrition interventions. 
Moreover, foreign assistance facilitates international 
cooperation on issues of global concern. 

USAID lacks the resources to implement all the 
programs outlined in these papers, and budgetary 
pressures are forcing our nation to make hard 
choices among worthy investments. Yec we 
believe that those choices cannot be made unless 
the full extent of the threat isunderstood. These 
papers are both battle plans and advocacy docu­
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ments. They articulate a strategic vision that will 
guide our work. They also are designed to focus 
attention within the Executive Branch, in 
Congress, among the American people, and with-
in the donor community on the crucial role that 
promoting sustainable development must play in 
our foreign policy 

The current situation demands nothing less. It is 
unrealistic to expect that international conflict, 
oppression, and disorder can be eradicated. But it 
is not unrealistic to try to address those problems 
by providing nations, communities, and individuals 
with opportunities for development. The ultimate 
dividend should be nothing less than a more 
peaceful, more prosperous world. 

OPERATIONAL APPROACHES 

USAID recognizes that its success will be deter­
mined by the way it approaches its development 
mission and responds to urgent humanitarian 
needs. To meet the challenges of the post-Cold 
War world, USAID will employ certain opera-
tional metnods in all its endeavors: support for sus-
tainable and participatory development; an 
emphasis on partnerships; and the use of integrat-
ed approaches to promoting development. 

Sustainable development is characterized by 
economic and social growth that does not exhaust 
the resources ofa host country; that respects and 
safeguards the economic, cultural, and natural 
environment; that creates many incomes and 
chains of enterprises; that is nurtured by an 
enabling policy environment; and that builds 
indigenous institutions that involve and empower 
the citizenry. Development is "sustainable" when 
it permanendy enhances the capacity of a society 
to improve its quality of life. Sustainable develop-
ment cnlarges the range of freedom and opportu-
nity, not only day to day but generation to 
generation, 

When sustainable development is the goal, the 
focus moves from projects to the web of human 
relations changed by those projects. Sustainable 
development requires investments in human capital 
- in the education, health, food security, and 
well-being of the population. Sustainable devel­
opment sparks changes within society, from the 
distribution ofpower to the dissemination of tech­
nology. It continually challenges the status quo. 

Sustainable development mandates participation. 
It must be based on the aspirations and experience 
of ordinary people, their notion of what problems 
should be addressed, and their consultations with 
government, development agencies, and among 
themselves. It must involve, respond to, and be 
accountable to the people who will live with the 
results ofthe development effort. It must help 
them build institutions of free discourse and inclu­
sive decision-making.
 

Thus, the fundamental thrust of USAID's pro­
grams, whether in democracy building, environ­
ment, economic growth, or population and 
health, will aim at building indigenous capacity, 
enhancing participation, and encouraging 
accountability, transparency, decentralization, and 
the empowerment of communities and individu­
als. Our projects will involve and strengthen the 

elements of a self-sustaining, civic society: indige­
nous non-governmental organizations (NGOs), 
including private voluntary organizations (PVO), 
productive associations, educational institutions, 
community groups, and local political institution . 
This approach will make empowerment an inte­
gral part of the development process, and not just 
an end result. 

Partnerships begin with collaboration between 
donors and host nations. Donors must recognize 
that development, in every sense, depends on the 
developing country itself. Donors assist. They 
can help, facilitate, even accelerate, but the major 
task must be carried out by the host nation, not 
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the donor. Sustainable development isbuilt upon 
asense ofownership and participation. It isnot 
something that donors do for developing coun-
tries; it is something that donors help the people 
of developing countries do for themselves. 

The notion ofpartnership imposes certain respon-
sibilities on host governments. In determining 
where it will invest its resources, USAID will con-
sider whether the host government permits devel-
opment agencies and NGOs full access to the 
people; whether it invests its own resources in 
development; whether it encourages development 
through an enabling environment that comprises 
sound policies and responsive institutions; and 
whether it fosters local empowerment, particularly 
of women and members of minorities, as part of 
the development process, 

An increasing portion ofdevelopment work is 
being carried out by NGOs, including U.S.-based 
PVOs, indigenous NGOs, institutions of higher 
learning, and professional and acidemic groups. 
These organizations possess unique skills and con-
tacts; they are USAID's natural partners in devel-
opment and their work isreinforced by the private 
sector. Improved coordination with these agencies 
will permit USAID to do the things it does best 
and concentrate the skills of its employees where 
they are most needed. 

USAID recognizes that the effectiveness of these 
organizations depends in large measure on their 
institutional autonomy. "USAID cannot and 
should not micromanage these organizations. 
However, to ensure that programs achieve their 
objectives, USAID will insist upon a critical evalu-
ation ofproject design, implementation capabili-
ties, and past field performance. It will maintain 
oversight and communicate regularly once projects 
have commenced. 

Donors must reinforce each other and coordinate 
at every stage of the development process. 

USAID can improve its own effectiveness by 
cooperating with other donors in a multitude of 
ways, including joint assessment of development 
problems and the threats they represent; coopera­
tive planning and division of responsibility; alloca­
tion of resources to reinforce other development 
efforts; pooling of financial resources where possi­
ble and appropriate; sharing oftechnical resources 
and expertise; rapid transfer of information about 
methods and results; and collaboration and com­
munication in the field and collectively with host 
governments. 

Partnership also includes leveraging. In its nar­
rowest sense, leveraging involves the pursuit of 
matching finds. Much of our leveraging work 
will continue to be done in coordination with 
multilateral development banks (MDBs). USAID 
also will encourage other donors to contribute to 
worthy projects and to become involved in areas 
that deserve support but where we lack finds to 
operate. The Agency will also encourage the 
active participation ofprivate enterprise. A strate­
gy for development should seek to increase the 
number and kind ofparticipants in the develop­
ment process, and efforts to this end are a legiti­
mate part of USAID's mission. 

Finally, USAID will use integrated approaches 
and methods. 

Integration begins with policy. USAID conducts 
its programs under the direction and guidance of 
the Secretary of State and attaches the highest pri­
ority to coordinating its work with the needs and 
objectives of the Department of State and the U.S. 
Ambassador and the country team, wherever its 
missions operate. 

The fundamental building block of USAID's pro­
grams will be integrated country strar--gies. These 
strategies will take into account the totality of 
development problems confionting the society. 
They will be developed in close cooperation with 

4 
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host governments, local communities, and other 
donors and will consider how social, economic, 
political, and cultural factors combine to impede 
development. They will seek to identify root 
causes and the remedies that can address them. 
We intend to minimize so-called "stovepipe" pro-
jects and programs that operate without regard for 
other development efforts or larger objectives. 

USAID will pay special attention to the role of 
women. In much of the world, women and girls 
are disproportionately Door, ill, and exploited. Of 
necessity, the development process must focus on 
their social, political, and economic empower-
ment. We will integrate the needs and participa­
tion of women into development programs and 
into the societal changes those programs are 
designed to achieve. Women represent an enor-
mous source of untapped talent, especially in 
developing nations. The success of women - as 
workers, food producers, health providers and 
teachers of their children, as managers ofnatural 
resources, and as participants in a democratic soci-
ety - isessential to successful development. A 

development process that fails to involve halfof 

society isinherently unsustainable, 


Development assistance must address the specific 

needs of women in developing nations: health, 

housing, education, equal access to productive 

resources and employment, participation in soci-

ety, and empowerment. In their design and 
implementation, programs must take gender issues 
into account and pay particular attention to the 'needs of women in poverty. The ultimate success 
of our work will be determined by the imract it 
has upon the lives of the women and men it is 
designed to assist. 

AREAS OF CONCENTRATION 

The United States must commit itself to act, must 
act in concert with other donors, must act where 

it can have maximum effect, and must draw on 
its strengths. These strengths determine where 
USAI[D will concentrate its resources. 

USAID's program will be undertaken in three 
types of countries: 

Countries where USAID will provide an inte­
grated package of assistance - these will be 
termed sustainable development countries. 
Assistance to these countries will be based on an 
integrated country strategy that includes clearly 
defined program objectives and performance 
targets. 

Countries that have recently experienced a 
national crisis, a significant political transition, or 
a natural disaster, where timely assistance is 
needed to reinforce institutions and national 
order. These are classified as transitional 
countries. 

Countries where USAIDI presence islimited, 
but where aid to non-governmental sectors may 
facilitate the emergence of a civic society, help 
alleviate repression, meet basic humanitarian 
needs, enhance food security, or influence a 
problem with regional or global implications. 
In such countries, USAID may operate fi-om a 
central or regional base, may focus on policy 
and institutional changes in the public sector, or 
may support the work of U.S. or indigenous 
NGOs or institutions of higher education. 

Within these nations, USAID will support pro­
grams in four areas that are fundamental to sus­
tainable development: Population and Health, 
Broad-Based Economic Growth, Environment, 
and Democracy. Progress in any of these areas is 
beneficial to the others. This isespecially true
with rapid and unsustainable population growth, 
which consumes economic gains, deepens envi­
ronmental destruction, and spreads poverty. 
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Problems of the environment, population, health, 
economic growth, and democracy also have a 
transnational impact. They require approaches 
that consider the global impact and that are not 
confined to individual states. Investments in these 
areas thus must be seen as primary prevention of 
the crises, deep-seated poverty, and despair that 
fuel civil unrest and international turmoil, 

The United States in general and USAID in 
particular have extensive skills in each ofthese key 
areas. Moreover, USAID's partners in develop-
ment -- American PVOs, universities, and train-
ing organizations, and the American private sector 

are particularly experienced in these areas. 

Finally, solutions to these problems will help create 
self-sustaining, civic societies. Such solutions are 
characterized by local empowerment, the involve-
ment of the recipients of aid in their own develop­
ment, decentralization ofdecision-making, and 
the establishment of institutions of consensus-
b.ildhig and conflict resolution. They mandate the 
creation and involvement of indigenous NGOs ­
intermediary organizations that enhance popular 
participation, that deepen the benefits to society, 
and whose very existence can promote peaceful 
change. Such solutions are the essence of sustain-
able development. 

USAID will continue to carry out its other 
traditional mandate: providing emergency humani-
taiian assistance and disaster relief with dollars, 
technical expertise, and food assistance. Emergency 
humanitarian assistance and disaster aid are integral 
to the process of promoting sustainable develop-
ment. Emergency humanitarian assistance relieves 
suffering and stabilizes nations that have experi-
enced natural disaster or famine. Typical humani-
tarian crises such as famine, civil conflict, and the 
inability to respond to natural disaster increasingly 
owe directly to failures of development. Emergency 
humanitarian assistance isa necessary, stop-gap 

................................................................................................................
 

response that helps nations recover to the point 
where they can address the larger issues ofdevelop­
ment. 

As part of its humanitarian assistance and disaster 
relief function, USAID will acquire the capability 
to respond rapidly to the needs of countries in 
crisis. This is particularly critical to USAIDS 
long-term development mission. A gap in devel­
opment assistance currently exists: Emergency 
relief helps nations that have suffered acute crisis or 
natural disaster; programs of sustainable develop­
ment address the long-term needs of developing 
societies. But nations that are trying to emerge 
firm crisis or make a transition fiom authoritarian­
ism to democracy often have urgent, short-term 
political requirements that are not addressed by
 
either traditional relief programs or programs of
 
sustainable development.
 

USALD can help mitigate these problems in two
 
ways:
 

First, by helping countries reestablish a degree of 
food self-reliance through the distribution of such 
things as tools, seeds, and other agricultural sup­
plies essential to begin planting and to reinvigorate 
the agricultural sector. 

Second, by helping to reinforce and rebuild insti­
tutions. The transition from disaster or civil 
conflict isitself a crisis. From the political point of 
view, it isbest to address such crises early, before 
famine and social disorder perpetuate and the 
momentum of civil conflict becomes irresistible, 
and before the cost ofreconstruction grows geo­
metrically. From the developmental point of view, 
it is best to arrest conflict and buttress institutions 
before the social structure collapses and takes with 
it the coherent pieces of an economy and a civic 
society that could grow and modernize. 

6 
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M EASURING RESULTS 

The success of foreign assistance is determined by 
its impact upon developing nations. Inputs are 
meaningless without reference to effects. 

With this in mind, USAID will measure its results 
by asking how projects and programs achieve 
discrete, agreed objectives. This is a demanding 
approach that forces everyone involved in the 
foreign assistance process to focus on how projects 
actually affect the way people live and to distin-
guish self-sustaining accomplishments fiom 
ephemeral ones. 

This approach also forces people within USAID 
to work as a team in designing, implementing, 
and evaluating projects and programs. It obligates 
them to cooperate with contractors and grantees; 
with NGOs, universities, and colleges; with the 
private sector; with other donors; with multilateral 
institutions; with host governments; with local 
authorities; and most important of all, with the 
citizens of developing countries, the intended 
beneficiaries of these programs. 

While no program can touch every aspect of life 
within a society, individual programs in each of 
USAID's areas of concentration need to be struc-
tured and implemented to produce affirmative 
answers to these kinds of questions: 

Is the program consistent with the interests and 
values of the American people? 

Does the program or project produce measurable, 
positive effects? Does it lower population growth 
rates, create jobs and incomes, augment food 
security, enhance public healti, improve air and 
water purity, slow the loss ofsoil and soil fertility, 
arrest the loss ofbiodiversity, create indigenous 
democratic institutions? 

Does it address the actual needs of the local 
people as they themselves define them? Does it 
consult local people to identify related problems 
and opportunities? 

Does the program build indigenous capacities and 
permanendy enhance the capacity of the society 
to improve the quality of life? 

Does the program involve and empower the peo­
ple who are supposed to benefit firom it? Do they 
participate in planning, allocation of resources, 
selection ofmethods, management, oversight, and 
assessment of accomplishments? Does the pro­
gram help create the institutions ofa civic society? 
By its design and operation, does the program 
help establish and strengthen indigenous NGOs? 

Does the program avoid duplication and incorpo­
rate lessons leamed by the development commu­
nity? Are the specific ways in which the program 
affects global and transnational problems shared 
locally, nationally, and regionally? 

Does the program create economic opportunities 
for different groups in society? Does it generate 
economic opportunities for American business? 
Are USAID mechanisms used to identify and dis­
seminate these opportunities to the agencies, 
companies, and individuals in the country, in the 
region, and in the United States who might bene­
fit from them? 

By applying standards such as these, USAID can 
ensure that its development programs help the 
United States respond to the strategic threat of 
failed deve!opment. These standards will shape 
USAID's approach to each ofthe areas ofstrategic 
concern, as is evident in the five accompanying 
papers. The val.uc of these standards will be evi­
dent in the attitudes they affect within the Agency 
and the development community, in the develop­
ment effort that ensues, and in the global 
improvement in the quality of life. 

/,
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E Protectingthe Environment: 
USAID 'sStrategy 

THE CHALLENGE 

Environmental problems increasingly threaten the Widespread soil degradation is reducing the capaci­
economic and political interests of the United ty ofmany countries, particularly in the tropics, to
States and the world at large. Both industrialized achieve food security. In Eastern Europe and the
and developing nations contribute to the threat. former Soviet Union, air-borne pollutants are the 

likely cause of high levels of morbidity and respira-
Human activities are disrupting the Earth's global tory illnesses. Water pollution alone accounts for
life support sy:L'ms ­ the atmosphere and the some 2 million preventable deaths and millions of
planet's weald: of biological resources. Atmospheric illnesses each year. Environmental degradation can
concentrations of greenhouse gases continue to reduce national incomes by 5 percent or more.
 
rise, with potentially catastrophic consequences for
 
the global climate. The loss of untold numbers of 
 America's own well-being isdirectly threatened by
plant and animal species and their habitats impover- environmental degradation arpund the world. We
ishes the natural world for future generations and cannot escape the effects of global climate change,
eliminates raw materials for advances in medicine, biodiversity loss, and unsustainable resource deple­
agriculture, and other fields. tion. The consequences of local environmental 

mismanagement - increasing poverty, social insta-At the local level, environmental degradation poses bility, wars over resources - endanger our political 
a growing threat to the -hysical health and eco- and economic interests. The quality of life for
nomic and social well-being ofpeople throughout future generations ofAmericans will in no small
the world. Explosive and poorly managed urban- measure be determined by the success or failure of
ization has contributed significantly to air. water, our common stewardship of the planet's resources. 
and soil pollution worldwide. The erosion and 
degradation of soils, loss offertility, deforestation, The scope ofthe problem isclear: 
and desertification beset rural communities and 
undermine food prodluction, cause malnutrition, Environmental problems are caused by the
and impel migration. Water shortages cause con- way peop<i&")resources. Workable solutions 
flicts among industrial, agricultural, and household must focus on how humans and their economic 
users within countries and among nations, interests interact with the natural environment and 

its resources. They must address how people per-
The impact on developing nations can be mea- ceive the environment and how they utilize it; how 
sured in graphic human and economic terms. they judge the costs of using resources; and how 

political, industrial, and agricultural processes either 
damage or protect the environment. 
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Environmental damage often i At the 1992 United Nations Conference on 
pryerty and food insecurity. These two factors Environment and Development ajNCE)), both 
deprive people ofthe possibility of making rational rich and poor nations agreed that cg~noic 
choices about how to use resources. They force growth and enviroraue ral-sr h "th 
individuals and communities to choose short-term be pursued to avoid a catastphic ov-rird nf'h 
exploitation over long-term management. Earth's carrying caplairy in th nv cen'y,. 

Economic growth cannot be sustained if the nat-
Environmental prmhleiv.,reflect the imper - ural resources that fiel that growth are irresponsi­
re iva te markes Adam Smith's blydepleted. Conversely, protection of the 
"invisible hand" isnot always a "green" hand. environment and carefil stewardship of natural 
Government policies often distort markets and resources will not be possible where poverty is 
encourage excessive exploitation Ofnatural pervasive. This is the conundrum and the oppor­
resources. Public interventions to correct market tunity ofsustainable development. 
failures and eliminate market distortions often are 
necessary to protect the environment. Effective 
public institutions that create and monitor an envi- STRATEGIC GOALS AND 
ronment favorable to sustainable resource use are AREAS OF CONCENTRATION 
critical. This, in turn, requires active public partic­
i, ation in the setting ofstandards. monitoring- nd 
enforcement. Market-based approaches should be USAID will pursuYtwo strategic goals:\ 
pursued wherever possible and appropriate; since 
solutions ultimately must make economic sense, ' Reducing lnng-rm threats to thegjobal enmi­
regulatory institutions, the policy enviroment, ronment, partichrly los of hinAivertiry nnd 
and incentives must help define what is economi- climate change. 
cally rational and what is not. *Promoting sustainable economic growth locally, 
Environmental problems have systemic nationally and reionally by addressing environ­
effects. The impact of most environmental mental, economic, and developmental practices 
problems is ultimately regional or global, so the- that impede development and are unsustainable. 
so utios must transcend borders. Interventions 
produce the best results when they simultaneously USAID will concentrate on the following kinds of 
address the problem locally nainnill regioa;ly, problems:
andglobally. 

Globally, it will focus on the growing sources and
Environmental damage often is irreversible. f 
Thus, the need for action is urgent. Early on impoverishment of the planet's biological diver­
intervention is critical to preventing the extinction sity at the genetic, species, and ecosystem levels. 
of a species or limiting the impact of pollution on 
public health. Debates over ways to save biodiver- Locally, it will focus on the abiding impairment 
sity after the tropical forest is gone or how to clean of human health due to air water, and soi c -nr_ 
up a river after children have been hurt are moot. mination from industrial, agrkidcnal, and.hnse-
Worse, the failure to act makes it more difficult to hold activity; unsustainable exploitation of forests, 
respond effectively to future environmental wetlands, coastal zones, coral reef, and other 
problems. ecosystems that provide vital ecological services; 

'4 
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degradation and depletion of water resources; 
unsustainable agricultural practices; inefficient and 
environmentally unsound energy production and 
use; inadequate management of household and 
municipal wastes in growing urban areas; regulato-
ry, statutory, enforcement, and policy issues; and 
social and economic patterns, including the lack of 
local participation and empowerment, that con-
tribute to the aforementioned problems or impede 
solutions. 

OPERATIONAL APPROACHES 

USAID will pursue an integrated approach to 
environmental issues as outlined in Agenda 21 of 
the UNCED (Earth Summit) guidelines for eco-
logically sustainable development. The causes of 
environmental dcgradation often are the result of 
underlying pressures of poverty and rapid popula­
tion growth. Programs in every sphere ofdevelop-
ment - environment, economic growth, 
population and health, democracy - must be 
designed with conscious regard for their impact on 
the natural environment and their potential for 
im'2roving environmental stewardship locally, 
nationally, regionally, and globally 

USAID will strengthen its institutional capacity to 
ensure that all Agency-supported efforts, whether 
projects or program-related investments, are envi­
ronmentally sound. Where necessary, it will 
require mitigating measures or project redesign. 

Solutions begin at the local level, even for environ-
mental problems with global implications. Lack of 
education, antiquated and inappropriate technolo-
gies, the local regulatory environment, economic 
policy distortions, and the absence of economic 
and social incentives to protect the environment all 
contribute to the continuation of damaging prac-
tices. USAID's environmenW assistance programs 
thus must empower individuals and communities 

.......................................................................................................................
 

to act; they also must facilitate collaboration among 
government agencies, the private sector, and local 
groups. Such empowerment efforts must specifi­
cally reach out to include women and members of 
minority groups. Experience has shown, for exam­
pie, that improving education for girls may be one 
of the most effective, long-term environmental 
policies in Africa and other parts ofthe developing 
world. 

USAID will promote the involvement of citizens 
in identifying problem areas, suggesting and 
designing solutions, overseeing implementation, 
and evaluating results. USAID will actively support
environmental initiatives by local governments, 
communities, and non-governmental organizations 
(NGOs) to help articulate local concerns and 
involve individuals and communities in decisions 
that affect the local and global environments. 

Close coordination and communication with 
the host government are essential to all develop­
ment work; they are especially critical here. 
Environmental projects invariably involve diverse 
political actors, economic forces, and social groups. 
USAID will work to create and strengthen consul­
tative, management, review, regulatory, and moni­
toring capacities at the regional, national, and local 
levels, in order to avoid misunderstandings and 
build consensus about plans and action. 

To sustain the environmental impact of its work, 
USAID will encourage the development of an 
institutional and policy capacity within recipient
countries. This improved capacity will help facili­
rate the flow of information, encourage consulta­
tions in-country, support economically efficient 
and environmentally sound policies, and promote 
the development, transfer, and adoption of tech­
nologies that enhance environmentally sound 
growth. Since many environmental problems (and 
solutions) are regional in nature, USAID will 
encourage regional approaches, including ongoing 

'7
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coordination, establishment ofpriorities, allocadon 
ofresponsibilities, exchange of techniques, and 
sharing of technical resources. 

USAID will coordinate its efforts with other 
members of the donor community. It will pursue 
partnerships with the U.S. and international envi-
ronmental community of universities, private 
voluntary organizations (PVOs), professional and 
academic groups, scientific organizations, and the 
private sector to identify priority areas and appro-
priate methods, share responsibilities and technical 
resources, reinforce the efforts ofother donors, 
and avoid duplication. Agency field missions will 
work to strengthen local markets for U.S. environ-
mental technology services and equipment 
through capacity building, local environmental 
management, training, and dissemination of 
information. 

PROGRAMS AND M ETHODS 

USAID will focus on programs that address these 
issues and use these methods: 

Global Issues: In the area of climate change, 
USAID will identify key developing and former 
Soviet bloc countries that are, or will become, 
significant contributors to global greenhouse gas 
emissions. USAID will work with these countries 
on a case-by-case basis to develop appropriate 
action plans to reduce sources and enhance sinks 
of greenhouse gas emissions, through activities 
consistent with local environmental and economic 
goals. As appropriate, efforts in this area will 
include energy efficiency improvements; expanded 
use of renewable energy technologies; limiting 
deforestation, the burning of forests and agricul-
tural lands, and other carbon-emitting land-use 
changes; and introduction of new agricultural 
practices to reduce methane emissions. 

USAID' approach to biodiversity will focus on 
promoting innovative approaches to the conserva­
tion and sustainable use of the planet's biological 
diversity at the genetic, species, and ecosystem 
levels. "Biodiversity" refers to the variability 
among living organisrm from all sources, including 
terrestrial, marine, and other aquatic ecosystems, 
and among the ecological complexes of which 
they are part. This includes diversity within 
species, between species, and among ecosystems. 
We are only beginning to filly understand the 
economic value and biological underpinnings of 
biodiverse areas. 

Protecting bibdiversity is a complex and multifac­
eted challenge. It involves promoting sustainable 
economic uses of biological resources, strengthen­
ing systems of parks and protected areas, and 
supporting ex-situ efforts such as herbaria, gene 
banks, and zoos. Geographically, USAID will 
maintain a special focus on two tyes ofareas: 
those richest in biodiversity and facing the eatest 
threat; and those that are least disturbed and pre­
sent the greatest opportunity for long-term con­
servatonr USAID also will support conservation 
and sustainable use of biological resources where 
this isjudged to be a priori"y for sustainable 
development at the countiy level. 

Substantively, USAID will focus on developing 
sustainable economic uses of biological resources; 
building local capacity for the management of 
biodiverse areas, including management of parks 
and protected areas; supporting innovative, non­
governmental conservation and research programs; 
encouraging the involvement of indigenous 
peoples and local communities at every stage of 
decision-making; and facilitating the setting of 
conservation priorities that respect the rights of 
indigenous peoples at the local, national, and 
regional levels. 

12 
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Country Issues: USAID's approach to national Strengthening public policies and institu­
environmental problems will differ on a country- tions to grotect the environment. As appro­
by-country basis, depending on aparticular coun- pnate, USAIW will support such activities as: 
try's environmental priorities - as determined by
the host government and local communities and Reform of national economic policies, develop­
citizens - and USAID'S overall coumtry program. ment strategies, and market mechanisms to end 
All country strategies will include assessments of unintended or misguided environmental dam­
these elements: age, promote conservation, and encourage 

sustainable resource management. 
Improving agricultural, industrial, and nat­
ural resource management practices that Development of a comprehensive environmen­
play a central role in environmental degra- tal policy fiamework, including laws, regula­
dation. As appropriate, USAID-supported tions, and standards at the national and local 
programs will target objectives such as: levels, as appropriate. 

- Conservation of soil and water through Promotion ofprocedures for measuring, assess­
i:,proved tilling practices, erosion planning and ing, monitoring, and mitigating the environ­
control, integrated pest management, reductions mental impact of economic growth. 
in the use of pesticides and in fertilizer and pes­
ticide runoff, efficient design and management Improved enforcement of environmental laws 
of irrigation systems, and protection ofaquifers and regulations through increased funding and 
and integrated water resource planning and technical training for regulatory agencies, 
management. enhanced public participation, and development

of non-governmental advocacy groups.
 
Reduction of industrial- and energy-related
 

environmental degradation through the adop- Creation or strengthening of competent envi­
tion of pollution prevention strategies and pol- ronmental institutions within government, the 
lution control systems in industry, and through private sector, the NGO community, and 
energy efficiency programs, renewable energy academia.
 
applications, fuel switching, and installation of
 
environmental controls in the energy sector. • Creation of environmental data bases and
 

natural resource inventories. 
* Amelioration of rural and urban natural 

resource management problems and land-use Bilateral and multilateral interventions. 
problems through efforts to limit deforestation USAID also will work bilaterally and multateral­
and promote reforestation; support for conser- ly, pursuing dialogues with governments on 
vation and environmentally sustainable uses of environmental issues, such as environmental regu­
forests, coastal zones, and other important lations, natural resource usage, and energy pricing 
ecosystems; and in urban areas, improved water policies; dialogues with international agencies, 
resources management, land-use, sewage and especially agencies of the United Nations and 
waste disposal, and transportation planning. international financial institutions, on the environ­

mental impact of lending practices in developing 
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nations; and the design and implementation of 
innovative mechanisms to support environmental 
work, including the establishment of trust finds 
and endowments and the design and completion 
of debt swaps and debt forgiveness, 

Environmental rsearch and education. As 
resources permit, USAID will continue its support 
for applied research on key environmental issues; 
non-capital intensive elements of technology trans-
fer, such as institutional cooperation, scientific 
exchanges, development of human resources, and 
policy development; and support for public educa-
tion on issues affecting the environment, 

MEASURING RESULTS 

5USAID will insist on measurable results from its 
_ j programs. It is not enough to measure project 

inputs, fimds spent, etc. The sole standard of 
success is the impact that programs have on host 
nations, their societies, and the lives of citizens. 
Detailed performance criteria for environmental 
activities will be developed in consultation with 
expert and interested outside parties. As appropri-
ate, the following types of questions will be asked 
of environmental programs supported by USAID: 

In the area of climate change: Are green-
house gas emissions being reduced in countries 
that contribute most to the problem? Have these 
countries identified sources and sinks of emissions 
and implemented national action plans that address 
key sectors, e.g., energy, forestry, agriculture? 

In the area of biodiversity: Have levels ofbio-
diversity in key geographical areas been conserved? 
Have conservation plans and strategies been imple-
mented for these areas, including provision for 
protection ofparks and sensitive areas and support 
for sustainable economic activities for inhabitants 
of these areas and their buffer zones? Do these 
plans enjoy the support of local people, such that 

they can be maintained over time? Have national 
and regional biodiversity strategies that address 
underlying social and economic forces been 
implemented, including both in-situ and ex-situ 
approaches? Have economic policy distortions 
that encourage excessive exploitation of critical 
habitats been reformed? 

In countries where the concern is environ­
mentally harmful agricultural practices: 
Have agricultural activities in fragile lands been 
reduced? Has soil management improved, as 
demonstrated by better soil tilth and nutrient 
content and reduced soil erosion? Has the use of 

inappropriate pesticides been ended? Has pollu­
tion from chemical runoff been reduced? Have 
integrated pest management techniques been dis­
seminated and adopted? Have government subsi­
dies or other policies encouraging environmentally 
harmful agricultural practices been reformed? Has 
an indigenous research capacity committed to the 
development of envirormentally sustainable agri­
cultural technology been developed? Do local 
farmers, both male and female, benefit fiom this 
research and from permanent lines of communica­
tion with international agricultural experts and 
institutions? 

In countries where the concern is environ­
mentally harmful urbanization practices: 
Have urban land-use plans been developed in con­
sultation with affected businesses and communities 
and implemented? Have local goveniments 
adopted, implemented, and enforced integrated 
solid and liquid waste management programs? 
Are the levels ofprimary, secondary, and tertiary 
sewage treatment before discharge increasing? 

In countries where the concern is environ­
mentally harmful industrial and energy 
practices: Have ambient levels ofair and water 
pollution been reduced in target airsheds and 
water bodies? Have pollution-related public health 
conditions, including the incidence of lead- and 
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heavy metal-poisoning, improved? Have indus-
tries implemented pollution prevention and 
control strategies? Have government subsidies or 
other policies that encourage inefficient and envi-
ronmentally harmful industrial practices or activi-
ties been reformed? Have policies for energy 
efficiency, renewable energy, and fuel switching 
been implemented? Have energy production 
facilities adopted appropriate environmental 
controls? 

In countries where the concern is environ­
mentally harmfl natural resources man­
agement and land-use practices: Have rates 
of deforestation been reduced? Have subsidies or 
other policies that encourage deforestation been 
reformed? Have conservation strategies been 
implemented for watersheds, critical ecosystems, 
and habitats for rare, threatened, or endangered 
species? Have national forestry policies been 
reformed to discourage unsustainable forestry 
practices? Have rates of destruction for other crit­
ical ecosystems, e.g., wetlands, coral reefs, and 
coastal zones, been reduced? 

In poorer countries where the concern is 
strengthening environmental policies and 
institutions: Have culturally appropriate incen­
tives to encourage the conservation of resources 
been established? Has a comprehensive environ­
mental policy fi-amework been adopted? Have 
regulatory agencies been established and are they 
functioning effectively? Have local NGOs been 
created or strengthened and do they participate at 
all levels of environmental planning and monitor­
ing? Has the environmental research capacity of 
indigenous institutions been enhanced? 

In advanced developing countries and 
economies in transition where the concern 
is strengthening environmental policies and 
institutions: Are national economic develop­
ment strategies consistent with environmental 

goals? Has a comprehensive environmental policy 
firamework been established that is appropriate to 
changing economic and social circumstances? Are 
regulatory institutions well funded, staffed, and 
trained? Do NGOs, including PVOs, academic 
research institutions, and community groups par­
ticipate in all levels ofenvironmental planning and 
monitoring? 
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i. ACHIEVING RESULTS: Fie STRATEGIC MANAGEMENT PROCESS 

USAID has embarked oil an ambitious effort to shift its focus of attention fromdirecting inputs to managing for results. Building on the Agency's strategy statements, 
which identify five priority areas, these Implementation Guidelines are part of the new 
programming process that emphasizes clear strategic objectives and marshalling IJSAID 
resources, both financial and human, to achieve results. Efforts are underway under PPC 
leadership to develop an agency-wide strategic plan which will build on the strategies 
articulated by the various branches of USAID, focused around the five pillars of 
sustainable development. 

The Agency now requires, under the Agency Directive on Setting and Monitoring
Program Strategies (issued in May 1994), that each operational unit (i.e. mission or 
USAID/W office) to develop a strategic plan that distinguishes areas of focus. 
implementation modalities and evaluation criteria for progress. These strategic plans are 
the underpinning for both allocating resources and assessing performance. This enables 
the Agency to direct resources to where they are most likely to contribute toward 
achieving the Agency's priority sustainable development objectives. These Guidelines 
are designed to facilitate USAID's ability, at all levels, to develop strategic plans that are 
consistent with the Agency's focus on sustainable development. 

Participation is key to the development of strategic and action plans. A broad
 
range of development partners is required to ensure that the strategic direction of
 
USAID's assistance is congruent with the needs of the counterparts. appropriate
 
interventions are selected, program ownership is developed and fostered, and
 
implementation guidance is available and utilized. Development assistance works best
 
when it fully takes into account the priorities and values of affected groups. Therefore.
 
geniii ne participation Imtust be an essential hallmark of USAID planning and program
 
implementation.
 

Goun,, , Sirweic Plaity: The purpose of these Guidelines is to help shape
 
the development of country strategic plans, which lie at the heart of this new
 
programming process. All operational units are expected to have a strategic plan in
 
place at all times. These multi-year plans (typically 5-8 years) will establish the basic 
framework for programming USAID assistance and demonstrating results of our 
programs. 

The strategic plan encompasses all USAID assistance to a country, including 
centrally managed field suplport resources and non-emergency food aid. Trhe plan must 
clearly articulate the types of support the mission program requires from USAID/W. 
The plan describes the key features of the assistance environment and outlines a USA ID 
program strategy (includin, strategic objectives, key problems to be addressed. 
programmatic approaches, performance indicators, baselines and targets, key
assumptions. andI essential research required). Since participation is a priority for the 
Agency. missions are strongly encouraged to develop their )lans in coordination and 
active collahoration with their local counter)arts. as well as appropriate members from 
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USAID/W (i.e. regional bureaus, global). 

In the current reality of decreasing international aid resources, USAID missions 
should develop their plans within the context of a broad donor collaboration effort. 
Missions should seek donor consensus on sustainable development priorities, policies and 
programs in order to maximize the effective use of scarce resources. Mission plans
should identify to the extent possible the scope of the development problems to be 
addressed by the donor community, and the estimated resources available by secor and 
program. Plans should explicitly identify how they will complement other donor 
resources, particularly focusing oil technical leadership and collaboration in the priority
USAID areas. Joint donor conditionality and policy reform should be included in the 
document, where relevant. 

Rc'tional and CentralStiiaw'tlc Plans. Strategic plans for regional bureaus as well 
as the Global bureau shall be developed by the operational unit which has programmatic 
management responsibility for those activities, and shall cover all activities handled by
that tit (i.e. Office of Health and Nutrition for child survival). These will look different 
from country strategic plans, but have the same purpose of articulating clear objectives
and identifying performance indicators and targets that can be used to assess progress

and hold managers accountable for achieving agreed upon results.
 

Annual Acliol Pla,I. The document on which annual reviews will be based will 
be tile annual action plans. They will be developed by all operating units, based on tile 
strategic plans. The missions, in collaboration with the Global, Regional Bureaus and 
PPC will develop and revise plans for approval by USAID/W (Regional Bureaus and
 
PPC). These plans viii feed into the agency-wide budget planning and allocation
 
process. The action plans will need to describe 
 actions and resources required to
 
Implement their strategic plan in the current fiscal year and the two successive budget
 
years. Based on USAID/\ guidance concerning resource availabilities and the
 
Administration's priorities, these will be updated annually, providing a rolling set of
 
three-year plans for strategy implementation.
 

USAIDIW levivn, aml Approval. All strategic plans and action plans will be

reviewed and approved 
 by USAID/W (PPC, M, and operating bureaus). Assessment of 
tile plans will include: clarity, logic and feasibility of tile strategy; com)liance with 
Agency policy; clear delineation of expected results and evidence of results performance:
and apl)ropriateness in light of expected resource availabilities. The strategic )lan will 
provide the basis for tile "mnaigement contract" between the field and Washington. 

Pel.i'mance Mniunin.. Using strategic objectives, performance indicators and 
targets identifled in the strategic plans and action plans, each operational unit will 
conduct progress reviews at least once a year to determine whether satisfactory progress
is being made loward achieving its strategic obJectives. USAIID/\V will conduct periodic 
program performance reviews of the Agency's major portfolios to identify any eierg itng 

BEST AVAILABLE DOCUMENT
 



Gtfidelines -- page 4 

issues which may warrant senior management attention. These will be supplemented by
periodic in-depth assessments. Drawing on the results of progress reviews, the Agency
will prepare an annual consolidated report on program achievements. 

I1. USAID GOAL: SUSTAINABLE DEVELOPMENT 

Sa.imnahI, tevelopmnent is (i dnamic proces.V, not a.fixed o;jectiive. it requires 
hdiling la.stin,, i lialI(, insvti tional (1V(societal capaciv to respond to chmn, ing
 
circuMtuances, ne(; n('eds and evolving opportunities. Co untries where sLustainable
 
development is occurring are those where there are both the human resources and the 
institutions to manage social change (including disasters and emergencies) effectively. 
To be sustainable, development must be increasingly reliant on indigenous human, 
isti tutional and inancial resources and capabilities. Conditions that indicate a lasting
indigenous capacity to manage social change effectively and sustain development 
progress include: 

1.poltlaion growth that is con.si.vtet with the economic a1i ecologicalc'anyin.,capacityof 
cL'ltrJ .\a(1/ re',/imn'
 

2. re~ponsibh, .tet'ardhip of the natural resource base; 

3. hroad-hsed pariiijmio, iin political and economic life; 

4. ri.vil /iviui . stmndards and rdu ced fi d insecurivanl poverty for both current and
 
future generations;
 

5. effective local capa'it), to prepar.'for oi!reponi t naoral (i/tI naniimade disastew. 

Progress in these areas is interrelated. Experience demonstrates that in general it 
is not possible to continue to make sustained progress in only one or two areas if no 
progress is achieved in the others. For this reason, USAID assistance will look for 
synergies, where programs in one area will reinforce those in another. To the maximum 
extent possible, country strategies should be integrated, building on an analysis of overall 
development progress and a careful assessment of the ways in which USAID's priorities 
supl)ort broad based (levelol)ment. 

This does not mean that USAID country programs are exl)ected always to include 
activities to address development constraints in all five priority areas. Strategic plans 
should show where USAID can provide vital support and assistance that will enable 
people to solve their own critical problems, how these USAID-funded efforts fit together, 
and how they relate to what other donors are (loing. 

Thronghout these analyses. USAID places a high priority on equity and 
distributional dimensions of development. How do performance, prospects and 

BEST AVAILABLE DOCUMENT 



Guidelines -- page 5 

opportunity relate in particular to poor, disadvantaged and marginalized groups,
particularly women and minorities? Supporting clear, timely and sustained 
improvements in the capacities of these groups to participate fully in expanding
-conomic opportunities should be an important objective in designing USAID programs. 
The sustainability of USAID initiatives, whether in research or other development
programs, is reflected in the indigenous capacity to identify problems, propose and test 
clear and rational solutions, and carry out the necessary actions. 

IIM. DEVELOPING USA IDSTRATEGIC PLANS 

Within the framework of LISAID priorities, country strategic plans should assess 
opportunities and constraints, and identify strategic objectives. These objectives will 
establish tile context for specific USAID activities and the standards against which their 
success will be judged. Although the final strategy document itself should be brief, it 
should be based on careful analysis of the factors noted below. \Where these key
indicators suggest a serious development constraint, the presumption is that country 
strategic plans inIust Show how ISAII) will help address them, absent a coml)elling 
argument to the contrary (e.o. scarcity of AID resources; other donor activities; absence 
of a supportive policy stance or sufficient capacity on the part of the recipient). This 
presumption is particularly strong with regard to USAID global priorities of population. 
global warming and biodiversity. (However, this does not preclude USAID activities in 
areas where these indicators suggest that conditions are not so acute.) 

A. K'\,Fuclolw in Polmlaton and Health. The presence of any of thefollowing
key factors indicates that this sector is a major constraint to sustainable national 
developmenl. If this is the case, the country strategy must give serious consideration to 
formulation of strategic objectives which address family planning, child survival an(l 
reproductive health: 

* Unmet need for contraception (i.e., women who do not currently wish to 
become pregnant but are not currently using contraception) at or above 
25% of married women of childbearing age. 

• 	 Total fertility rate at or above 4. 

* 	 Under five mortality rate at or above 150 per thousand live births. 

* 	 Maternal mortality ratio at or above 200 maternal deaths per 100,000 live 
births. 

tPrevalence of STDs at or above ten percent among women aged 15-30. 

* 	 Stunting (height for age at least two standard deviations below mean) 
tfund in at least twenty-five percent of children under 5. 
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In addition to these factors, efforts to combat the global HIV/AIDS epidemic 
require analysis of a separate set of' factors. If the STD indicator or either of the 
following factors are present, then priority consideration should be ;iven to development 
of a strategic objective directed at the prevent of HIV/AIDS: 

* General HIV prevalence in low risk groups at or above one percent. 

• HIV prevalence in a high risk group at or above ten percent. 

Global Population ad Healdl Priority Couni-ie.s. USAID has identified global 
population growth as an issue of strategic priority for the agency as a whole. In addition 
to the analyses noted above, particular attention will be given to the development of 
strategies directed at family planning, child survival and reproductive health in those 
countries which have the largest numbers of women with inniet need for contraception 
(See Annex A for further discussion). 

B. Ke Factol:A in tle Emniro,,new. The presence of any of the following factors 
indicates severe environmental degradation. Strategic plans that will help address the
 
root causes of these problems should receive serious consideration. Many of these 
factors in many countries are not currently measured; expert judgement will often be 
required ill lieu of actual data. 

Quantifiable losses in GDP of' i % or more clue to natural resource 
depletion (deforestation, depletion of fisheries, soil erosion, overgrazing of 
rangeland) and/or pollution (work time lost from disease and death, 
environmental restrictions on industrial activity and transport, costs of 
mitigation and remediation). 

* Rapid rate of degradation (e.g. I % p.a.) of key ecosystems, e.g.: 
-- deforestation. 
-- conversion of wetlands. 
-- loss of coral reefs. 
-- conversion of savannah. 

Unacceptable environmental health risks, e.-.: 
-- annual mean concentration of fecal coliforms in highly used water 

bodies exceeds 1000 per 100 milliliter sample. 
-- annual mean concentrations of sus)elded particulate matter and 

sulfur dioxide in major urban areas exceed 300 and 100 micrograms 
per cubic ileter, respectively. 

However, existence of severe )roblems is not a necessary condition for missions to 
identify environmental strategic objectives. Other key factors that also need to be 
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considered include: 

Economic, ecological, and public health significance of undegraded 
resources (e.g. standing forests, wetlands, coral reefs, watersheds, topsoil, 
surface waters) and degree of potential threat. 

Public healtl and ecological implications of trends of urbanization, 
industrial development, and population/demographic changes. 

* 	 PriorityI given to strengthening environmental policies and programs by 
local partners, both governmental and non-governmental. 

Global Climaiw Ci,,'e and BiodiveisYiry Priol-ir Counrie.. USA ID has iden tifled 
global climate change and the loss of biodiversity as priority issues that are global in 
scope; issues where action in once country directly affects all others. For global climate 
change, USAID has identified ten key countries or regions: Brazil, India, Indonesia, 
Kasakhstan, Mexico, Philippines, Poland, Russia, Ukraine and Central Africa. Absent 
compelling arguments to the contrary, strategic plans for these countries should identify 
as an objective or sub-objective the reduction in rates of growth of greenhouse -as 
emissions. 

For Miodiversity, USAID is currently in the process of identifying high-priority 
regions for biodiversity conservation. Subsequent guidance will address this issue. 

C. Ke Factols in Deimocracy. If any of the following factors are present, then 
serious consideration shoulId be given to formulating strategic objectives to address 
political and institutional constraints to sustainable development: 

0 	 incidents of torture and disappearances in countries where, for various 
reasons, the agency has decided to proceed with a sustainable development 
program - a (letermination should be based on Embassy reporting, 
Department of State country reports, UN docu ments, and intformation 
provided by credible human rights groups: 

* 	 elections in which not all political parties participate or where the results 
of the last election were not accepted by the competing parties: 

* 	 government denial of permission for political parties, labor unions, civic 
action groups and the independent media to register or operate freely: 

• 	 more than 50 percent of the poltlation does not believe that the judiciary 
is independent or that they can effectively utilize the .judiciary to resolve 
lisl)utes, 
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" 	 women constitute less than three percent of elected national officials or 
women turnout in elections is less than 80 percent that of men; and 

* 	 failtue to prosecute military and police officials accused of serious human 
rights .abuses. 

Existence of other problems in the democracy sector also might sugIgest a USAID 
response, particularly where continuation of the problem would have consequences for 
programs in other sectors. This would include: 

0 	 a legislature in which a majority of the members have never served before; 

0 	 a weak legal system, which acts to discourage investment and other 
business dealings; and 

* 	 an overly centralized system for policy formulation and implementation. 

D. Key Faciow in Ecmomic Growl/h. Presence of any of the following indicates 
severe economic growth problems, and suggests that serious consideration should be 
given to programs to address the root causes. 

0 	 Incidence of poverty greater than 30%, widespread food insecurity, and per 
capita income below $500 

* Annual per capita economic growth less than 1.5% over past ten years 

0 Persistent macroeconomic instability, as indicated by continuing need for 
IMF assistance and major adjustment programs over past 5-10 years 

0 Inadequate health care as indicated by life expectancy of less than 61 years 

0 Illiteracy above 40 percent, and female illiteracy greater than 1.25 times 
the total 

* 	 Primary education enrollment rates less than 85%. Ratio of girls enrolled 
is less than 80% of total ratio. 

E. Key 	Factorsin f-/umaitariw, ,lssi.mma/ce. Humanitarian Assistance is integral to 
sustainable development, and in preparing strategic plans it is important to recognize the 
critical linkages between development and humanitarian assistance prgrams. Effective 
grass-roots development programs are often the best long-term means for addressing
humanitarian concerns and preventing disasters. In preparing strategic plans USAID 
shonl(I assess a country's vulnerahility and capacity to respond to natural and manmade 
disasters and examine factors such as food insecurity and extreme poverty which place 
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vulnerable groups at high risk. 

In countries which are "disaster prone" and have limited response capability,
 
careful consideration should be given to developing objectives to reduce vulnerability
 
through disaster prevention, mitigation and preparedness measures. Factors which
 
characterize these countries include:
 

* 	 Historical incidence of recurrent natural disasters resulting in significant 
loss of life, infrastructure, and capital resources. 

* 	 Political and social instability and/or history of civil strife. 

• 	 Inadequate emergency management procedures and resources dedicated to 
prevention, mitigation, and preparedness. 

* 	 Poorly controlled industrial and nuclear processes which pose serious 
environmental threats. 

• 	 Weak local non-governmental and civil organi.ation structures, and limited 
capacity of local organizations to respond to disasters or civil strife. 

Formulating Humanitarian Assistance objectives should also be considered when 
there are significant groups at high risk and requiring immediate assistance as a result of 
the following factors: 

* 	 Significant food insecurity as evidenced by: 
-- Inadequate household income to purchase foods adequate to meet 

basic nutritional requirements. 
-- Chronic seasonal or regional deficits in the availability of staple 

foods due to economic or environmental factors. 
-- Effective food utilization seriously jeopardized by specific health, 

sanitation, and cultural constraints. 
--	 High prevalence of malnutrition among pregnant and lactating 

women, infants and young children and a high incidence of 
morbidity and mortality related to micronutrient deficiencies. 

* 	 Extreme poverty as evidenced by disproportionate amounts of household 
income, 50% or more, spent on staple foods or a high percentage of 
households categorized in the lowest income stratas. 

0 Absence of public or private safety nets which ensure availability, equitable 
redistribution and access of the poor to sufficient nutritious foods to 
maintain health and productivity. 
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* 	 Structural adjustment or other policies which result in economic 
dislocations and reduce access to food, health and other social services. 

* 	 Natural disasters or civil strife which have resulted in population 
dislocations, loss of jobs and income, destruction of property, and or 
reduced food production/availability. 

Counirie.y in Po.t-Ci.i.v Transiiio,.. Aiding countries which are in a transitional 
situation after emerging from a national conflict, a political upheaval, or a natural 
disaster is a new priority under the Agency's Humanitarian Assistance Strategy. In 
identifying these countries and establishing strategic objectives careful consideration will 
be given to factors such as the need to demobilize and reintegrate troops and to resettle 
refugee populations, restoration of basic security and infrastructure, and the 
strengthening of economic and administrative structures and political institutions. 

IV. CRITERIA FOR ASSESSING STRATEGIC PLANS 

Inw.'raion. USAID objectives identified by strategic plans should be mutually 
supportive of the common objective of sustainable development. The strategy should 
provide the framework that integrates discrete activities and highlights complementary 
impact. Strategic programs should look beyond individual projects to cross-cutting, 
systemic effects that create or exploit identified synergies. 

People-/evel impact. USAID seeks to build the capacities and expand the 
opportunities of the poor majority of the developing world. Strategies should show (in 
specific and measurable terms) how the social, economic, environmental and political 
changes USAID supports will clearly help improve the lives of these women, men and 
children. 

Tr-actabl prvh/cm. wite rea.sonahlt' jpro.p7c vfirr.uit',.. Not all development 
problems can be solved. For example, it is not realistic to expect to eliminate all 
poverty. Furthermore, even when significant need is clearly established, there are not 
always the opportunities for USAID assistance to be used effectively. Lack of political 
commitment. inappropriate policy frameworks or the absence of any recognized 
successful approach may all limit the opportunities for productive USAID investments. 
USAID will ask whether there are proven models or approaches to address partictIlar 
problems successfully. Where there is no demonstrably successfuIl approach. UISAID 
strategies should be carefully constructed* as experiments. complete with specification of 
anticil)ated results and a clear process to learn from the experience. 

Broad sy'ewnic ch,'m.e.. USAID strategies shoulI be desiged to have broad 
systemic im)act, rather than consist of isolated, self-contained interventions. Such 
systen ic impacts are likely to include changes in society rules and policies intluencing 
)ublic 	anti private resource allocations. possibly through demonstrating 'he success ot 
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innovative approaches. 

Su. tiinahi, imnprovci,nt.%. USAID strategies must show how results will be 
sustained, including human capacities and prospects for institutional, political and 
financial sustainability over the long term. Improvements in social indicators that are 
wholly dependent on USAID assistance, without realistic prospects for independence, do 
not contribute to sustainable development. 

C('ar result. comenste wit/ costs. Strategies should identify expected impacts;
explain how these will be achieved; and demonstrate that these results bear a favorable 
relationship to costs. Program outcomes must be expressed in terms of measurable
 
outcomes of activities which contribute to the achievement of strategic objectives.
 

USAID co'paraiv"Ca'ta.?,.. USAF) will not attempt to address needs that
 
are being adequately addressed by another donor or donors. Country strategies 
 should 
show how USAID's field-based structure, experience and technical expertise provides an 
important advantage for our assistance efforts 

Pcirnervhip.. Strategic plans should how USAID will vigorously pursue

opportunities 
 to collaborate on mutually supportive activities (and avoid duplication and 
overlap) with other development efforts. This includes programs of other public and 
private entities, including bilateral donors, international financial inStitutions, private

voluntary organizations, higher education institutions and private sector donors.
 

Pmriciplmioii. Strategic plans should be developed in a participatory manner,

drawing on the insights and experiences of a wide range of USAID development
 
partners, particularly those truly representing segments of society that are currently
marginalized. Specific activities should also incorporate participation that will strengthen
and improve the implementation of USAID programs. 

Re.veurch. Strategic plans should include the identification of research plans to be 
addressed to solve key development constraints. Research should not be conducted for 
the single purpose of capacity building but should include capacity building where 
possible. 
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References: 
SUPPLENIENTARY GUIDANCE 

These Guidelines build on, and should be read in the context of a series of
 
directives which have been issued over the past year. These include:
 

(i) the Administrator's Statement of Principles on Participatory, Development (dated
 
November 16, 1993), emphasizing USAID's renewed commitment to building
 
opportunities for participation into development processes at all levels;
 

(ii) the Administrator's "Framework Cable" (STATE 023472 dated January 28, 1994) 
which outlines idea of a strategic plan as central to programming USAID funds; 

(ii) the "Guidance for FY96 Programming Process" (STATE 104235 dated April 20, 
1994) which mandates strategic plans as fundamental to the programming process; 
outlines generic requirements for strategic plans, annual action plans, and AID/W review 
process; and includes feedback on resulIts to help guide allocation of funds based on 
performance, and 
(iv) the Agency Directive on Setting and Monitoring Program Strategies (May 31, 1994) 

which formally establishes strategic plans from operating. units as the basic framework for 
programming assistance and reporting the results of USAID programs. 
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I. SETTING PRIORITIES FOR COUNTRY-LEVEL PROGRAMS 

Based on nearly two decades of experience, USAID has developed a strong 
program of environmental activities at the country level. These guidelines do not attempt 
to overhaul USAID's approach. Given the agency's increasingly limited resources and 
the increasing activity of other donors, however, a more analytical, transparent, 
collaborative, and participatory process of priority-setting at the country level is required. 
Simply put, USAID must be able to demonsti aic to ourselves and to our stakeholders 
that we are not trving- to do everything, and spreading ourselves too thin to be effective 
in the process. 

Country strategic plans submitted for approval in FY95 and future years should be 
based on a comprehensive assessment of environmental threats and opportunities, using
the priority-setting framework described in this annex. Assessments should address the 
"Key Factors in the Environment" identified in the main body of these guidelines and, 
where feasible and appropriate, include targeted research to improve empirical 
understanding of these factors. Environmental strategic objectives identified in country 
strategic plans should be selected according to the priorities identified throuth these 
assessments. 

A. Country Level Environmental Objectives 

USAID's Strategies for Sustainable Development identifies two strategic goals: 

" Reducing threats to the global environment, particularly loss of biodiversity and 
climate change; and 

* 	 Promoting sustainable economic growth locally, nationally, and regionally by
 
addressing, environmental, economic, and developmental practices that impede
 
development and are unsustainable.
 

This annex provides gLuidance on the agency's efforts to pursue the second of these two 
goaIls at tile c ii t-y level. 

In USAID's core "sustainable development countries" we will pursue three 
environmental objectives: 

" 	 To safeguard the environmental underpinnings oft broad-based economic growth; 

* 	 To prtect the integrity of critical ecosystems; and 
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To ameliorate and prevent environmental threats to public health. 

(Examples are provided in the main body of these guidelines under "Key Factors in the 
Environment.") 

In identifying environmental strategic objectives at the country lev,.-l, USAID will 
assess the full range of environmental and natural resource threats and seek to prioritize 
them aglainst these three objectives. Section C of this annex provides guidance for setting 
priorities. 

USAID pursues its global enviroiimental goals (conservation of biodiversity and 
mitigation it' as described in Strategiesoglobal climate change) in selected "key" countries, 

for Sustainable Development and in the main body of these guidelines. 
 This annex does 
not address these global goals. Separate guidance on USAID's climate change activities 
can be found in our June 1994 report to Congress, Global Climate Change: The USAID 
Response. PPC and G/ENV intend to provide subsequent strategic gtuidance on
 
biodiversity.
 

B. Indicators of Environmental Degradation 

The main body (if these guidelines identifies "Key Factors in the Environment" 
that indicate severe environmenta! degradation. These indicators correspond to the three 
environmental objectives described above. Where any of these factors are present, 
USAID will igive serious consideration to proigrammatic interventions that seek to address 
their ro(t causes. 

Many (f these factors in many countries are not currently measured. Expert
judgement will often be required in lieu of actual data. Moreover, these guidelines 
include only a limited nu1mber of illustrative indicators. For example, measures of fecal 
coliform concentrations are only one of many indicators of water quality. Again. these 
indicators sl1(d be taken as illustrative and should he applied along with others on a 
case-by-case basis using expert judgement. 

Where data is limited, missions, with support from G/ENV, should seek to work 
with host coiuntrv cCunterparts and other donors to strengthen em piricaIl understanding of 
these factors thriulgh Strategically targeted research. For example, research effoltS ill 
environmental accou nting can produce rough estimates of' GDP losses trom 
environmental degradation. which can aid policy-making and priority-setting by host 
countries, USAID, and other donors. 
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C. Setting Priorities 

USAID, in its core "sustainahle development countries," will pursue the three 
environmental objectives described above by addressing the root causes of high-priority 
environmental problems that can be effectively and sustainably impacted by our 
assistance. In preparing country strategies, missions, with support from G/ENV, will 
assess the full range of environmental threats and identify priorities using the integrated 
assessment approach outlined below. Where possible, USAID should support priorities 
identified by host country governments, NGOs, and other donors through participatory 
processes, such as National Environmental Action Plans. At minimum, relevant 
government agencies and a broad range of NGOs should be involved in USAID's 
priority-setting exercise. 

USAID missions are expected to evaluate -- at least qualitatively -- the severity of 
environmental problems in terms of the three environmental objectives identified above. 
Environmental strategic objectives in country strategic plans must relate to at least one of 
the three objectives. Country strategic plans nust also describe how a chosen priority 
relates to the activities of other donors and how sustainable imp-icts can be assured 
through domestic policies, priorities, and resource allocations. If a mission concludes that 
it cannot pursue ain environmental strategic objective, it should consider Opportunities to 
address priority environmental issues through its pursuit of strategic objectives in other 
sectors (e.g. support for environmental advocacy NGOs. support for economic policy 
reforms that encoualu;ge sustainable management of natural reSources). 

USAID reuional bureaus may prcpairC regional strategies thai proVldk tl'uHter 
gTuidance for countly strategic plans. Regional strategies should also demonstrate an 
integrated respOnse to the three objectives described above -- safegtuarding the 
Cnvironmentad underpinnin,,sg of broad-based economic growth; protecting the integrity of 
critical ecosystems: and preventing environmenital threats to public health. 

Missions' asstessnents of environmental priorities should include tile following 
three steps: (I) assess tile relative severity of environmental problems accordingy to 
USAID's three country-level environmental objectives: (2) evaluate the potential 
effectiveness and sustainabilitv of strate,,ies available to lddress these prolems: anifd (3) 
identify USAID's best opportunities for sustainable impact. These steps should be 
regNarded as sCqLuentiali screens that result in the identification of priolrity environmental 
prchleni areas that USAID can address effectively andIsusta ina bly. This analysis should 
tl(Im the basis ftol" the selectionl of environmental strategic objectives in cOuntry strategic 
lE A Ds. 
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Guidelines for this three-step analysis follow. Missions are encouraged to
 
experiment and adapt this analytical framework to serve their needs and circumstances.
 

Step 1: Assess the relative severity of environmental problems according to 
USAID's three country-level environmental objectives. 

Setting country-level environmental priorities begins with an assessment of which 
environmental problems represent the most severe threats to economic growth, critical 
ecosystems, and public health. The nature of this assessment can range from a quick and 
inexpensive synthesis of existing information, stakeholder opinion, and professional 
ji'dgement, to a formal comparative environmental risk assessment including targeted 
research. USAID country assessments will likely fall in between these two extremes, 
involving a multi-week focussed assessment by an inter-disciplinary team of experts, but 
typically not involving new research. In any case, the relative severity of environmental
 
problems will typically be classified no more precisely than "high." "nedium," "low,"
 
'tolerable.'" o "unocertain."
 

Figure I presents a suggested format for assessing the severity of environniental
 
problems according, to USAID's three environmental objectives. The examples of
 
environmental impacts and their levels of severity are only illustrative, and the cutoffs
 
between problem classes (high. medium, low, tolerable) are somewhat arbitrary. Thus. 
the scheme is not intended to he followed rigidly but should assist missions in 
constructin, their own frameworks to prioritize amon, disparate environmental issues. 

Environmental problems classified "high" under all three objectives would rank 
highest in an integrated assessment, followed by those ranked "higli" under two 
objectives, and so onl. As i general rule, a problem ranked "high" under any single 
objective or as intolerable (high. medium, or low) under more than one objective should 
be thoughtfully considered. Missions may also want to weight certain problems according 
to their impacts on 1.1I women i Indigenous peoples. tileparticular hma populations (e.g. 
pool) or pricl uctive sector:; (e.g. leading exports, major food crops) of special interest to 
USAID or the inission. 

The relative severity of' problems need not necessarily dictate environmental 
priorities and assistance strategies. Some severe problems may be intractable or so costly 
to aneliornte that greater environmental benefits may flow trom tackling problens of 
lesser macnitude. Conversely. some problems may rank lv in severity precisely because 
prior investments in environmental management have been effective. Maintaining such 
invest melts may thus be judged a Iiigh priority. Finally. assessin tile relative severity of 
cnvir(cm mentilalrI-leis sh(iIIld not dictateltie stra tecic nCas Ot' assistance (e.g., uIiima 
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resour.-e development, institutional capacity building, policy reform, technology transfer, 
etc.). These considerations should be addressed in the subsequent two steps of the 
analysis. 

Step 2: Evaluate the potential effectiveness and sustainability of strategies
 
available to address the most severe problems.
 

The purpose of this step is to identify the major problems that many be addressed 
most effectively and sustainably, beginning with an evaluation of the environmental 
problems classified as most severe. This analysis will rely on the technical judgement of 
USAID's assessment team and their consultations with relevant in-country stakeholders. 
Consideration sho~uld be given to technical, institutional, policy, political, social, financial, 
and other constraints in the host country environment. The chapter on "Protecting the 
Environment" in Stra tegies fol Sustalimhle Development and G/ENV's stralegic plan
both provide generld guidance on the types of interventions appropriate for different
 
environnmental priorities (sustainable agriculture, 
 urban and industrial pollution, energy, 
natural resources management). Subsequent guidance may clarify and update existing 
policies and guidance on program matic apprmaches to these issues. 

Cost-effectiveness may be considered as a criterion for comnparing ivailihle
 
strategies to address competing environmental priorities of similar severity. However,
 
environmental planning should not be held hostage to present 
costs of environmental 
protection since, in ImIny cises, the cost-effectiveness of environmental manaigement will 
improve over time ais the learning curve rises. Missions should pay particulir attention to 
tile sustaina bility of alternative strategies from financiail, inst ittionail, and lolitical 
perspectives. 

Step 3: Identify USAID's best opportunities for sustainable impact. 

The final step in the assessment process focusses on USAID's compirative 
atvantales in addressing coinlpeting, environmenwal priorities. Mission staff in 
consultation with USAID/W. will need to take primary responsibility for this step. 
Missions sh uld evaluate USAID's technicil caipabilities to iddress tile priorities that 
emerge from the first two levels of analysis (severe environmental problems that can be 
effectively annd sustilinahly addressed). This evaluation shloUld also include consideration 
of the existing ailnd planned pr-grams of*"other donors and their clnpaflritive idvaintaes. 

AF VAll/IMT F !nr.IMFNTA 

C-) 



Hazard Level 


Cat..strophic 


Critical 


Marginal 


Negligible 


Figure 1. Suggested formIt for assessing the severity of environmental problems. 
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II. ENVIRONMENTAL PROCEDURES
 

The Environmental Strategy Paper states that "USAID will
strengthen its institutional capacity to ensure that all Agency­
supported efforts, whether projects or 
program-related

investments, are environmentally sound. 
 Where necessary, it will
require mitigating measures or 
project redesign. Ensuring the
environmental soundness of every USAID program, project, and
activity is 
a prerequisite for sustainable development. 
 It is
also a legal obligation under the agency's regulations.'
 

A. Goals and Approaches
 

These regulations will continue to provide the legal and
policy framework to ensure that all activities undergo
appropriate environmental analysis. Environmental officers and
advisors will provide leadership and technical expertise, but

responsibility for the 
success of the process will belong to
 every officer in the agency. Environmental work will continue to
be done at the earliest practical point in the project

identification and design process and be fully integrated. 
This
allows for full 
integration of environmental and other project
objectives and minimizes possible delays in project approval.
While not formally required in USAID's regulations, the agency as
 a matter of 
policy will pay particular attention to ensuring the
development, implementation and monitoring of appropriate plans
to mitigate environmental impacts. Similarly, while not required
under USAID's regulations, the agency will seek to undertake
environmental analysis at 
the programmatic and sector level.
 

USAID will 
seek to assist host governments in creating the
capacity to undertake high quality environmental impact

assessments 
(EIA) of all development programs. USAID's country
strategies will examine opportunities and where feasible support
activities to strengthen local laws and regulations on EIA, train
regulatory officials in EIA techniques, and strengthen public

participation in the EIA and project design process. 
 USAID will
 use its own environmental assessments 
(EAs) and environmental

impact statements (EISs), 
where required, as 
models and training
opportunities. USAID will also seek 
to assist other donors and
lending institutions to 
strengthen their EIA procedures with a
goal of helping them to match USAID's own standards. Weak
environmental procedures within other donor agencies and lending
institutions undercuts the efforts of USAID's and its partners.
 

22 CFR § 216 
codifies USAID's procedures "to ensure 
that environmental
factors and 
values are integrated into the A.I.D. decision making process."
These regulations are consistent with Executive Order 12114 
("Environmental
Effects Abroad of Major Federal Actions") and with the purposes of the

National Environmental Policy Act (NEPA).
 

41j 

BEST AVAILABLE DOCUMENT
 



Environment -- page 9
 

Absolute harmonization of EIA standards would be unworkable, and
probably unwise. 
However, comparable standards are essential.
 

USAID will strengthen public participation in the EIA
 
process, in keeping with the agency's strengthened commitment to
participation and democracy. 
USAID will 
ensure that interested
 
and 	affected peoples 
-- both women and men --
 are 	consulted in
the process of preparing EAs and EISs and that they have an
opportunity to review and comment on 
the draft document prior to
final approval by the Bureau Environmental Officer. USAID will

also seek to 
consult with and provide draft environmental
 
documentation to interested parties in the U.S.
 

President Clinton has asked the National Security Council in
PRD-23 to chair an 
inter-agency review of the Administration's

policy on the applicability of the National 
Environmental Policy

Act 
(NEPA) to Federal actions abroad. 
 NEPA provides the
statutory framework for EIA by the Federal government. USAID's
 
own environmental procedures resulted from the 1975 settlement of
 a lawsuit concerning the agency's compliance with NEPA. 
 PPC 	is
representing USAID in the inter-agency process under PRD 23 
and
will take the lead on any changes that may be needed in 22 
CFR 	§
216 	as a result of this review.
 

B. Institutional Responsibilities
 

Responsibility for USAID's environmental procedures will be
shared among missions, regional bureaus, G, BHR, PPC, GC and
other operational units that manage programs, projects, or
 
activities:
 

* 
 Missions and other operational units will continue to be

responsible for compliance with the environmental procedures

in the activities that they manage. 
After approval of
environmental documentation, Missions will be responsible

for implementation of any resulting decisions or mitigation

measures. 
Missions will also assess compliance with the

environmental procedures in all interim and final project

evaluations.
 

" 	 Each regional bureau, G, and BHR will appoint a Bureau

Environmental Officer to oversee, and provide technical
 
support for, compliance with the procedures, and to approve

environmental documentation pursuant to the procedures.
 

PPC 	will oversee implementation of the procedures across

bureaus and resolve disputes or other issues concerning the
 
procedures.
 

GC will appoint an attorney to be the agency's principal

legal advisor on 22 CFR § 216.22.
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Overview article summarizes key factors found to promote the 
effective use of performance measurement and 

a recent readership survey of LJSAID Evalu- draws lessons from this experience applicable to 
at.on New.%" more readers suggested performance USAID. 
mea,,'irenent for a focus issue than any other topic
(see -age 28). Their response coincides with the re ______.
 

cent ,selectionof the Agency as a pilot project under Inside this issue P'age
 
the Government Performance and Results Act of
 
1993, making the theme of this issue particularly Overview 1
 
timelv. Performance Measurement: Public Pressures and
 

[he issue begins with some governmentwide per- Legislative Mandates 2
 
Spe(.CtiveCs and reviews of performance measurement
 
system!s, then focuses On w hat USAIDcsties thn focses on whrforatnAe iscurenlis currentlyO Performance Measurement: Lessons Learned Fromhe g nce
 
doing, from the perspectives of the Agency's central Other Agencies 6
 
and regional bureaus and the Missions. Performance Measurement in USAID: The PRISM
 

The first article, PerbranceMeasurentnI: Public System 8
 
Pressures and Legislative Mandales, discusses the Challenges and Opportunities for Performance
 
growth of performance measurement and managing Measurement in USAID 13
 
for results in the U.S. public sector. After explaining

what performance measurement is and what is dif- PRISM: Lessons Learned, A CDIE Perspective 15
 
ferent about a managing-for-results approach, the Performance Measurement: Experience of Three
 

ministration and legislative mandates behind the What USAID Missions I lave Learned About
 

countability for results in Government.
 

offices and other international donor agencies. The
 

author reviews recent initiatives of the Clinton Ad- Regional Bureaus 17
 

new push for performance measurement and ac- Managing for Results 21
 

The second article, PerformanceMeasurement: es- Perraceies T M
 
saons learned front Other Agencies, highlights findings I erspectives 23
 
from a review of more than 20 U.S. Government Our Readers Respond 28
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Perforniance Measu renent in USAID: The PRISM 
System describes in detail USAID's Program Per­
formance Information for Strategic Management
system and how it is being implemented and used 
by the Missions and bv USAIllD/ Washington. The 
authors highlight a new Agency directive issued in 
May 1994 that establishes an Agencywide PRISM 
framework applicable to all operating t,nits and 
relates it to the Agency's programming and budget 
processes. 

In the article Chalhcngcs and Opportunitiesfjr Per-
*OrinanceMeasuret,,ent in LISAID, the author exam-

ines several features of USAID and international 
development work that constrain the Agency from 
getting and using performance information. He 
then looks at several strengths operating to offset 
these constraints. The article ends with a discussion
of some of the key challenges ahead in establishing 

an effective system of performance measurement in 
UISAID. In PRISM: Lessons Learned, A CDIE Perspec-
live, tie authors provide another perspective of 
PRISM's strengths, weaknesses, and lessons 
learned. 

Next are a series of special articles that offer re-
views of performance measurement efforts from the 
perspectives of several of USAID's regional bureaus 
(Africa, Asia and Near East, Latin America and the 
Caribbean) and Missions (Ghana, Kenya, Guate-
mala, Egypt). These articles provide valuable in­
sights from practitioners' points of view. The article 
[V/at LISAID Missions Have Learned About Managing 
for Results highlights key lessons drawn from Mis­
sions experiences about what isimportant for effec-T-
tivxely implementing and using performance 
measurement systems. 

The law [GPRAJ...requiresthat we 
charta coursefor every 

endeavoi;..seehow well we are 
progressing,tell the public how we 

are doing, stop the things that don'taor 
 fg ver stop improving...,
work, and 

-President Bill Clinton 
August 3, 1993 

USAID Evaluation News 

Performance Measurement:
Public Pressures and Legislative 
Mandates 

hi'Stven Gale
 
(en'ri/ir )evelopnient lbrnimationand Evaluation
 

Managers in U.S. Government agencies are 
increasingly discussing- and applying -concepts 

such as managing for results, results-oriented opera­
lions, customer satisfiWtion surveys, and peifornnan'e 
nuasuremuent. These concepts are not entirely new. In 
fact, many have been borrowed from the private 
sector, where profit has long been the bottom line
and "customer satisfaction" the key to survival. 

State and local governments also have used per­
formance measurement successfully in several well­
known experiments. At the Federal level, the 
General Accounting Office-for years a strong advo­
cate of performance measurement- issued one of 
the first performance measurement guides for Con­
gress and executive-level agencies more than 10 
years ago. 

What is new is that Federal agencies are empha­
sizing these ideas more now as pressures mou,nt for 
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better accountability and since passage of the 1993 
Government Performance and Results Act made 
performance measurement law. 

What is Performance Measurement? 

Pe'formance measurement, in short, is the proc-
ess organizations follow to objectively easure howiig 

well they are meeting their stated objectives. It in-

volves clarifying and agreeing on organizational 

goals, developing performance indicators to track 

progress, establishing baseline data and setting tar-

gets for future performance, and then periodically 

gathering actual data for comparison against those
targets. Organizations actively manage for results 

when they use performance information to make 


budgeting and programming decisions (see Box 1). 

How is Managing for Results Different? 

Traditional ways of doing business focus on pro­
gram inputs (for example, expenditures, number of 
full-time employees). By contrast, the new manag-
ing-for-resuIts approach focuses on program ii-
pacts. An emphasis on process gives way to a focus 
on results. While old ways of operating made com-
pliance with rules and regulations an end in itself, a 
managing-for-results approach makes performance 
the bottom line. In addition, while in the past 
activities (usually projects) were the primary fo-
cus, now higher order strategic objectives are what 
one tries to achieve. 

The new approach also differs with respect to 
data acquisition. In the traditional approach data 
were often collected retrospectively; now the focus 
is more on built-in data collection and ongoing 
monitoring. Whereas the role of management in the 
old system was "command and control" oriented, 
under the new managing-for-results approach it be-
comes "improvement and empowerment." Hnally, 
the focus has shifted from using data primarily for 
reporting on progress to using data for decision-
making, which is what really counts (see Box 2). 

The New Push for Results in Government 

Initiatives from the Clinton Administration, legis-
lative mandates, and public pressure have combined 
to put renewed emphasis on performance measure-
ment and managing for results in government. 
Scarce tax revenues, an expanding Federal deficit, 
and growing headline claims of government waste, 
fraud, and abuse also move the government to 
change the way it does business. Performance incas-
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urement has now caught the attention of the general 
public. They want to know not only where their tax 
dollars went and how they were used, but also what 
was ultimately achieved. 

Recent public interest in performance measurement 
is highlighted by the popularity of a 1993 book entitled 
Reinventing Governow'nt: lHow tie Entrepreneurial Spirit Is 

the Public Sector. Written by government 

efficiency consultants David Osborne and Ted Gae­
bier, Reinventing Goz'ernent looks at best practices of 
high-perforning public agencies and presents 10 
principles for creating effective government. One 
key principle is that effective agencies are results oni­
ented. That is, they em phasize measuring and
achieving results. In effective agencies, performance
measurement is viewed as a management tool for allo­
cating funds and improving operations. 

Publicentrepeneursknow thatWhen 
institutionsarefunded accordingto 

inputs, theyl have little reason to 
strivefor betterpeiformance. But 

When they arefundedaccordingto 
outcomes, theyj become obsessive 

aboutperformance. 

-	 Reinventing Government 

Vice President Al Gore's widely publicized 
National Performance Review (NPR) has also 
caught the attention of the public. A high-level gov­
ernment study team composed of experienced Fed­
eral workers, NPR has been charged with finding 
ways to improve government operations. 

NPR has published its recommendations in From 
Red Tape to Results: Creatinga Government that Works 
Better & Costs Less (1993). The NPR suggests the 
following broad steps to accelerate performance in 
government and improve government efficiency 
overall: 
0 Cut Federal red tape by streamlining the budget 

and procurement process. 
9 Deliver better customer services by giving clients 

a voice and creating market dynamics. 
e 	 Empower Federal employees to get results by

decentralizing decision-making, holding manag­
ers accountable, and upgrading training. 
Return to basics by consolidating functions, charg­
ing fees for services, and increasing efficiency. 
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Box 1. Phases ofPerformance Measurement 
The performance measurement process typically involves several phases: 
I. Defining objectives. In this initial phase an organization must articulate its objectives and identify 

strategies to meet those objectives. The objectives should be meaningful and significant, and the 
organization should be willing to be held accountable for reaching them. Sometimes a hierarchy of 
objectives are articulated, with longer term objectives causally linked to shorter term, intermediate 
outcomes. The process of defining objectives should be as participatory as possible to generate consen­
sus. 

II. Developing indicators and baselines, and setting targets. Next, the agency identifies or develops 
indicators to use in measuring progress toward meeting the objectives. It collects baseline data to 
establish a starting point, then sets fu­
ture targets or benchmarks it expects to 
reach. The targets are based on critical 
assumptions about existing trends, 
available agency resources, and exter­
nal factors likely to influence the out­
corn e. Define 

Ill. Collecting data. The agency may ------- objectives 
collect actual performance data di­
rectly or through seccndary sources if 
quality can be ensured. Depending on I 

the rapidity of expected change, data Develop 
collection on performance may be un- Indicators 
dertaken monthly, annually, or every 
few years, as appropriate. It is impor- J, 
tant that data be collected regularly 
and systematically. 

IV. Analyzing performance. Perform­
ance data are analyzed against pre­
viously established targets or V 
benchmarks. The performance meas­

urement data often raise a "red flag" Use Collect 
for program managers when some- Information data 
thing is amiss but rarely provides any 
specific details about why progress fell 
short. Performance measurement typi­
call), tracks rather than explains re- ' 

stilts. Thus, if an agency needs more 
information about "why" a target has 
not been met, or if recommendations 
about program improvement are 
wanted, it can decide at this point to IV Analyze 
conduct a more in-depth evaluation. performance 

V. Using perfornmance data far decision­
making. Performance data are typically 
analyzed to report on program per­
formance to agency managers, deci­
sion-makers, and external audiences 
interested in an agency's progress. 
However, the ultimate aim of performance measurement information is achieved only when its use 
influences management actions and thus feeds back to improve the agency's programs. This stage is 
known as "managing for results." 
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Many of NPR's detailed recommendations for im­
proving government stress results-oriented man-
agement approaches. Amnn them are employee 
accountability standards, agency performance 
agreements, customer satisfaction surveys,develop-
ment of strategic plans with clear measures of in-
tended results (targets), and monitoring and 
reporting on actual results against those targets. 
USAII) Administrator J. Brian Atwood volunteered 
the Agency as an NIR "reinvention laboratory" last 
Stllmml11er. Since then we have been actively reengi-
neering how the Agency will do business in the fu-
tUre.
 

The Clinton Administration isalso moving ahead 
by establishing service delivery standards. Having 
such standards and getting feedback from clients on 
the quality of services provided is considered to be 
an essential phase in the performance measurement 
process. Consistent with the recommendation of 
NPR, President Clinton has signed an executive 
order rei uiring all Federal agencies to post service 
standards, measure results against them, and bench-
mark customer service performance against the 
"best in the business." USAID is in the early stages 
of planning such a survey, 

Congress too is taking performance measurement 
seriously. Several recent legislative initiatives have 
advanced performance measurement govern-
mentwide. For example, under the 1990 Chief Finan­
cial Officers (CFO) Act, Federal agencies must start 
submitting audited financial statements that describe 
how they spent their appropriations or any other 
funds received. The CFO Act requires agencies to 
clearly define their mission, measure efficiency and 
effectiveness, and improve performance where defi-
cient. 

In 	 short, an agency's traditional balance sheet 
alone will no longer be acceptable under the CFO 
Act. It must include how well funds were spnt to 
achieve stated fgoals and what was accomplished by 
the agency with those expenditures. 

The most significant legislation to influence per-
formance mneasuernent is the recently enacted Gev-
ernment Perforinimce and ResuIts Act (GP!A). In 
brief, GPRA requires agencies to develop strategic 
plans in consultation with their "custoiners," e.'tib-
lish performance targets that are outcome oriented, 
produce performance measurement plans that track 
actual resU Its against those targets, and report on 
performance. 

Under GlRA, agencies can no longer measure just 
inputs and outputs. No longer is it sufficient to 
measure just what is needed for implementing a 
specific project- personnel, funds, equipment, and 
facilities (inputs). Nor is it sufficient to record only 
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Box 2. What's Different About
 
Managing for Results?
 

In the old way of In managing 
doing business, for results, 
the focus was on the focus is on 

Inputs Outcomes
 
Process Results
 
Activitie, . Strategic objectives
 
Retrospective data analysis Ongoing monitoring
 

ComplancePerformanceCompliance Peoa 
iManagement control r Management improvement 

Reporting data . I Using data_ 

what the project directly produced, such as the num­
ber of people trained (outputs). What is now re­
quired is a measure of the project's outcome or 
impact. For example, did the training project 
achieve a change in the trainees' skills, practices, or 
behaviors as intended? Under GPRA, all Federal 
agencies must prepare and submit to the Office of 
Management and Budget (0M13) 
o Five- tar plans that define their missione 	srate gc 

and long-term goals 

Annual torshrma 'eelas that link the long-term 
goals to shorter term objectives, which can be 
measured and tracked annually and which iden­
tify the resources necessary to achieve them 

* 	 Annual progranl petformance reports that provide 
feedback to managers, policymakers, and the 
public concerning what was actually accom­
plished for the resources expended and how well 
the original objectives were met 
UnderGPRA, 0M13 will be allowed to grant waiv­

ers of nonstatutory administrative requirements to 
agencies seeking greater managerial flexibility on 
personnel levels, salaries, and budget constraints. In 
exchange, agencies will be expected to provide greater 
accountability for improved program results. 

The timetable for governmentwide implementa­
ticn of GPRA calls for agencies' 5-year strategic 
plaus to be submitted to 0MB by September 1997. In 
FY 99, the first annual performance plans are to be 
pn:p;-red by atgencies and their first annual perform­
ante report' submitted by March 20t)0. A pilot phase 
(FY!, 94-96) is under way to provide an opportunity 
to learn lessons and resolve problems, with pilot 
agencies working under an accelerated timetable. 
USAID's proposal to be considered a pilot agency 
was recently approved by 0M13. 

J/3
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In addition to these governmentwide legislative 
mandates, the latest version of the Administration's 
proposed foreign assistance legislation, the Peace, 
Prosperity, and l)emocracv Act (PIPDA), makes a 
strong case for performance neasurement. [or 
example, it states that tle United States will estab-
lish open and transparent systems to monitor results 
of its assistance, and will be prepared to shift scarce 
resources from unproductive programs. 

USAID has not been caught off guard by these 
performance-oriented trends. To the contrary, 
USAID has been out front, more than most other 
Federal agencies, in developing and installing per-
formance measurement into its way of doing busi-
ness in Washington and in field Missions. With 
USAID's leadership committed to managing for 
results, that trend is likely to continue. 

Performance Measurement: 
Lessons Learned From Other 
Agencies 

In'Thomas.L. Cook, Jeri eSteiwart,IanSant,Leslie al 
.Jamie '-fdrian 

Research Triangle Institute 

In 1993 the Center for Developnent Information 
and Evaluation contracted with Resources Triangle 
Institute (RTI) to explore how other U.S. public and 
international organizations have managed the use of 
performance information to manage for results. The 
intent was to learn from the "best practices" of other 
agencies to improve USAID's own strategic manage-
ment approach. 

In conducting the study, RTI interviewed repre-
sentatives of more than 20 international develop-
ment agencies and U.S. Government offices. It also 
reviewed evaluation research literature and agency 
reports and articles. RTI ultimately examined per-
formance measurement systems established by 
these agencies and analyzed how the systems are 
being used to manage and evaluate programs. This 
article su,mmarizes key factors found to promote the 
effective use of performance measurement in tile 
agencies reviewed. It then draws lessons from this 
experience applicable to USAIID. 

Promoting the Effective Use of 
Performance Measurement 

rformancebroker 

allocate resources, motivateformulate budgets, 
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em ploVees, iin prove services, and facilitate the 
exchange of information between the governmelnt 
and tile public. Performance measurement can also 
help improve credibilitV and secure resources neces­
sar' to maintain and enhance programs. Per­
forlance ineas urement should be used for 
self-assessment and improvement, not just for audit­
ing and monitoring. It should focus on how to make 
programs better, not dwell on individual job per­
formance. 

Here are some of RTI's suggestions on how to 
promote the use of performance data in develop­
ment management: 
* Managers must view per ormance MasureIMent as (in 

integral pyart of the agy,'ncy's mission and strategic plat. 
Unfortunately; performance measurement is often 
viewed as an adjunct to the plan, in the same way 
that evaluation is often viewed as a requirement to 
be satisfied after the program is completed. This 
reCluiremnent presumes that the plan's strategic 
objectives (1)are meaningful relative to what tile 

agency is actually trying to accomplish and (2) are 
expressed with sufficient precision to allow assess­
ment of their achievement. 
• Performance measurement also requires senior man­
agentent support at the program design stage amd on­
ward. Performance measurement should be built 
into the program and project design so that ques­
tions about performance measures are linked to 
questions about program content. Senior program 
managers must be actively involved in designing 
the performance measurement system to show sup­
port. They should not delegate this task to others. 
- Senior managers must make sure there is a clear 
unterstanding throughmout t1 ,:,aellry of the purpose o]" 
peirnrmance measurement. Tile reasons it is critical to 
the agency's mission and strategic objectives, and 
the planned uses of data for management decision­
making at all levels must also be clarified. 
9 A direct connection must exist between data and deci­
sions. The emphasis on agencywide use of data can 
be strengthened by creating a demand for perform­
ance data, rather than by assuming that if the data 
are available, the,' will be used. Managers through­
out the agency must believe in tile value of routinely 
using perforrmance data to manage their programs 
and projects; moreover, managers must accept thaI 
their performance as managers will be evaluated in 
large part on this basis. 
* Another way to prmte reilormtamce ineasIlrement is 
to havetan "il in the agncil. The bro­"nrmation broker 
ker could act as a repository of agency information 
on performance data, ensuring that the data are 
readily available to managers when needed. The 

can also promote feedback of performance 

6 



USAID Evaluation News 

results to program staff, especiallh those who may
have been involved in generating the data. 'T'he 
information broker could document the use of per-
formance data and communicate back to tile data 
producers to strengthen their commitment to pro-
Viding good data. 

Successful installation ofa e('rfinancc measurent 

silsteln is, at nininiw, a 3- to 5-yelar process entailing 
conside'rale yroup ilitatioln, negotiation, and train-
inx. One of tile weakest assumptions of performance 
measurenent is that development managers know 
how to use performance data to manage their pro-
granis. Insufficient experience, training, and re-
sources (time and budget, for example) of managers
often constrain their effective use of performance 
data. Many managers need training and other tech-
nical assistance (such as software) to make good use 
of tile data. Others do not have the time or staff to
analyze the information. 
* 1'rt'rinaice n'asurement should be keyed to 'hfjerent 
hcvcls Of Ilheagency to give nianagersaccess to infria-
lion directly reh'vant to 
tUnir ili 'tediate responsi-
!,ilities. Managers may 
have more incentive to 
deal with matters in 
which they have direct 
control. The manager of 
a water purification 
project, for example, is 
likely to be more inter-
ested in tile gallons of 
water treated per day 
than in how the project 
is part of an "infrastruc-
ture development" pro-
gram that, in theory, 
contributes to country-

A directconnectionmust exist Focus on measuring re­
between data and decisions... suits, not just processes.

Managersthrotughoutthe agency This suggestion reflects 
must believe in the value of the Reinventing Govern­

routinely using petfornancedata to timent argument that per­
manage their progr 

wide economic development. 
* Positive incentives are iniportaiitand shouldfcus on 
reinforcing good managetnent practices. Managers 
should be evaluated on whether and how they use 
performance data to manage their programs, not 
necessarily on the actual results of the programs.
Managers may have little direct control over results, 
They can develop and use performance data to 
document how well a program is progressing to-
ward its objectives, 
* Acw total agency - all affected managers - need to b7e 
involved in generatingpe7rnforancedata. Senior manag-
ers should not just bureaucratically delegate tie re-
sponsibility to lower level.some Private sector 
respondents strongly recommend that the Federal 
Government not create a "measurement bureauc-
racy." Moreover, if senior managers have no contact 
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with those producing tile data, communication 
problems can result reducing the effective use of 
performance data. This can especially be a problem 
if senior management has no direct contact with the 
staff who are both defining performance indicators 
and generating data for management. The data users 
ma' not fully understand what is behind the nun­
bers they are given, and data producers may' have 
little appreciation for the issues facing senior man­
agers who need the performance data. 
* Given tight budgets, 11ianiagers mtust view tHiteproduc­
lion Of terformance iata as a cost-tff!ective process. rhey 
must perceive that the direct benefits they receive 
from using performance data equal or surpass the 
cost of collecting the data. Benefits can be realized 
through better program management. Costs can be 
limited by using existing data whenever appropriate 
and by employing creative sampling strategies.
EVery e0lnge 	 gi haveteasrmplient syste shoul 

biilt-inquality-controlc/iecksfor dataand routineaudits 
to safeguard the reliabilityand accuracy ofthe data. Con­

fidence in the quality of in­
formation is critical. It will 
promote use of the per­
formance measurement 
system. 

formance measurement 
should focus on what pro­
grais are accomplishing, 
especially the "people im­
pacts." In other words, we 
know what programs are 
doing; we simply do not 

know if they are doing an),good. 
* 	 Lintit the performance anahlsis to a few areas directly


''relevant 
 to the agency's mission and strategicObjectives. 
USAID's admonition to "focus and concentrate" 
captures the point made by several sources. Other­
wise, the agency risks overloading managers with 
numbers that they may not have the resources or the 
background to use effectively. 
* Lise a nonthreaitenin,' approach.Managers are bound 
to feel threatened if they are told to report data on 
their programs without being involved in the per­
formance measurement process or without explain­
ing how and by whom data are and are not going to 
be used. A strict compliance mode of measurement 
will not only lessen tile possibility of manager "own­
ership" but will also likely produce bureaucratic re­
sistance and, worse, lead to data corruption. 

Y1'
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Key Lessons Learned for USAID 

From the suggestions mentioned above, lessons
 
can be drawn for effective promotion and use of
 
performance measurement systems in USAID.
 
These lessons are as follows:
 

Leadership support is essential. Key USAID offi­
cials must give backing to performance measure­
ment and provide a mandate and resources for its 
implementation.

" 	 Ownership should be elicited at all management 
levels; performance measurement "champions" 
are needed in Washington as well as the field 
Missions. 

" 	 Don't overload expectations. The purpose is not 
to measure linkages or to draw cause-and-effect 
conclusions. The performance measurement sys­
tem is a complement to, not a substitute for, pro-
gramn evaluations. 

" 	 Involve program managers in developing plans 
for analysis and actions based on monitoring 
inform ation. 

* 	 Train Agency staff and managers to use perform- I 
once measures. 

" 	Focus on a few key areas for results at each point 

of management responsibility, 

* 	 Report frequently on aspects of performance that 
can easily be manipulated in the short run; report 
less often on those less sensitive to program 
changes. 

* 	 It will take several years to implement a perform-
ance measurement system. Give it time. 

* 	 Use a small number of indicators and keep theprosnib tot al k tis 
system as simple as possible. Not all potentially 
relevant information improves decisions or is 

eventually worth knowing.g
esista oreathingmeasurmsystems,


* 	 Resist creating a measurement bureaucracy 
smeasure-

Lssons ''oJ.CookPanceoearane 

Sant. Leslie .Stewart, and .Iamie .Adrian, USAID Alanag­
ingflor Results IfrkingI'aperNo. 2,Ma 1994 (PN-AA,\X-
285). This study was.hauled under the CDIE/PRISM con-
tract with ManagtLment Systems International, with sup-
port.Iron Lahat-Anderson and Research Triangle lnsti-
tute. 
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Performance Measurement in 
USAID: The PRISM System 

hi' Annette Binnenlhjk and Steven Gale 

eter'or Develpmnt lnformation and Evaluation 
USAID leaders have placed renewed emphasis

during 1993-1994 on strengthening the Agency's 

commitment and capacity to manage for results. In 

1993, USAID Administrator J. Brian Atwood volun­
teered the Agency as a "reinvention laboratory" for 
Vice President Al Gore's National Performance Re­
view (NPR) initiative. And more recently, in July 
1994, USAID was accepted as a pilot agency to help 
implement the Government Performance and Re­
suits Act (GPRA).
sutAc(G A)

Fundamental to a strategic management approach
the establishment and implementation of strategic

i anni and mpemenatiomeasureen
planning and program performance measurement 

and complementary program evaluations to 
produce information needed for decision-making on 
resource allocations, programs, and policies. The 
Center for Development Information and Evalu­
ation (CDIE), within the Bureau for Polic, and Pro­

gram Coordination (PPC), has a lead role in 
supporting and strengthening program perform­
ance monitoring and evaluation throughout the 
Agency. 

USAID signaled the adoption of a more strategic 
and results-oriented management approach when it 
tasked CDIE with creating the Agency's overall Pro­
gram Performance Information for Strategic Man­
agement Systen-RISNI. Initiated in April 1991, 
and building on experience under the Development 
Fund for Africa in the Africa Bureau, IRISM pro­
vides a comprehensive approach to strategic plan­
ning, program performance monitoring, and 

8 
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reporting. Although it preceded NPR and GPRA, 
PRISM is surprisingly consistent with tile require-
ments set forth in these initiatives. The system 
serves the information needs of both senior manag-
ers in Washington and program managers in field 
Missions around the world. Its kev characteristics 
are as follows: 

PRISM locuses on achievement of higher level 
strategic objectives and program outcomes rather 
than on the inputs and outputs of individual proj­
ect activities. 

" 	 PRISM isbuilt on the strategic plans and perform­
ance measurement systems of its operating 
units-the country Missions and central offices-
and isthus a "system of s'stems." 

SIPRISM is not imposed from the "top dowvn" but is 
built from the "bottom tip," reflecting tie real 
differences among countrv circuminstances and 
Mission programs. 

PRISM's first-line application is in the field Mis-
sions, which have primary responsibility for imple-
menting U.S. assistance programs in developing 
countries. PRISM helps Missions clarify their devel­
opnient objectives, focus activities and resources on 
those objectives, decide on appropriate performance 
indicators, measure actual performance against 
exp, cted performance targets, and use this informa­
tion for making nanagement decisions at the Mis­
sion level and for reporting to USAID/Washington. 
Similar approaches are now being extended to cen-
tral offices responsible for providing field support to 
Missions, conducting research, and implemen!ing 
special centrally managed programs.

PRISM's second-line application is as a central, 
Agencywide program performance monitoring sys-

The success o.foreign assistanceis 

detenine by its impact upon 

developingnations.Inputs are 


meaningless without reference to effecis. 

With this in mind, USAID will measure 

its resultsby asking how projects and 


programsachieve discrete,agreed 

objectives, 


-Strategies for Sustainable Development 

USAID, March 1994 
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tern and database. As such, it is built on the perform­
ance measurement systems of tile operating units­
with data from each Mission and office entered 
into the Agencywide database and used for report­
ing annually to senior managers on tie Agency's 
ovcrall program performance. CI) IEhas responsibil­
ity for maintaining; tile PRISM database and for an­
nually analyzing and reporting on the Agency's 
program performance. 

PRISM in the Missions 

Missions typically go through several phases, de­
i scribed below, to fully implement PRISM. The proc­

ess should be highly participatory and include 
Mission staff, project implementation staff, and host 
country counterparts. 

Sirategicplanin,,,. Inthis phase, Missions identify 
and clarify their strategic objectives and program 
outcomes, arranged in an "objective tree" hierarchy. 
Strategic objectives are defined as long-term objec-

Objective Tree 

S,,alcgic Objcctie 

P, -J..om......."...j
 

Acliily
 

- . . W 

tives that are developmentally significant for which 
the Mission is willing to be held accountable for 
achieving within 5 to 8 years. Program outcomes, 
the next lowest objectives, are interim results 
achievable in 2 to 5 years. The third level of objec­
tives are the outputs of the assistance activities con­
tributing to the program strategy. 

PeforimancemneasuremLent. The next PRISM phase is 
to define strategic objectives and program outcomes 
in measurable terms (indicators), determine ade­
quate data sources and establish baseline data for 
each indicator, set targets (expected results), under­
take data collection routinely on actual results, and 
analyze progress. When actual results fall seriously 
short of expected results, Missions will often under­
take evaluations to investigate explanations and rec­
ommend solutions to problems. 

Missions are currently at different levels of 
installing performance measurement systems. To 
assess progress, CDIE, incollaboration with other 
bureaus, has defined several progressive levels of 
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development for tracking implementation. CDIE 
uses this information to develop a joint under-
stand;ng with bureaus and Missions on where they
are in implementing PRISM and for planning next 

steps. File levels are "progressive" in the sense that 
a Mission calot advance to a higher level withot 
first having attained the lower levels. For example, 
a Mission cannot advance to level 3 witlut having 
attained levels 1 and 2. Definitions of the levels are 
as follows: 

" Level 1.Mission has identified strategic objectives 


and program outcomes, most or all of which meet 
PRISM standards. 

" 	 Lc'vel 2. Mission has defined indicatois that meet 
PRISM standards for most or all of its strategic 
objectives and program outcomes. 

* 	 Level 3. Mission has set targets for expected re-
stilts, has gathered relevant baseline data, and has 
identified likely sources for future performance 
data for most or all of its strategic objectives and 
program outcomes. 

" 	 Level 4. Mission's annual program performance 
reports provide data on actual results for most or 
all of its strategic objectives and program out-

cones. 

Of USAID's 43 "sustainable development" coun­
tries, three have not yet achieved level 1;they have 
identified strategic objectives but not program out­

comes. the remaining 40 Missions have all achieved 
level 2 or above. Of these 40, 16 Missions are at level 
2, 15 are at level 3, and 9 are at level 4. 

Missions can begin using program performance 
information systematically for management ieci-

e etance,
sions even rshile
inthe early cRISi levels. That is, 
managing for res.lts isnot necessarily a final stage 
of PRISM implementation but may begin even as 
Missions collect baseline data. 

USAI/ Washington is now intensively reviewing 
ng 


Missions' progress in implementing PRISM and is 
committed to helping "sustainable development" 
country Missions reach level 3 by October 1991 andleve 4 colectig 
atua resltsdat) byOctber 

level 4 (collecting actual rests data) by October 
1995. A variety of support services are being offered 
by CDIE to assist Missions and offices (see Box 1).SoeUSAI I) country programs, for reasons of their 
Some 
size; their political, emergency, or transitional 
nature; or other factors, are not immediate targets 
for PRISM coverage. 

Evaluation. I listoricalIv, Missions rarely carried 
out evaluations that focused on mul t

ltipe project 
activities. Most focused only on individual project 
implementation. New evaluation guidance, cur-
rently being drafted, wilI attempt to change this. The 
guidance will encourage Missions to focus more of 
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their evaluations on groups of related activities that 
together aim to achieve a given program outcome or 
strategic objective. To complement the program per­

measurement Iormance whichsystem (FRISM), 

tracks performance of program outcomes and strate­
gic objectives, the new "program evaluations" 
(sometimes called "strategic evaluations" or "link­
age studies") will examine cause and effect between 
USAID activities, program outcomes, and strategic 
objectives; explain why performance was successful 
or not; and recommend management actions to ima­
prove program performance (see Box 2). Evaluations 
that focus above tile individual project level should 

be more useful for advising Missions of "strategic" 
or program-level management decisions. 

Mlmanaing fir results. A fully operational PRISM 
sy'steml is reached whien Mission mlanagemlent rouI­
ste is ireawn Mon maneer­
tinely uses information from the performance ieas-

Da
 

Services 
Effective implementation of PRISM by the 

Agency's operating uits has been supported by a
 
ageny oper ing enprd a 

variety of CDIE services, including technical assis­
training and workshops, guidance papers, 

and a PRISM hotline. For example, during FY 94,
CDIE has so far participated in 20 technical assis­

tance teams to help Missions indeveloping strate­
gic plans and performance measurement systems.
Missions and offices can tap into a central PRISM 
contract for a variety of relevant services and 
skills. CDIE also holds customized, Mission-based 
workshops covering all aspects of strategic plan­
ning, performance measurement and evaluation, 
n s tc masement Ndmevauati 
working papers are available on performancewoknpaesrevilbenprfmnc
measurement and evaluation topics, and recently 
CDIE has established an E-mail hotline to answer 
PRISM queries. The hotline services can be ac­
cessed through E-mail to PRISM HOT-

LINE@CDIE.SDS@AIDW. Alternatively, queries
can be mailed or pouched to PRISM IlotLine, 
PPC/CDIE, Room 311, SA-18. Washington, D.C. 
20523. 
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urement system and complementary evaluations to 
make effective decisions that support successful 
program strategie: and projects, while revising or 
phasing out those that are not performing well. 

Missions in the forefront of installing PRISM 
report many benefits. Among them:
" Using strategic planning to focus their assistance 

programs on a smaller number of more meaning-
ful and ambitious objectives. 

" Using strategic plans as a reference point for 
assessing their project portfolios and revising or 
phasing out activities that do not contribute to 
objectives. 

" Using strategic plans as vehicles for dialog and 

collabc.ration with host-country counterparts and 
with other donors to explain USAIIP's objectives. 

* 	 Using strategic plans and program performance 
information for reporting to USAID/Washington. 
Missions are now required to submit their strate-
gic plans, annual action plans (relating resource 
needs to intended results), and annual programperfrmace epors(rovdingactal ltAdesired 
performance reports (providing actual results). 

" Organizing Missions in new ways to better 
achieve strategic objectives. These new ways 
include the creation of "strategic objective teams" 
that cross traditional office lines. 

" Using program performance information to serve 
as warnings that programs are facing problems 
and that further evaluation is needed to find out 
why and to recommend solutions, 

* 	 Comparing data on actual results with expected 
results and using these findings, often supple­
mented with evaluations, to make management I 
decisions that will improve performance. 

PRISM in USAID/Washington 	 I 

In addition to its uses in field Missions and 
offices, PRISM is expected to serve information 
needs of senior managers in USAID/Washington. To 
help ieet these needs, CDIE maintains a central, 
automated PRISM database. It contains strategic 
planning and performance data Of individual oper-
ating units, gleaned from various reports (for exan- 1 
pie, strategic plans, action plans, various I 
performance reports). Key uses of PRISM infornia-
tion by USA ID/ Washington include:Cerd 
* 	 Reporting convincingly to Congress and various 

oversight agencies on overall perforraice arid 
results of USAID programis 

" Fulfil lini g legislative requiremrtS for perforrim-
anice measun remienit rid reporting underore 
G PR A 
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Box 2. Complementary Roles of
 
Program Performance
 

Measurement and Evaluation
 

ProgramPerformance Program 

Measurement Evaluation 

V Clarifies program V Analyzes why and 
objectives, how intended results 

were or were not
 
V Links project activities achieved.
 
and their resources Assesses specific
 

contributions of 
V Translates objectives activities to the results 

into measurable, usually (for example, addresses 
quantitative, cause-effect, linkage, or 
performance indicators attribution issues). 
and sets targets 

(intende res 	 oteresults not easily
V Routinely collects measured or quantified.
 
data on these indicators,
 
compares actual results V Explores unintended
 
with targets. results.
 

R progress Provides lessons andReports on V 
to managers and alerts recommendations for 
them to problems adjustments in programs 
requiring attention and or policies to improve 
action. results. 

Reviewing Mission and office objectives for con­
sistency with new Agencywide strategic goals 
and guidelines 

Reviewing Mission and office progress toward 
expected results to keep a central watch on prob­
leniatic prograns requiring special attention, 
diagnosis, and corrective actions 
Using trograrniniig perforriance information to 
identify or flag particularly problematic or suc­
cessful program strategies for greater in-depth 
evaluations by CDI E 
Improving program strategies and guidance 
Improvingeasy access to strategic planning and 
performance data by USA ID/Washington ianag-

Until recently, these Agencywide PRISM efforts 
and uses were coniplicated by the somewhat differ­
ent approaches and reporting formats and cycles of 
tile different regional bureaus in USAID. I lowever, 
the new "Agency )irective on Setting and Monitor­
ing Program Strategies" (May 1994) now establishes 
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Box 3. Agency Directive on Setting and 
MonitoringProgram Strategies 

In May 1994, USAID's Bureau for Policy and Program 
Coordination issued a new directive establishing an 
Agencywide PRISM framework for the strategic plans and 

performance measurement systems of USAID Missions and 
offices. This directive, for the first time, clearly relates the 
Agency's overall programming and budget process to the 
systematic review of operating units' strategic plans, an-
nual action plans, and annual performance reports. The 
intent is to develop a process that does a better job of 
putting the Agency's resources behind those programs that 
promise meaningful development results and that demon- 
strate progress in achieving those results,. 

Agencywide resource allocation decisions will be based 
on such factors as the contribution a USAID country pro-
gram can make toward meeting strategic objectives, the 
incremental progress the program is making toward those 

objectives, and the suitability of the country environment 
to making a positive development impact. Thus, a flexible 
type of performiance-based budgeting system will be put in 
place beginning with the FY 96 budget cycle that initially 
relates a Mission's resources to intended results (action 
plan), whereas ultimately resource allocation decisions will 
be influenced by how well actual results are achieved (per-
fornance report). 

USAID/Washington review of the strategic plans of the 
operating units will ensure that their strategic objectives 
are consistent with Agencywide (as well as region-specific) 
strategic directions and priorities and that their plans to 
measure performanlce are adequate and meet Agency 
PRISM standards 

USAID/Washington reviews of program performance 
reports will provide a forum for the Agency's senior man-
agers to review jointly with operational units progress be-
ing made to achieve strategic objectives and to identify any 
emerging issues that may warrant senior management at-
tention. In addition, program performance reviews will 
provide senior managers with a broad understanding of the 
impact to date of the Agency's operational i.-rograms and 
thus contribute to (1) informing Agency decisions about 
overall program planning and resource allocation and (2) 
meeting accountability requirements to report on the effec-
tiveness of Agency programs. 

USAID/Washington annual reviews of strategic plans, 
action plans, and performance reports of the operating 
units will form the basis for the Agency's annual budget 
submissions and for annual program performance report-
ing to Congress and to the Office of Management and 
Budget. This new strategic planning, monitoring, and re-
porting framework is consistent with, and thus should 

fulfill Agency requirements under, the 1993 GIRA legisla­
tion. 

a consistent Agencywide PRISM framework and 

requirements for the strategic plans and perform­

ance measurement SyStems of operating units (Mtis­
sions and offices). The Directive also outlines 

procedures whereby tie operating units will report 
to USAID/Washington and utndergo periodic 
reviews (see Box 3). 

Greater Agency'wide access and use of program 
performance information by Agency managers is 
being facilitated by plans to include the PRISM 
database, objective trees, and related performance 
reports on USAID's on-line File Access System. 
Sharing USAID performance information with 
selected outside audiences (such as other donors) 
via the Internet or other automated mechanisms is a 
possibility, but one that has not yet been ftully 
explored. 

CDIE has responsibility for reporting a nnually on 
prog, .ini performance Agencywide. Two such 
annual reports have been completed, covering 1992 
and 1993. These reports describe the objectives and 
program strategies of the Missions. They use an ana­
hvtical "clustering" technique to group similar objec­
tives and program strategies into common or 
Agencywide "analytical frameworks." What Mis­
sions are actually doing is then compared for consis­
tency with Agency directives on strategic goals, 
policies, and priorities. Actual data on tile progress 
that programs are making toward their objectives 
are provided where available. The reports usually 
draw not only on PRISM data but also on Agency­
wide program evaluation findings, especially those 
conducted by CDIE. Summaries of PRISM imple­
mentation progress and next steps are also typically 
included in the annual reports (see page 28). 

As PRISM begins to provide more actual perform­
ance data, it should become possible through cross­
country analysis to identify' program strategies that 
are particularly successful or problematic in varying 
country conditions. This, in turn, should flag spe­
cific Agency program strategies in need of greater 
in-depth evaluation by CDI E- to better understand 
ca use-and-effect relationships underlying perform­
ance, to explain common factors, or "lessons," be­
hilnd their success or failire, and ito reconldlleld 
management actions. Thus, program performance 
monitoring and program evaluations are distinct yet 
coipleientary fuinctions. Both are important man­
agement tools. The results of these cross-country 
PRISM analyses and CDII evaluations of program 
strategies Agencywide should be Lsed to influence 
and improve the Agency's program strategy golld­
ance. 
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Challenges and Opportunities 

For Performance Measurement 

In USAID 


/'Lawrence. (oolcr 

Matlient'f',l tms hIternational 


With the passage of the Government Performance 
and Results Act of 1993, the Government committed 
itself to monitoring its strategic objectives as an in-
tegral part of the wa' it does business, 

USAID's efforts to introduce a monitoring system 
of this type preceded the legislation by 2 years. 
Those efforts, no%\' in iiidstrean, make USAID one 
of the most advanced agencies of the Federal Gov-
ernnien t to implement a comprehensive system for 
measuring prograin performance. The Agency's 
Program Performance Information Svstem for Stra-
tegic Management - PRISM - also represents one of 
the first efforts to install a strategic management and 
resu lts-based perfor'mance mnoniOring svsteT i in a 
major international development agency. A review 
of USAII)'s exp'erience to date thus has relevance 
both to the contin ued implemen tation of perform-
alice meatsuremiit in US AII) and to the broader ef-
fort to implement suich system s in other public 
agencies. This article reviews the constraints to fur­
ther use of perforinalnce ineasu rement aniid then as­
sesses US AIID's existiing strengths and the 
clhalleniges to be faced down the road. 

Constraints 

At least seven features of USAID complicate the 
Agency's ability to get and use performance infor-
iiiation to manage for results. Sonic of these features 
are unique to USAID; others are inherent in the na-
ture of international development, 
1.USAID's operation has long beeii and contintes 

to be a decentralized, project-centered and Missio'|-
centered enterprise. That makes it difficult for the 
Agency to achieve coisistency' inprogram activities 
and, consequLientlV, aggregatioii of results across 
those activities. 

2. As USAID is operating in different country con-
texts, there is no single standard or set Of indicators, 
or single national SOLi rce of data, for aiiy given sub-
stantive area. 

3. Performa nce noni toring has most commonly 
been Lused to assess the quantity and LLality of serv-
ice delivery to beneficiaries. Direct service delivery 
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of this type has become increasingly uncommion in 
USAII) projects. There is littie domestic or interna­
tioal experience with monitoring performance in 

,,,hat USAID is increasingly involved in-namely, 
activities that are structural in nature, such as insti­
totitnal development or policy reform. 

4. USAII) is being called upon to monitor tile 
performance Otfprograms inwhich it plays only a
 
supporting role. In such programs the information
 
systems and ultimate responsibility for results typi­
call\, do not reside with USAID.
 

5. The substantive range of activities in which the
 
Agency is involved is broad. Consequently, the re­
sources needed for effective performance monitor­
ing are more extensive than would normally' be
 
needed b'an organization of USAI D's size.
 

0. Development resu Its are generally long-term 
propositions. The'efore, it is generally not feasible
 
to monitor the results of current progrim activities
 
for q uite some time, at least with respect to signifi­
cant development ou tcomes. Conversely, current­
year perforiance is likely the result of program
 
decisions and activities put inplace years ago.
 

7. Becatuse of the unavailability of performance
 
information for so long in USAID, an antiempirical
 
bias has developed among Agency personnel.
 
They are not accustomed to using data in decision­
making. 

Several features of the USAID system offset these 
challenges to sonic extent. They operate in favor of 
collecting and using performance information: 

1. The Agency has highly qualified and motivated 
professional staff able to work through the difficul­
ties of developing and implementing an effective 
system (USAID has the highest proportion of peo­
pie with advanced degrees in social sciences of any 
agency in tile U.S. Government.) 

2. It is easier to monitor resulIts and attribute ii­
pact Under a coiiverge nt planning inoL el like 
USAIID's (in which multiple iiiterventions are aimed 
at producing particular results) than with a diver­
gent planning model (in which a particular prograiii 
or set of activities is seen as possibly having several 
broad-gauge effects.) 

3. USAID already has a good start in performance 
monitoring. 
-1.1lelping to develOp monitoring and evaluation 

systems in USAID-assisted countries is an important 
development objective in its own right. 

1,3
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The Challenges Ahead 

In establishing an effective system of perform-
ance monitoring in USAID, the following issues 
have required special attention. They continue to 
pose challenges to the full implementation and 
utilization of the system: 

Th questioni of attribition of specific developme,, 
impacts to specific LISAID assistance. Performance 
monitoring can tell us whether we have reason to 
believe that our activities are contributing to impor-
tant development objectives, but it cannot answer 
the cause-effect questions of attribution. About the 
best one can do is apply the concept of "plausible 
association," Under which we ask whether a reason-
able person might conclude from what USAID did at 
the assistance level and what happened at the ira-
pact level that the assistance probably did or did not 
contribute to the impact. 
If that impact has not oc-
curred, such data would 
lead one to qtIestion the 
value of continuing the 

rate). For USAID, the trick is to find objectives that 
are high enough to be consequential in the eyes of 
Congress and the American people, yet lov enough 
that USAID can feel-and demonstrate-a strong 
association between its efforts and those objectives. 

USAID's efforts to define objectives that are both 
significant and credible are enhanced by "focusing 
and concentrating" -that is, by doing fewer things 
but doing them well so that the Agency can achieve 
significant impact. But even if a given USAID Mis­
sion were to do only one thing in a country (particu­
larly with a small budget in a large country), it 
would still face the question of how high it should 
legitimately set its sights. It would have to balance 
what is doable with what is meaningful to those 
outside the Agency. 

Experience suggests that the nature of the in­
tended results specified in the strategic objectives of 

many Missions frequently 
exceeds what would ap­
pear reasonable given their 
available resources. The 
most prevalent cause of 

existing strategy. For USAID, the trick is to find this "aspiration inflation" 
It is possible to in- objectives that are high enough to be is the resort to broad, high­

crease confidence in the consequentialin the eyes of level objectives to encor­
assistance-impact rela- Congress and the American people, pass within a given 
tionship by doing one or yet low enough that USAID can program strategy many 
more of the following: (I) eel- and demonstrate- a strong relatively unfocused, wide­
picking objectives that association between its efforts and ranging activities already 
are not far removed from those objectives. under way. 
USAID's level of respon-
sibility; (2) focusing at.. 
tention on the logic of 
the strategy, particularly 
on identifying, achiev-
ing, and monitoring intermediate objectives as criti-
cal linkages between assistance and impact; (3) 
monitoring critic..! assumptions that govern the as-
sistance-impact relationship; (4) supplementing 
tlUantitative monitoring data with other evidence, 

such as case studies and narrative information; (5) 
using peer-review mechanisms to assess the plausi-
bility of the assistance-impact relationship, 

The difficultiy of defining results. USAID's options 
for defining results seem to lie on a continuum be-
tween two extremes. There is the "PVO (private vol-
unteer organization) model," in which 
acco}mplishments are counted one by one, and only 
the numerator matters (the number of jobs created, 
for example). And there is the "World Bank model," 
in which accomplishments are judged in terms of 
progress toward the solution of national problems, 
and both numerator and denominator matter (for 
example, a decrease in the national unemployment 

The difficnlty of measuring 
program petformance in the 
areas of democracy, environ­
ment, and economic growth. 
Measuring significant re­
suits from assistance given 

to support democratic initiatives is difficult, princi­
pall), because of the difficulty of identifying exactly 
what such programs are expected to produce as ulti­
mate, observable consequences. This may not be as 
great a problem as it would be in other parts of 
USAID's portfolio, however, since the expected re­
suits of many of the lower level interventions (such 
as the participation of nongovernmental organiza­
tions in the political process, or free elections) arQ 
considered valuable in their own right. Perhaps 
measuremen t of results need not go beyond that 
level. 

There is also a summation problem in the envi­
ronniental area-namely, what do we mein by an 
improved environment? A further complication is 
that changes in the environment take time. If strate­
gic objectives are intended to be medium term (i.e., 
5 to 8 years), then one ends up using intermediate 
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results (e.g., the rate of adoption of new conserva­
tion practices) as strategic objectives and perform­
ance indicators. To the extent that these intermediate 
objectives are considered meaningful by those Out-
side the Agency-and they appear to be-then per­
haps measurement of results at the intermediate
levels is also sufficient here. 

In economic development, it is likely that nothing 
short of improvement in people's incomes, their 
physical welfare, or some other high-level economic 
result is meaningful to those who want to be assured 
that USAID's programming efforts are achieving de-
sirable resu lts. Yet the interventions US A ID is im p le-
menting are, partial, additive solutionsmeni nare, atat best,best, artialeadditivegots oi to 

the' problemlof low incomes or lowv gross domestic 
product. Framing appropriate objectives and meas­
tiring performance for USAID's activities in eco­
nomic growth thus continues to be a significant
challenge. 

Taken together, the special features of perform-
ance measurement in USAID make the Agency's ex-
perience of special interest within both th 
international development commu11.nity and the Con-
text of the overall U.S. Government effort to intro-
duce performance measurement and management 

Tii.%' pape'r was originallylr'd to,: and presented 
tit, a: Workshop oni Performance ln/ornmation Use con­
dutcd hj' USfAII) "('enter.frI Development hniorimatio, 
and Evaliation in .Jul' 1993. PRISA! is heing supported
through a CDIE contract it Management S'stems In-,it 

ternational, with support.r'oni l.ahat-..lAderson and Re-
sarch 7'ianglelInstitute. 

Using Perfomnance In- -.-.-.---..--
formation: Proceedings 
of a 1993 Workshop, 

, ........ 

can be ordered from 
the Development In- jdevelopment 
formation Services 
Clearinghouse, IS 
ATTN: Document 
Distribution Unit, 
1500 Wilson Blvd., ' "' ........... 
Suite 1010, Arlington,

VA 22209wd(70)VA 22219 Phone (703) 
,. i . , 

351- 4006;351-4039. fax (703) ~ 
.levels, 

199.1, No. I 

PRISM: Lessons Learned,
A CDIE Perspective 

i S en (ah, (enterlhr 1 h t ' a 
EivnatonandRobrt akti(,OfLabt Adro //I,~lllEva/ntion, anh Rohert Baker, Lahah-. 

I(-.
h'rson hnc. 

USAID's Proram Performance Information for 

egic Management (PRS) s i t
 
April 1991, was built on the pioneering experience
;of the Development Fund for Africa. While PRISMcf tle rcen mo t "rei n ­
vent" the Federal Government "rein­and make it more 
results oriented, it is nevertheless highly consistent 

with these recent trends. Over the past 3 years, CDIE 

has achieved a number Of its PRISM goals, such as 
Iproviding technical assistance on strategic planningand performance measurement to field Missions 

I 
a 
guidance on performance measurement, and build­

!	 ing the database component. At the same time, we 
have xeilCiSeeacosritepcalilexperienced several constraints, especially in 

u starting up the system. The following provides se­
lected views on some areas of progress and continu­f 	ing challenges and concludes with lessons from 
CDIE's recent experience. 

Progress 

Appropriate information. PRISM reports on the per­
formance and results of development assistance ef­

forts-nof on procedures, compliance, or 
administrative actions. This focuses attention on, 
and tends to clarify, the key objectives USAID seeks 
to accomplish with ius assistance and forms a basis 
for taking regular readings on progress made to­
ward those objectives. 
* 	OwnLrshiip. PRISM was built from the "bottom up"
by experienced field officers and seasoned practi­

o.... 
tioners of development assistance. Each Mission (and
office) develops its own strategic plan, identifying the 

objectives, program outcomes, indica­
tors, and targets most appropriate to their specific 
country context. This Mission-oriented nature of 
PRISM results in a high degree of ownership of per­
formance measurement systems by the Missions and 
enhances theil use by Mission management.

Agenci ide nsa '. USAID envisioned that PRISM's 
usage. eniioe tha PRS'information would be useful at all organizational 

from front-line managers in Missions to sen­
ior decision-makers in Washington. Ilaving an 
Agencywide system has several advantages. It al­
lows a management tool designed and appropriate 

/
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for use at tile country level to also be used to aggre-
gate information about USAID's accomplishments 
at regional or worldwide levels. It allows Agency 
operational units to learn from one another's expe-
riences, in terms of selection of indicators and data 
collection techniques and of strategic management 
"best practices." Finally, ain Agenc3wide perform-
ance measuremaent system permits a common lan-
guage and expertise to develop, as officers move 
from one country to another or between the field 
and Washington. 
* Clear policy. In Januarv 1994, Administrator Brian 
Atwood sent a worldwide cable endorsing a strate-
gic management framework for USAID that builds 
on PRISM. In May, an Agency core directive was 
issued detailing the responsibilities of the operating 
units for strategic planning, performance measure-
ment, and reporting under this new framework and 
relating it to the Agencv's programming and budget 
process. These initiatives by the Agency's senior 
management team support PIR'ISM implementation 
and use for decision-making and commit the Agency 
to a managing-for-resuIts framework. 

Continuing Challenges 

Burden level. Especially in the early startup 
phases, PRISM has placed considerable burdens on 
field staff. Time and staff available for PRISM activi-
ties in the field have been limited, reflecting overall 
increasing and competing demands on USAID de-
velopmental specialists and managers. 
* System linkage. PRISM and other Agency systems 
are not yet linked in real terms. Conceptually, there 
is widespread agreement that PRISM should be 
linked to budget and other USAID systems; how- 
ever, there is still a gap between concept and prac-
tice-but the gap is closing, 
* Automation and access. Automating PRISM has 
been slower than planned, especially at the Mission 
system level. For example, information on Mission 
strategic objectives, indicator,, targets, and such is 
still abstracted and coded by hand from various 
published documents, delaying data entry, analysis, 
and reporting on program performance Agency-
,ide. Also, access to the PRISM database is at pre- 

sent still quite limited to those in CDIE, although 
wider access within USAID should soon become a 
reality as PRISM data are entered into the Agency's 
File Access System. 
* Selecting indicators and setting h;,>ets. Identifying 
and agreeing on key PRISM indicators is proving 
difficult and taking considerable time and effort-
especially in some new priority areas, such as envi-
ronment and natural resource management and 

democracy. Moreover, because PRISM is a "bottom 
up" system lacking uniform indicators, its ability to 
aggregate performance information across USAID 
countries may be less precise than some would pre­
fer. Similarly, developing appropriate and stable 
performance targets-ones that are ambitious but 
still within the operating units' manageable inter­
est - remains a very imprecise science. 
• Limtih'd flexitbuli ty. r usiung pe r rman information 
fior ,programinn decisims. While the Government 
Performance and Results Act may eventually release 
agencies from some administrative restrictions and 
budget controls in exchange for adopting perform­
ance measurement systems and managing for re­
suits, this is not vet a reality for USAID. 
Furthermore, as long as earmarks and other restric­
tions seriously limit USAID management's flexibil­
itN' to allocate resources on the basis of performance, 
some managers will continue to doubt whether time 
invested in PRISM is well spent and worthwhile. 

Lessons Learned 

Looking back on CDIE's experiences, several 
valuable lessons emerge identifying key factors 
needed to effectively manage for results using a per­
formance measurement system such as PRISM. 
e Sustained leadership is needed. Strong, consistent, 
and unified support by Agency leadership is neces­
sary to keep PRISM moving ahead. Bottom-up sup­
port is not enough. Leadership and sustained 
commitment for performance measurement systems 
and their use from senior-level USAID officials is 
even more important than technology advances in 
software, hardware, and systems integration. 
- Empowerment and accountability niust be stressed. 
Early Mission successes with PRISM show that once 
managers (or teams) are empowered to plan and 
manage strategically and are held accountable for 
results, they respond positively. Implementing 
PRISM successfully depends, in part, on how re­
sponsibility is defined at all levels for results-oni­
ented management. Adopting the PRISM system 
must go hand in hand with dropping older account­
ability "systems." Staff empowerment mUst accom­
pany increased accountability. 
a Agencyw0ide support and teamwork are crucial.To op­
erate as an Agencywide tool, PRISM must receive 
support from all functional/technical areas within 
USAID. To be effective, the system must be sold 
(and bought into) at the very "top" and "bottom" so 
that decision-makers at all levels can use and de­
pend on the information. Support from USAID deci­
sionmakers and technical experts is necessary. 
Teamwork is essential for sustained PRISM progress. 

i . 
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Performance Measurement 
Experience of Three Regional 
Bureaus 

Africa 

h, Kathie Keel 
Bureau fori4/f'ica 

Five years ago, the Africa Bureau put irto place 
program management systems that emphasized us-
ing strategic planning and performance measure-
ment to manage for results. The investment in time 
and resources to establish both a philosophy and 
practice within tie Bureau has yielded rich re-
turns- the most important of which is the ability to 
demonstrate significant and measurable impact as-
sociated with USAID's action on the lives of ordi-
nary Africans. 

rhe Development Fund for Africa (DFA) was the 
catalyst that led the Bureau to revamp its program-
ming process to ensure that results were not only 
achieved but also accurately measured and re-
ported. Passed in 1987, the DFA legislation served as 
a compact between Congress and USAID. The DFA 
provided USAID with a mandate to look anew at 
African problems and solutions and to decide how 
and where resources could best be used to improve 
the lives of Africans. In exchange for enhanced flexi-
bility, USAID committed itself to managing for re-
suits and accepting greater accountability in 
reporting to Congress on the impact of those re-
sources. Consequently, in addition to the annual re-
ports and periodic consultations, a 5-year 
retrospective report on the performance of the DFA 
was recently presented to Congress. The report is 
entitled Africa: Growth Renewed, Hope Rekintled. 

Trhe DFA legislation has ensured funding for Af-
rica, provided tile flexibility to respond to tile winds 
of change that have swept the continent since tile 
late 1980s, and both enabled and forced the Bureau 
to do business differently. To enhance the impact of 
its assistance programs, the Bureau has emphasized 
four themes: 
• 	 Focus resources on strategic priorities-do fewer 

things and do them better. 

e Concentrate resources in fewer countries. 
e Fa:ilitate participation of the host country, non­

governmental organizations, and private volun. 
tary organizations. 

.	 Inprove donor coordination. 

Underlying the Bureau's efforts is a strong con­
viction that African leadership and ownership in 
development planning and implementation are cen­
tral to sustainable development. 

The DFA's emphasis on having a measurable im­
pact on economic and social development in Africa 
also led the Bureau to develop innovative program­
ming, budgeting, and monitoring and evaluation sys­
tems. The DFA Action Plan laid out a development 
strategy aimed at broad-based, sustainable economic 
growth directly linked to bringing about positive 
changes in people's lives. The DFA Action Plan pro­

vides the framework for country-level programming.
The Pc'rfbruzance-basedBudget Allocation Sistem en­

ables USAID to concentrate staff and financial re­
sources in countries where the prospects for 
sustainable economic growth and positive people­
level impact are greatest. The budget allocation sys­
tern incorporates a number of criteria, such as host 
country democracy/governance and economic per­
formance, social and environmental policies, and 
need and population size. Country assessments re­
suiting in country categorization and respective 
budget levels are conducted annually. Adjustments 
are made throughout the year as standards and prin­
ciples are applied to changing situations. 

Each Mission prepares the Country ProgramStrate­
gic Plan (CPSP), which lays out a Mission's 5- to 
7-year plan for achieving results in a few focused 
strategic areas. This plan reflects a concentration of 
resources on a chosen, limited, and achievable set of 
objectives. It outlines programming specifics and 
defines the level and scope of projected impact. The 
document constitutes the Mission's "contract" with 
USA ID/Washington to obtain specific measurable 
results within a set time period in return for human 
and financial resources. Missions are tasked with 
articulating strategic objectives that make sense in 
light of critical development problems within the 
particular country context and that are achievable 
given USAID comparative advantage, level of 
resources, host country priorities, and other donor 
activities. Missions are responsible for demonstrat­
ing significant people-level results for which there is a 

a1,/ "i)
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plausible association with USAID program activi-
ties. 

The Assessment "fProgramhnIpact (API) is tile Mis-
sion's annual report on progress in achieving impact 
in the strategic areas laid out in the CPSP. The API 
focuses ol program-ievl results rather than on proj-
ect outputs. Progress is measured against key per-
formance indicators (selected by the Mission), which 
are linked to the Mission's investment and reflect 
people-level impact. The API is prepared annually 
b\ all major country programs and provides a rich 
source of data for the Bureau to use in internal and 
external reporting on the impact of USAID pro-
grams in Africa. 

Intensive Bureau reviews of the APIs yield both 
sectoral and cross-sectoral analysis from country, 
subregional, and continentwide perspectives, 
Steady improvement in the quality of APIs over 4 
years is seen as evidence of progress by Missions in 
establishing monitoring and evaI uation systems that 

permeate Mission thinking and are seen within Mis­
sions as providing useful information for program 
managers to better manage USAID resources. For 
both Missions and the Btureau, the API provides an 
opportunity once a year to step back, see the "big 
picture," and ask whether we are on the right track. 

The work of the Analysis, Research, and Technical 
Support Office of the Bureau complements the overall 
systems. It helps us better understand development 
problems by suggesting the most effective approaches 
and identifying the most appropriate performance :n­
dicators in various sectors and the rate of change 
that can be expected under different conditions. 

The Bureau continues to grapple with perform­
ance measurement issues. Still, the systems devel­
oped to achieve results under the DFA have served 
us well over tile past 5 years in enabling us to better 
understand tile impact of USAID efforts. 

For more /ilbrmation, please contact Kathie Keel in 
4FI?/DIIP/OSE,Room 2495 NS. 

USAID/Kenya: Using Program Performance Information
 
for Strategic Management
 

Since the mid-1980s, USAID/Kenya has given in-
creased emphasis to managing for results. Program per-
formance monitoring and evaluation are central to the 
way the Mission does business with other donors, the 
Government of Kenya, and nongovernmental organiza-
tions (NGOs). Evaluation findings and other data on 
program performance have influenced Mission invest-
ment decisions, other donor support, government policy 
and priorities, and NGO management and practice in all 
development sectors. 

In population and health, a 1979 USAID-financed sur-
vey, which documented one of the highest fertility rates 
ever recorded, contributed to the decision by the Govern- 
ment of Kenya to intervene actively in the population 
sector and to increase emphasis on service quality and 
coverage. Subsequent surveys and program performance 
data documented the dramatic decline in fertility . 
USAID-sponsored studies on consumer willingness to 
pay for health services led to the initial government deci-
sion to institute user fees at public facilities and to the 
subsequent decision to maintain these fees in the face of 
initial opposition. This policy is credited with increasing 
the availability of essential drugs for clients at govern-
ment health facilities and increasing financial resoui-es 
in support of primary/ preventive health care services, 

In agriculture, special studies, performance data, and 
e,'aluation findings have documented the positive impact 
of agricultural research on agricultural productivity and 
farm income. These findings have also influenced govern­

ment policy decisions on fertilizer marketing, private 
sector roles, and controls on maize movements and 
prices. USAID support of an evaluation unit at the Kenya 
Agricultural Research Institute (KARl) has contributed 
to Kenyan ability to use data on results to influence 
policy and program priorities. For example, a recent 
KARl study of the people-level impact of adoption of 
high yield varieties of maize showed that female-headed 
households benefited less than male-headed households. 
This finding led to a decision to give more attention to 
socioeconomic barriers of increased agricultural produc­
tion. 

Similarly in private enterprise, program performance 
data have influenced USAID and other donor support 
and government policy. For example, findings from the 
Mission's evaluation of the Kenya Trust for Private Enter­
prise Development led to the decision to discontinue 
USAID support for equity capital in subsequent pro­
grams. On the other hand, USAID-supported monitoring 
data that documented results from the Rural Private En­
terprise project generated additional support from Euro­
pea n donors for these activities. Similarly, 
USAID-supported studies on the impact of government 
regulations on exports led to additional tax incentives for 
exporters, abolition of import licenses, and foreign ex­
change liberalization. 

Stepha Ndele, program specialist (evaluation economist), 
Prograin Office. USAID/K~enya 
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The Near East 


iW'Lvi Carter 

Bureau .r .. sia and the ,Va"last 


In the winter of 1992, tile Near East component of 
the Asia and Near East Bureau (ANE/NE) began 
actively supporting Missions in the development of 
monitoring plans to measure the performance of 
Mission strategies. The main purpose of perform-
ance measuremlent is to give Missions timely infor-
mation on progress so they can adjust their strategy 
or implementation methods to reach their perform-
ance targets. Performance Measurement also helps 
Missions learn from one another's experiences. 

The indicators developed as part of the perform-
ance leasurement plan cannot tell Missions why or 
how a strategy is succeeding or failing, but they cal 
give some evidence of progress. They can also help 
Missions formulate the right questions. I lowever, 
performance measurement does not mitigate the 
need for evaluation. 

I lOW does performance measurement work in the 
ANE/NEI Bureau? The Bureau approves Mission 
strategy and monitoring plans. It carefully reviews 
existing plans and provides feedback to Missions on 
the extent to which the indicators selected and the 
timing of data collection meet criteria established by 
the Bureau. The Bureau requests documentation 
concerning why particular indicators have been cho-
sen (their relevince to t'w ,,-?ective), how tile actual 
meastrement is being d( .,e, and how tile data will 
be collected. This information allows the Bureau to 
understand the relationship between the objectives 
and the indicators and also to give more informed 
comment. Targets or benclhmarks are also reviewed, 
Bureau performance measurment criteria and re-
quirements are laid out in tile Near East Bur'art Mail-
oal for P~rogran Planning and Performance 
Meast'remnnt and Reporting (April 1993). 

Missions have gone through a long process of 
improving and refining their performance measure-
ment plans-clarifying objectives, becoming more 
accustomed to working with indicators, and learn-
ing more about hrow host country data are config-
ured. Acquiring baseline data for many indicitors 
has taken considerable time. tMost perform nce 
monitoring plans rely at least in part On data that the 
Mission Muist generate itself. lhe Bureau has been 
both tolerant and encouraging of this process, recog-
izing that good indicators and good data are more 

likely to be useful to tile Mission and are also more 
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likely to contribute to tile institutionalization of per­
formance measurement. 

the Bureau has provided direct assistance for per­
formance measurement through two mechanisms: 
(1)a buy-in to the Center for Development Inforna­
tion and Evaluation PRISM contract, which gives 
Missions and bureaus technical assistance in a range 
of performance measurement methodologies, such 
as "objective tree" analysis and indicator specifica­
tion; and (2) an intergovernmental agreement with 
the Bureau of tile Census to support reviews of data 
sources, acquisition of baseline data, setting of per­
forlance targets, and development of techniques 
for data collection and analhsis. 

Missions must report annually on progress to­
ward meeting their objectives. The requirements for 
tile annual report or the Country Program Review 
ire laid out in the manual mentioned earlier. The 
format is standardized. Missions are asked to ana­
yze progress, report on critical assumptions by ex­
:eption, and explain any other external elements 
:hat have changed and are expected to have an ima­
pact on the strategy. The Bureau does not expect 
reporting on strategic objectives annually particu­
larly in the early years of the strategy when progress 
against strategic objective indicators may be slight. 
Also, the Bureau requests annual reporting on pro­
gram outcome indicators-measures at a level just 
under strategic objective indicators. 

When annual reporting is not possible for particu­
lar indicators, the Bureau asks Missions to accom­
pany these particular indicators with proxy 
indicators that will at least show a partial picture of 
progress. If the strategic objective is a new area for 
the Mission, with projects just being designed, then 
the Bureau finds it unrealistic to expect any report­
ing on ottcomes at the close of the first year, and 
possibly even the second. Missions are instead 
asked to report on inputs and outputs and on the 
process of getting a series of interventions under 
way. 

The Bureau is just receiving the first annual per­
formance reports and holding reviews, so) the uses to 
which performance data will be put are not yet clear. 
The Bureau is looking carefully at how Missions 
interpret the data and whether Missions are recoi­
mending changes based on progress. In one instance 
in which Mission funds had been cut, the Bureau 
and the Mission used tile Country Program Review 
to jointly explore the futLre of the Mission and its 
strategy. As a result, elements of the Mission strat­
egy are likely to change. 

Finally, ANE-/NE requirements for strategic plan­
ning and performance measurement and reporting 
may need to change, to better reflect recently issued 

U:
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Agency'wide guidance on performance measure-
inent and new monitoring and evaluation directives. 
The Near East component must also work with its 
Asia counterparts to determine new joint review 
procedures. 

For further inlorniation,please cowact Linn (arfter Ii 
. NE/,SEA'E..t/II, 5.1-2. Room 1i93. C'opies 9ihe handholIk 
are avilahle. 

Latin America and 
The Caribbean 

hi'ealn Meadoli'(rolf 

Bureau/ohr Latin .loiricaand the ('arihhewi 


The Latin America and Caribbean (LAC) Bureau 
began to develop a system for assessing program 
performance in 1991. LAC Bureau objectives formed 
the basis for establishing Mission strategic objec-
tives and performance indicators. Initially these 
were organized into three themes: achievement of 
broadly based sustainable economic growth, evolu-
tion of stable participatory democratic societi,-s, and 
response to specific challenges in the hemisphere, 
such as ep idemics and narcotics trafficking. The 
LAC Bureau provided most Missions with technical 
assistance to help them develop Action Plans. 

With USAID's Center for lDevelopment Inforna-
tion and Evaluation, as well as other bureau offices, 
LAC developed a rough scale for classifying Mis­
sions at stages of strategic planning and perform-
ance measurement. Comparison of 1992 reviews of 
19 LAC Action Plans with 1993 reviews of 23 Action 
Plans showed considerable progress. By 1993, more 

M issions were preparing improved Action Plans 

with more focused strategies and programs to SUP-

port them-now with limited technical assistance 
from tile Bureau. Of 23 LAC country plans, 10 had 

met the Bureau's basic performance measurement 
standards, with indicators specified for most strate-

gic objectives and program outcomes (level 2); 5 had 

acl-ieved the next level with baseline data, expected 

results, and data sources (level 3); while 9 had pro-

vided data on actual results (level 4). Several of 

these Missions were using program pet formance in-

formation for strategic management. 
A review of the Action Plans submitted for 1994 

shows that most Missions are presenting well-

focused plans with performance results and narra-

tives providing a wider perspective onl program 
performance and progress. 
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In 1993, enough information was available for an 
initial assessment of program impact in the region. 
Summary reviews were carried out of strategic ob­
jectives from all FY 94-95 Action Plans and results 
presented in 1993. 
S"' (enht!-two Missions pursied sustainable, equitable 

ecom"ic grouth otbjecties. Programs focused on 
economic policy reforms and activities, including 
liberalizing exchange rates, encouraging fiscal re­

sponsibility through tax reform and privatization, 
and promoting private investment, exports, and 
microenterprise. 

L lz'7he Missions rt'o,'teml he'alth, population, and em/u,­
cation objectizes. I lealth programs worked to in­
crease access to primary health care and improve 
health system management; population programs 
attempted to strengthen organizations and serv­
ice delivery through nongovernmental and pri­
vate voluntary organizations (NGOs and PVOs) 
and the public sector; and education programs 
were designed to improve primary education. 

* 	 Another 12 LAC iissions reported environment oh­
jeeties and included programs in policy reform, 
institutional strengthening, and natural resources 
management. Environment programs were more 
recent initiatives, expected to show results in the 
longer term, with more immediate focus on policy 
and legal changes and strengthening NGO in­
volvement in environmental programs. 
Denmocracil pro I'ramnS Were under Wi in 18 Missions, 
supporting institutional strengthening for legisla­
tU res, judicial systems, public sector financial and 
audit activities, and electoral/voter registration 

systems. Other activities support nongovernmen­
tal and private voluntary organizations in encour­
aging greater citizen participation to address pub­
lic sector accountability and human rights and 
mechanisms to increase participation of the ti­
zenryin l o govrnment 

Te LA l ra u alsor se s ps 

The LAC Bureau also assessed progress for 
Women in Development efforts. Comparison of per­

formance reported in the 1992 and 1993 Action Plans 

showed progress had been made. For the 23 Action 

Plans reviewed in 1993, the proportion demonstrat­

ing some degree of attention to gender increased to 

67 percent, above the 57 percent for Action Plans 

reviewed in 1992. Twenty-nine percent of the plans 

reviewed in 1993 showed reasonably consistent, 

comprehensive attention to gender, compared with 

24 percent the year before. Interestingly enough, 

two of these Mission Action Plans did not ade-

Lquately reflect the known attention to gender in the 

Mission programs, suggesting the importance of 
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ensuring that performance indicators and narratives 
incorporate tile issue. 

A review in 1993 of the performance data sug-
gested several difficulties in interpretation of the 
Action Plan results: 

Most of tile data were reported for 2-year spans (a 
few for 4 years) - too short a time period to estab­
lish significant trends. 

" Data from centralized sources may be available 
for longer time periods but are not disaggregated 
sufficiently to be indicators for more focused Mis-
sion prograns.sion programs. fforud 

• 	 External events often Unduly influence perform-
ance, rendering program performance overly 
positive or negative. Indicators viewed in isola­
tion from these external factors may be mislead-

Preliminary review of 1994 plans for the several 
sustainable development Missions indicate that they, 
are responding well to new Agency priorities and 
to adjusted budgets for the region. One Mission 
made a major reduction 
in strategic objectives 
and others have re- Subscriptions 
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What USAID Missions Have
Learned About Managing 
For Results 

b" III(Itte linmn l/iA
 
(''nt./l), Develop,nt In!/rIfltion ald Evaluation
 

A CDIE-sponsored 1993 Workshop entitled Using 
Performance Information yielded important lessons 

implementing effective approaches to strategic
planning, performance measurement, and manag­
ing for results. The lessons were drawn from the 

experience of Missions in Nepal, Ecuadoi, Guate­mala, and Ghana. CDIE followed up by conducting
three iu-depth case studies of Mission experiences in 
Guatemala, Kenya, and Ecuador. Some of the key 
lessons follow: 
* 	 Lealership support is critical. Perhaps the most im­

portant factor for ensuring the success of a man­
aging for results ap­
proach is having 
strong, ietermined, 

stric ted new activities. L-SAID Ealuation NeWS is avail-	 and consistent senior 
Many Missions have able free of charge. t management support 
modified program out- To subscribe, please write to at Mission and Wash­
comes to respond to new ington levels.
priorities, particularly The Editor "Strive for country po­
increased equity and USAID Evaluation Newsprticipation. Reot PIpC/ CDEOA...... 	 . grant focuts and continu­/prip ain Report- PP/DIE/1OA ity. Strategic planning 
ing of people-level im- SA-18, Room 209 -S e 
pact needs more Washington, D.C. 20523-1802 and performance meas­
improvement but wvith-out cremeingadata coic-
otbcren Atdtsamoe-

tion burden. At the same 
time, Missions are trying to reduce the total number 
of indicators to lessen the data collection and report-
ing load and are providing a wider perspective on 
program performance through discussions in the 
narrative sections of reports. Finally, Missions are 
using the strategic objective framework for Annual 
Budget Submissions as well as for Semi-Annual 
Portfolio Reviews. 

Overall, the 3 years of experience with Action 
Plans are bearing fruit, as Mission staff noW have the 
capability to modify their strategic plans and iden­
tify and report performance tiusing both data and 
descriptive narrative. Reporting on people-level 

impact and ensuring consistency in indicators still 
need more work, but the 3 years of performance datal 
no\w' are showing positive development trends. 

For tnon ifoiutI., lease' olta .1c Mheadow-
trolf, L,.tC'SP. 2252 NS. 

urement assume stable,long-term objectives 
and reliable access to 

iresources. To achieve 
significant development impacts, Missions need 

igto concentrate opna fe critical objectives and 
then stick with them long enough to make a dif­
ference. Major shifts in policies, priorities, ear­
marks, and funding levels will inevitably set back 
Mission efforts. Once strategic objectives have 
been established by Missions and approved by 

USAID/ Washington, every effort should be made 

the resources budgeted r their accomplishaent. 

Bu ild ownership through participation.Participation 
brings everyone on board, develops consensus 
around kev objectives, and gives the big picture. 
Thus participatory approaches to strategic plan­
ni ng and measurement that inlUde all levels of 
Mission staff, host-country counterparts, nongov­
ernnenIaI organizations, and even ot her donors 

6 ,
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build ownership, fostering sustainability and 
long-term effectiveness. 

" 	 Allow adequate time antd staft resources. It can take 
several years before a strategic planning and per-
formance measurement system takes hold. The 
process requires patience. Also, staff need enough 
time (and possibly training) and relief from some 
of their other duties to adeq uatelV implement 
these new responsibilities. Some M issions have 
found it useful to devote a full-time position to 
coordinating performance measurement and 
evaluation functions. 

" 	 Keep the perf 'mance measurement systhem simple, 
The focus of performance measurement systers 
should be on a few key results at each level of tile 
objective tree. Similarly, the number of indicators 
should be kept to a minin um for each strategic 
objective, program outcoie, and activity output 
to keep it simple. Only information considered 
essential at each management level should be col-
lected. Not everything collected at the Mission 
level needs to be reported to USAID/ Washington. 

" 	Conduct complementary evaluations. Performance 
measurement systems can track program per-
formance over time but cannot necessarily ex-
plain that performance, iraw cause-and-effect 
conclusions, or make recommendations for pro-
gram improvements. Expectations for what per-
formance measurement systems can provide 
should be realistic; they are not substitutes for 
evaluations. But if performance measurement 
systems are appropriately complemented by 
evaluations, together they call be powerful man-
agement tools for decision-making. 

" 	 Experiment with new ways of doing business. Manag-
ing for results requires new "!ays of operating 
and ,new organizational roles and responsibilities 
centered around strategic planning, performance 
measurement, and using performance informa-
tion. Some key elements include empoweringmanagers by delegating program decision-mak-" g gprgr iis 
ing authority along with accountability for re-

t~' alo 
suits, building teamwork and participatory ap-
proaches, clarifying new institutional roles and 
responsibilities, and rewarding results-oriented 
behavior. 

SClar/l institutional ro/es, r'spolnsiilit it's, eanief proc-
esses. Organiizational structures, roles, and re-
sponsibilities must be clear for conducting strate­
gic planning, for installing program performance 
leasLreeltnt s'slet , and for institutionalizings 


procedures for feedback and use of perforniance 
informIiation in decisions. Many NiissiOris now in­
tegrate these responsi bilities ill personnel work 
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p,,,sis.
p,.... cii ,,t ome iVssions nave suc­
cessfully established and used interoffice strate­
gic Objective tea ins to fulfill these responsibilities, 
whereas other Missions have undertaken more 
formal reorganizations to align malagement 
units with new strategic objectives. 
ELnsu re SYSh'intIISC. The use of program perform­
ance information by managers at all levels for 
decision-making and for reporting requirements 
is essential for success. This requires that manag­
ers clearly identify specific uses, tile kinds of in­
formation needed, and time frames. A "learning 
culture" that encourages experimentation and 
avoids placing blame will foster a willingness to 
use performance information to modify programs 
accordingly. 
Provide incentives. br 'honest Usereporting ald use. 
of performance information call be reinforced 
through recognition and rewards to individuals 
and organizational units who base program deci­
sions on performance information. Both a manag­
ing-for-results approach and better achievement 
of results can be fostered through such positive 
incentives. The incentives mtist favor honest and 
objective reporting and use of performance data 
and avoid blaming managers for problems be­
yond their control, or system distortions may re­
suit. 
Get help. Timely training and technical assistance 
from USAID/Washington can be very helpful in 
establishing effective strategic plans and per­
formance measurement systems. PRISM teams 
bring technical expertise, conceptual tools, and 
training/guidance materials, as well as facilita­
tion skills to ensure a participatory process. 
USAID's management training workshops can as­
sist Missions with building teams and dealing 
with other organizational changes required to ef­
fectively manage for results. 
romk 
Fo 1mr information ask .fbr the fi/hwing CDIEa'oon,ts." "Usir,' I'cfr/bance In/r,nation: Proceed-

Urho
ics: 19e"Uin . UAID Maiatio.. 1rReh" 
~l'0/ 93 Mwkrshop, lanDM~" agingflbi A'esuils 

If-rkin, Paper No. 3.lav 1994 (PN-..I..-.V-286)," "Han­
agig./br Results: Experience From Two L S..IID Missions 
(Guatenmala awl kenya). " US..IlD Managing.lo" Results 
iiirkin4 Paper No. I, 4.pril 1994 (/'N-..I..-2,Y4); and 
"Maaging /br Results: .. (4ase Study of the Ecuador 
A-epenrile, (1)IE I gring 160, 1994./'aper No. 
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Performance Measurement: 

Three Mission Perspectives 


USAID/Ghana 

tb.Dunwn A. Lj/ihe* 
UA lD/Ghana , 

The program at USAlI)/Ghana is voing anld 
highly focused. After a hiatus in the bilateral pro­
gram during the mid-1980s, a renewed pr'gram was 
initiated in 1990. A year later, we coMducted our first 
comprehensive review, called the Assessment of 
Program Impact (APII), in the Africa Bureau, mark­
ing a move toward focusing on quantifiable pro-
gram impact measuremlent. Managing the proccss 
was easier with a newly designed program. We were 
able to develop quantifiable performance indicators 
at the time of project design instead of trying to fit 
an old project into performance requireIents. 

Performance Measurement 
System Management 

USAID/Ghana expended mIch1 staff time and 
many financial resources ensuring that our program 
performance system was user-friendly, cost-effec-
tive, and logical. Each Mission technica! office, and 
all of the host-country ministries involved in Mis-
sion programs, designated a staff member for proj-
ect-level monitoring and evaluation. In practice, 
however, these staff were often detailed elsewhere, 
and monitoring and evaluation activities were put 
on hold. Therefore, USAID/Ghana assigned a full-
time manager to coordinate the monitoring and 
evaluation system -a critical step toward success, 

Mission Strategies 

USAID/Ghana has carefully selected three strate-
gic objectives: (1)increasing nontraditional exports, 
(2) reducing fertility and (3) improving the quality 
of primary ei ucation. These objectives are linked
directly to larger subgoals and goals. Determining 
the appropriate level of indicators for the strategic 
objectives, program outcomIres, and the i ndividual 
projects was diffictilt. We struggled as well with tie-
termining how much and at what level data gather-
ing Was sufficient to ensure cost effectiveness, 

In March 1993, tile Mission invited a four-imlber 
team from the Center for Development Information 
and lEvalualion (CDItF) to review and update our 
overall pertOrI'ace assessment sstem.t he team 
\vtHrketl closely With the Nlission's technical offices 
to help refine specific inldicators for each strategic
Objective. [or example, a new subgoal-to increase 
nontraditional export sector income and em ploy­
men t-was added to capture the people-level im­
pact of the Mission's program in this area and anadditional target- increasing the use of more effec­
tive contraceptive methods, such as IUDs or injec­
tions-was added to the strategic objective of 
redlcing fertility. 

Measuring Progra Impact: 
M u i ngSouret
 
Multiple Sources 

The CDIE review and the team's recommenda­
tions on future actions helped USAID/Ghana to de­
vise coherent and realistic nechanisms for 
measuring program impact. One such mechanism, 
the Performance Information Management Plan, 
provides detailed information on each indicator the 
Mission tracks. It includes, for example, the indica­
tor definition, names of contacts and sources fordata, a brief assessment of data quality including
reliability, and information on current and projected 

figures. 
Primary and secondary sources of data also pro­vide useful information. These include such sources 

as the Demographic and Health Survey (D1 IS) con­
pleted in 1993; a consumer baseline study,, completed 
in late 1993 on family planning and AIDS-related 
knowledge, attitudes, and practices; the Criterion 
Referenced Test (CRT), a Ghana-specific achieve­
ment test administered to 5 percent of 6th grade 
students (more than 12,0t)0 students) in 1992 and 
again in 1993; a baseline study on employment lev­
els and real per capita income of nontraditional ex­
port workers, completed in late 1993; and annual 

studies to measure the impact of feeder road reha­
bilitation-that is, whether rehabilitation is redtIc­
ing transport costs and making access to markets 
easier. 

USAID/Ghana incorporates information from 
these sources into the APls and Semi-Annual Portfo­
lio Reviews (SPRs). Missions are also responsible for 
writing Project Evaluation Su iimaries, which list ac­
tions planned in response to suggestions made in 
project evaluations. No fornial Imechanism lad ex­
isted for tracking whether these actions were in fact 
taken, so USAID/Ghana integrated this information 
into the annual evaluation schedule. The schedules 
now outline actions recommended from the last 
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evaluation and show whether they have been car-
ried out. The SPRs also provide an opportunity to 
follow up on these recommendations. The Mission 
can thus easilv track follow-u p bv the technical of-
tices. 

These MechlariisIns provide USAII)/G(hana with 
the inftornation it needs to make lalnagenieniit deci-
sions, revise targets, and examinte alternatives in 
project imnipICleen tation. The lission also draws 
much information from data that ministries collect. 
This in turn lielps build the monitoring and evalu-
ation and tile plogral planning capaci!V of the Gov-
erntiient of (hana. 

Performance Measurement for 
Decision-Making 

One example of hlow the Mission uses perform-
ance iCasrUreniint data to make decisions is ilts-
trated with the rsults of the CRTs. Both Ghanaianls 
an dC tlie NIi ss ion were 
shocked when the first test 
found that fewer than 2 per-
cent of Ghanaian children 
were ieeting the predeter-

USAID Evaluation News 

of working with the Gharaian Government to re-
Iduce these barriers and achieve the Mission objec­
tive more quickly. In the ':ase of feeder roads, this 
was accorn plished mainlV by encouraging the De­
partinent of Feeder Roads to make timely reports to 
the Ilmistrv of Finance ,and co,-mmic Planning -a 
condition n.cessa tv tor tile release O'f no as-Ilp1roject 
sistalrce ftnds. 

A Ileas.uS re of tile success the NIMissi n has expert­
enced in increasing nontraditional exports is found 
in a recent ann ual report by a nongoverniriental or­
ganization (NGC)) working in private sector devel­
opment. This NGO's work to imptove processing 
and marketing capability of small-, cale palm oil op­
erations in rurtal cotitn1Mrnities resUlted in several 
sigiifican t achievelel's, inicltding the following: 

I the reduction of postla rvCst losses, the enhance­
ment of local manufacturing capacity, a national for­
eigni exchange savings of $780,(000 becaurse more 
palm oil processing iacliirv is now assenbled 
locally, and an increase in anniuaIl real incomie by 20 

percent for farmers served 
by' this project. 

Using performance data 
also sUpports USAID/Ghana 

mined criterion for English 
and Math, a standard most 

Although establishinga system to 
better assessprogram peiformance 

in making decisions about 
how to reduce fertility-the 

Ghanaians considered rca- may seem a dauntingtask, it is well Mission's third strategic ob­

sonable. This served as an worth the investment of time and jective. Under the Family 

inipetus within the Mission 
for discussing whether tile 
proj-ect goal of 80 percent 

finances...USAID/Ghanahas a good 
record ofgetting the funding it 

requests mainly because it is able to 

Planning and Health project, 
for example, a recently 
launched advertising cam­

ucmeracy anid literac\ bv shozV impact. paign for condonis, vaginal 

1995 was realistic. The low 
scores, together with local 
media comniieitary, sparkedfromme within tire sparked 
concern wihnthe Mlinistry' 
of Education about tile general state of primary Cdu-
cation- particularly about curricuIlt,1 and teachers' 

performance. As a resiIt,thie Ministry of Education 
initiated an a mbitious program of curriculiumi revi-
sion-streamlining the curricr lurii from nine to five 
subjects, increasing the length of the school day by I 
hour, and choosing more appropriate textbooks- ar-
eas previously riot open to donor agenc' interven-
tion. 

The baseline study on emfployment arid income 
for nontraditional export workers provided infor­
iation about the constraints to export activities. For 

example, a significant riuriiber of respondents con-
sidered that the time it took to clear export ship-
mrients was Unacceptably long. Poor road conditions 
for moving export crops to market was found to be 
another constraint. Once these problems were iden-
tified, the Mission was able to find innovative ways 

24 

foaming tablets, and birth­
control pills drew oin results 

an earlier consumer 
baseline study. Data on con­

traceptive use, awareness of 
modern methods, and types of methods chosen ana­

lyzed by region, age, and gender proved useful in 
tailoring the advertising messages to specific market 
segments. This campaign built on previous social 
marketing efforts aimed at reducing the total fertility 
rate. lesuls from tire 1993 DI IS show that since 1988 
tl trrat ias toni .5. 

Next Steps 

For tile futtre the Mission plans to refine its pro­
grari performance tracking, possibly by centralizing 
the computer database. Currently each technical of­
fice maintains its own database for the indicators it 
tracks. Centralizing this information could make 
tracking activities easier and retrieving information 
faster. Fhe Mission is taking a closer look at cost­

http:Ileas.uS
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effectiveness in data collection as well. Ve need to 
consider how nuch more of our data collection ac-
tivities could be contracted through the Ghanaan 
private sector instead of bringing in contractors 
from OUtside. Is it necessary to schedule studies on 
an annual basis? Are we really picking up significant 
changes with annual studies in somie sectors? The
Mission also plans to continue working toward en-
suring that governmenit counterparts and local insti-

ttiona[ contractors play a more prominent role in 
monitoring and evaluation activities. 

This last point is particularly important given the 
shifting priorities in development activities. The fo-
cus in both bilateral and Multilateral aid programs is 
na,'rowing to fewer, more tightly managed and con-
tl lCd sectoralI progra ins. \Vit h shrinking flows of 
aid to tile developinzg world, it is becoming impera-
tive that governments learn to manage and allocate 
resources more efficiently. 

Lessons Learned 

Although establishing a system to better assess 
program performance nay seem a daunting task, it 
is well worth the investment of time and finances. 
USAI1)/Ghana also found that several key ingredi-
ents constitute a successful program. 
* 	 Support .roll lop mn1an1agemntI is crucial. Program 

and project implementation are generally a Mis-
sion's first priority. Nonitoring and evaluation 
are easy to postpone and then to forget. 

" 	 Documient. USA 1)/Ghana collects some data 
quarterly, some annually, and some only every 3 
years. With rapid staff turnover and rare overlap
of assignments, loss of institutional memory be­
comes a risk. Good documentation helps avoid 
di, plication of effort. 

• 	 'il a tendii to mwcasuvr inputs. USAID/Ghana
has a good record of getting the funding it re-
quests lainly because it is able to show impact,
The bottom line is not whether your program has 
distribUted the number of textbooks planned but 
wlether students in the host country meet an ac-
cepted basic standard (,f competenc for reading 
and math. Inputs, although perhaps easier to 
measure, do not show results. 
liitiI•' (11(1 cinicmitati / 'hltllt units1??Zrlh,./r ;uwact. 
We have three strategic objectives and five major 
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U 
USAID/Guatemala 

bYr MargaretKrwtl/out 
LS.lll/G;1(,tc',na 

USAID/Guatemala has invested substantial re­
sources in establishing and revising its system for 
measuring program performance; currently the sys­
teni contains data on the impact of programs at the 
strategic objective and program outcome levels. The 
Mission's goal is to expand the system into an inte­
grated performance neasureient tool that includes 
data on project outputs as well as on objectives and 
outcomes. The aim is to develop a svstenl that allows 
analy.sis and reporting of program impact by general
and specific variables, such as population and gender. 

Purpose: Description and Reporting 

USAID/Guateinala designed its performance
measurement system initially to aid decision-mak­
ing and to improve reporting on tile impact of Mis­
sion programs. But because the Mission's scope for 
making program and budget decisions has been be­
coming more limited, the performance measure­
rnent system has eine rged as a way of viewing 
programs in snapshots and reporting on assistance 
more fully. Moreover, the system has become a tool 
for building consensus among Mission staff and host 
country counterparts on current and future program
 
priorities and directions.
 

System Organization 

USAID/Guaternala's program performance sys­
temn 
 organizes data at several levels of aggregation 
and significance. Building on information from idi­
vidual project monitoring and evaluations, the sys­
ten arrives at program performance level 
indicators. Cross-office strategic objective teams in 
the Mission, develop tile strategic objective tree, set 
the policy agenda, implement performance ineas­
urenient plans for the objective, and decide on indi­
cators. Altlhough the process may Solnd 
comlplicated, USA ID/Guatemnala has actually sim­projects. This structure evolved from thinking I 	plified and lessened the performance measurenient

carefully about available financial and human re- burden by reducing the number of indicators itsources. A highly focused Mission portfolio trans- tracks. ThisIates into a mnlitoring and 	 was done to avoid wasting too manyeva Iua tion system resources collecting data, to ensure greater clarity ofthat does not reqtlire a large share of Mission analysis, and to draw management's attention to resources in order to run effectively. questions of increasing order of significance. 
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System Specifics and Access 

The Miission compiles data in its Core Data Base 

in a siIple FOXI'IO O trimat, which exports data to 
I Ia rva rd (Graph s and A\tlas (;IS for gr'aphic presen-

tation. The Core I)ata lBase is accesSible through a 
read-only file to all staff on the Mission's local area 
network sVstel and is mnaged bv the Office of 
lrogranl Ievehlpment and ManagelIent. Each stra-
teglc objective teainl designates one person to be 
responlsible for ensuring the flow of data to the Core 
I)ata Base manager. 

System Use 

This v'ear for the first tine the perfornallce ineas-

uirement system will be ready, with all higher level 
prograill indicators incorporated into the Core Data 
Base, for the NIission's Action Plan presentation. Al-
though it has not vet been tested fully, the perform-
a'ince incas u rem eiIlt svste m has shown its 
effectiveness il providing a strong logical frame-
work for making strategic choices and allocating 
resources. 

The system has also proved its practical worth in 
coinmmun icating strategic priorities to the host gov-
ermment, nongo vernmental organizations, 
USAll)/Washington, anid other U.S. Government 
agencies and donors, as well as the general public. 
[le performance measurement system has signifi­
cantly reduced staff time spent ol acquiring data 
and responling to req uests for information. The 
savings thus achievcd far outweigh the substantial 
initial investment in developing the strategic objec-
tive trees and corresponding indicators. 

Future Challenge 

USAID/Guatemala has gained much experience 
in strategic planning and performance measurement 
experience over the last 2 years. A strong and com-
mitted leadership at the Nlission senior manage-
inent level combined with a managing-for-resuIts 
orientation has moved us forward. The oultcone is a 
Miission that thinks and manages strategically, with 
a staff willing to be held accountable for specific 
outconies, and where collaborative, results-oriented 
behavior is rewarded. Outr challenge for the future is 
to elnSlre even greater participation froml0host-coLin-
try counterparts and recipients of our developlen-
tal assistance to Sethe sh'ategic fra mework, provide 
continuous feedback during implementation, and 
monitor and evaliate for results, 

LSAIl) IL.valuation News 

USAID/Egypt
 
b,Rod l'ar . 

USll) l,'qvpt 

USAID/Cairo's experience in measuring pro­
gram performance has involved m1ore than just es­
tablishing a set of indicators; it has mIeant creating a 
Mission mindset. The Mission nanagenent and 
staff have dealt with several important challenges­
the challenges of commitment, measurement, pre­
diction, and formalization -from which they have 
learned that performance measurement involves a 
new way of thinking that is much1 more than just 
filling in the blanks for a set of indicators or targets. 

USAID/Cairo comprises more than 350 Mission 
personnel, including direct hires, foreign service ha­
tionals, and contractors. Its portfolio incIl udes 59 
projects and programs with a $1.75 billion pipeline. 
The Mission's leadership has supported develop­
m(ent anid use of performance measurement, which it 
began to establish in the Mission a little more than 2 
years ago with the help of three USAII)/Washington 
technical assistance teams. In large part because of 
the size of the portfolio, the Mission needed more 
than a year to develop a final set of strategic objec­
tives and program outcomes and their correspond­
ing performance indicators. 

Commitment 

The Mission's greatest challenge in establishing a 
performance measurement system was obtaining 
the staff's full commitment. This remains a chal­

lenge still. Many USAID officers seem inclined to 
view strategic planning and performance measure­
ment as separate "program office" exercises not in­
volving them directly. Such detachment is 
understandable; the individuals most closely' in­
valved in project implementation are often over­
whelmed by the day-to-day workload of enslring 
that projects are being successfull' ilplemented, by 
the administrative paperwork, and by dealing with 
auditors. They are also busy explaining USAID pro­
gr.nlnli ng reLIlirelenlts to cou nttrparts, which at 
the beginning makes project imtplementation time 
cotnSlmIilg. Faced with these imined iate tasks, indi­
viduals simply do not view long-term leasurement 
concerns as a priority. 

Sole persollnel are also inherently wary of leas­
[renent. for example, about eslab-
They worly., 

lishing performaice targets and then not being able 
to meet them. The fact that Mission personnel 

26 
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change aIso affeCs ConnlitiltC t. New person nel rO-
ta ti ng illhaV'e little nnderCStanhling of or seIlse of 
ow nersh ip ilthe pe'rforillance les1lrc'lIillellt Svstell. 

IhOw does a N i.sion deal with Iclih dt,a IchmLent 
Th1e m11OSt ettective't Way has be'n'0l for Mission senior 
mla nagernent to consistent , reinfolrce the iinor--
tlance (ostrategic plannifng and p'rf rnmance nieas-
lrelllent for d ecision-makin 

requiies persistencte and patiellCe ls everloneV illthe 
Mission learis to ad opt mianaginrg for results. 

Measurement 

Ihe l issiori used data from the program per-
firllce nleastlreniert systeni as the basis for the 
lortfolio Reviews for the first time in tile fall of 1993. 
Dluring tilt' review, it came upon anlunexpected dis-
cover,': a ii nnher of the indicators the Mfission had 
iiniti,al'v selected either did not accu rately reflect the 
Obecit iVes and altiolns thev were supposed to r1eas-
tire or cotld riot lctually be itirStled. In other 
words, indicators IIIiist be both lean inrgfiLI anrd 

nlleasllable. 

Prediction 

Anotllher uniexpected challenge surfaced during 
the fall 1993 Portfolin Review of USAID/Cairo. Un-
tder tile best circuinstances, prediction of futre re-
stits-setting targets and benchnarks-is difficult 
in any field, and results do not always match the 
best projections. [veryone is accllai nited witlh tile 
scr-a mble to reconcile poor restlIts wil rOsy predic-
tions. Occasionally, however, a project or a program 
will performnl beLer than expected. Thargets nmust then
be adjiStecd to remain valid. For Cxai nflple, refo iis 
Made in certain segments of the Egyptian agricul­
tural sector- as a result of tile Mission's Agricultural 
l'rocc-tion and Credit Project have utpaced origi-
ral expectations. As the iMissioni's assuIiptions
changed, staff took it upon themsel es to adjust 
their targets accordingly. 

Formalization 

FV-ery NI issiOirnInust face the chiallenges of coi-
litnleit and prediction before formalizing its per-

fo rrn ance rneastirenl'ert s ysten. Foirmalization 
()Cctl:-s when a stlaltc'gic plan is in plIceI ilid the 
pc'r-frlla nc' nIeas leriillerit inrdicators are estab-
liShed alrd ill Us'. But a frrnal svsteri is only as 
good as the Cualit' of the people who inlplerlnert it, 
the data collected, and the Illralvses conidlcted. Per-
for-ance leasurenlent svstelns cannot stlbsltitLte 

Sg.ucl renii o lenllentstltlegic"and perforlllaice iildicatOrus 
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for competent staff. Ci rcu instance, change, infornia­
tion has to be sy nlthesi/ed, and managenlent ap­
proaches Ire a lered. A11 effect iVe sYstell 
incorporates 11eW information and adapts to new 
situations. 

The ,Iission has adopted sLch an1 approach nod­
eled after thei'PRISNI systlem. [he lMissio treas its 

as tools, which
 
it conlitillues to 'file 
an1id mke i10ret, specific as
 
exp'rientce is gaind. Some strategies are being seri­
oush' quest ioned becaise litle progr'ess has been
 
Made in certa intlrget,. USAIl1/C,lilo Uses
rreach inrig 

IiRISM for rnaraiging for I'esirIts arid Corn1Un licating
 
ihese resiItls to differeint sta keliol cters.
 

Strategic Management:
 
System Versts Mindset?
 

Strategic niaiagernenl t involves using data from
 
rtilt iple SOtlC'es to srccesslt[r Inallrage for LISItS.
 
Miaiagers 
 oftell cannot wait for information to be
 
captLiired in " ha rd" Cuanrititatiye iildicators and mnLst
 
rely On "softel," mnore tuali lative informaition
 
sotUirces. Specific inrdica tors, htowyVeVr, C.111 
 reiinforce
 
other inll'essiii as re,liit\' checks to IMis­ls and serve 
sion managemeit. As LSA11)/C'aiiro's experierice
confi rrlis, establishing a pt'rforrlita rce nleasuir'e Ill 
systerii with a new set of inrdicators is a in afri ntll!t 
elemient and cahthkst illtilt' Nissiol's effort;S toin,,n­
age efficiently and succCssfu I,.Such nlanagement 
also depends on a more ir plrtrlnt factor: a niinciset
 
that is concerieh not oil1 Wvith iriplts arid oultputs
 
but also with ilipacts lIa make a diffferenc-e.
 

Recent PRISM Publications 

Managingfir Reslts: Exlycrience in Two LISAID Mis­
sions, Working Paper No. 1, May 1994, PN-AAX­
284. 

Progaml P'rf-mnncc Measurem,nwn: Lssons L'arnid, 
Working Paper No. 2, May "1994, PN-AAX-285. 

Lsin, P'foranceIn/lrrmalion: Pr ceedings of a 1993 
Workshop, Working Paper No. 3, May 1994, PN­
AAX-286. 

An Assessnint of 11wiQurlitl! if Strategic Olbjeclives:
 
1993, Working Paper No. 4t,June 19941, PN-ABG­
292. 

These docuriierits can be ordered from the Devel­
opment Infornation Services Clearinghouse, 
ATTN: Document Distribution Unit, 1500 Wilson 
Blvd., Suite 1010, Arlington, VA 22209 Phone (703) 
351-4006; Fax (703) 351-4039. 
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Our Readers Respond nate findings and lessons from USAID experience 
inside the Agency and to the broader development 

recently completed a readership survey of cornmunit','.We 
Finally, we received more than 50 suggestions for 

LISAID tz,almitiwz News to determine what our sub-
Fhe rcsults were Focus Issues. Of these Performance Measurement

scribers think of the newsletter. 
mailed 2,633 survey letters had the greatest number of requests. Othe, popular

highly encouraging. We 
topics were (1) agriculture and the environment; (2)

of which 982 wre sent to USAID staff. The number 
andof responses far exceeded our expectations. Fully 32 public health, food, nutrition; (3) economic 

and governance; and (5)
percent of our readers responded, and 95 percent of 	 growth; (4) democracy 

natural resource management.those responding wanted to cointinue receiving 
We are grateful to outr readers for taking the time 

IISAIID l valuation s 
The survey information was also revealing. to return their slOrvev letters and wil' work hard to 

The su vey alsor revealing Seful Suggestions. This is­infrmatio was 
Ninetv-three percent of our readers rated the overall respond to their nmiv st . 

LI I f. escte rF-eclet 	 ontl Mea~Su~r(eent, is a Start.sgo I n sue, Focusjai PerformIlancequality the newsletter as goo or excellent, and e a e a tr 
nearly 70 percent found information from the a Also during the last 2 years, we have had to reduce 

les 	 the number of issues we produce from four per year
clsvery uiseful in their work. We asked our readers 

to one because of shortage of resources. We hope
to rate each section of the newsletter. While each 
section had a following, thle Development Experi-	 that with your encouraging responses, we will be 

ence Reviews was the most popular. Given that this able to increase the number of issues without jeop­

section reports on findings from recently completed ardizing the quality of each issue. As always, we 

CDIE evaluations, the positive response i; particu- welcome articles and news reports on evaluation 
larly noteworthy. It tells us that the newsletter is findings, lessons, and methodology from our 

one of its key goals: helping to dissemi- readers.achieving 

Second Annual Report on Program
 
Performance
 

In April 1994, CDIE published its Second Annual Report to the , , -.
 

Administrator on Program Performance. The report describes the ,,""- .. ' -'
 

status of the Agency's programs as recorded by tie Missions in their .
 
strategic plans and annual performance reports and entered into the - ,.
 

PRISM database as of June 30, 1',93. A summary presents the report's0
 

major findings and conclusions. Chapter 1 provides background on ,)
 

PRISM and Managing for ReslIts in USAID. Chapter 2 describes ile
 
Agency's four development themes and presents "analytical frame­ to 1 00 
works" developed and used to link Mission objectives and activities 

to the themes through a hierarchy of causal relationships. Chapters 	 Ofr 

3 to 6 provide more detail on the objectives and program strategies
 
of USAID Missions in each of the development themes: economic
 
growth, human development, democracy, and environment. Se­

lected results from countries %,%hereperformance has been measured
 

for several years are discussed. The final chapter discusses the addi­

tional steps the Agency will take in 1994 to advance performance
 
measurement and managing tor results. Copies of the report can be
 

obtained from the DISC, 1500 Wilson Boulevard, Snuite 1010, Ar­

lington, VA 22209-2404, Tel: (703) 351-4006, Fax (703) 351-4039.
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Tracking A.I D.'s Environmental used to inform program, budgetary, and policy deci-Programs sion-making throughout the Agency and at all or­ganizational levels. Already, PRISMcomprehensive is providing aoverview of the Agency's E/NRM
by Steven Gale,Centerfor Development Information andEvaluation,andPatriciaVondal, ManagementSystems 

programs in terms of the specific objectivesstrategies pursued by 
and

field Missions, regional bu-International reaus, and functional offices.The Center for Development InformationIn A.I.D. Evaluation News Vol. 3, No. 4.1991, Gerald 
and 

Evaluation (CDIE) is developing PRISM collabora-Britan of the Centerfor Development Information and tively with technical staff from A.I.D. field MissionsEvaluation (CDIE) reportedon the backgroundatid pro- and regional bureaus. These staff are members of thegress of the Agencys ProgramPerformance Information PRISM Environmental Working Group and from theSystem for Strategic Management (PRISM). In this issue
the authors discuss the applications of PRISM 
to the very beginningAgency's environmentaland naturalresource programs. 
have helped define the strategic

planning tramework to describe measureand the
impacts of the Agency's E/NRM programs. The in-A.I.D. will soon have a powerful new information 

tool-PRISMTto monitor and measure the perform-
tent of CDIE is to build a system from the bottom up.
hat is, to anchor PRISMance of its environmental and natural resource man-

in the reality of what isfeasible and practical under real field conditionsagement (E/NRM) activities. PRISM was mandated and Mission operating constraints. Suchas part of the Administrator's Evaluation Initiative to 
a system 

develop and use performance data for strategic 
must be flexible to capture diverse EiNRM activities 
in more traditional developmental contextsmanagement. As as wella program performance informa- as totion system, PRISM will help the Agency capture net., environmental challenges pre­to ",man sented by countries of Eastern Europe and theage for results" in a time when government program wly Independent States receiving A.I.D. supportaccountability is asseen the highest virtue. Datafrom this system, wdhen fully developed, will be 
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Four separate but coordinated PRISM activities 
are either under way or in the planning stages to 
achieve the goals of this new program performance 
information system. The activities include: 
e Technical assistance to provide Missions, regional 

bureaus, and functional offices with hands-on 
strategic planning to enable them to clarify their 
E/NRM objectives, identify indicators and data 
sources, and to develop the resident capacity to 
operate a program performance information sys-
temn. 

* 	E/NRM guidance to provide a common Agency-
wide set of definitions for strategic planning in 
general and E/NRM in particular which are con-
sistent with bureau-level strategies and guidance. 

* 	Training in the form of workshops for A.I.D. staff 
and their host-country counterparts on strategic 
planning, performance-oriented monitoring, and 
evaluation systems. 

" 	Database development to code, store, and analvze 
E/NRM data on strategic objectives, programoutcome, indicators, program targets, and actual
results, 

Environment and natural resource management 
represent one of the four thematic areas of PRISM-
the other areas are private sector economic growth,
democratic initiatives, and human resources. Collec-
tively these four thematic areas describe the entire 
range of activities in which the Agency is currently 
engaged. Thus E/NRM is a central feature of PRISM. 
With support from others in A.I.D. working on envi-
ronmental issues, PRISM can also be used to identify 
the essential linkages among environmental quality, 
natural resource management, economic growth,
and human resource development. 

How the PRISM E/NRM Database Is 

Organized 


Based on documentation provided from Missions
 
which describe their strategic objectives and pro-

gram outcomes, the PRISM Environmental Working
Group has categorized the Agency's E/NRM activi-
ties into two broad clusters. The first cluster de-
scribes Mission-based activities to improve natural 
resource management (INRM) and the second clus-
ter describes Mission-based activities to improve en-
vironmental quality (IEQ). Almost all E/NRM 
strategic objectives reviewed bv the working group 
fit into one of these clusters and several objectives 
span both clusters. Each cluster is described in more 
detail below, 
a Improved Natural Resource Management (INRM)-

This fiit cluster of E/NRM strategic objectives 

A.I.D. Evaluation News 

includes all those z,.tivities to improve natural re­
source management that are known to be critical for 
economic, ecological, and health reasons. Rele­
vant activities are those that contribute to the es­
tablishment and implementation of those policy
incentives, regulations, and practices which 
would foster the sustainable use of natural re­
sources including soil, forests, flora, fauna, fresh­
water, watersheds, coastal, and energy resources. 

e 	 Improved Environmental Quality (IEQ)-This 
second cluster of E/NRM strategic objectives in­
cludes all those activities to prevent, mitigate, or 
reverse damage to the environment caused by in­
discriminate practices. Relevant activities are 
those that contribute to the establishment and im­
plementation of policy incentives, regulations 
and practices which would begin to reverse the 
deteriorated state of the environment, natural re­
sources and urban/industrial environments that 
are critical for health, economic, and ecological 
reasons. These include an emphasis on improved
quality of air, land, water, and other degraded
natural resources throughpollution 	 such mechanisms asprev .ntion, recycling, use of re-,newables, energy efficient technology, proper 
waste management, and other approaches. 

A 
A working group of Agency environmentalists 

has organized PRISM E/NRM performance indica­
tors into five areas consistent with the Agency's new 
Environmental Strategy: 
* 	 Tropical forestry and other critical habitats for 

biological diversity 
• 	 Sustainable agriculture 

.	 Environmentally sound energy production and
 
use
 

Urban and industrial pollution 
• 	 Water and coastal resources 

Levels of E/NRM Project Impact 

PRISM further ranks performance indicators as 
reported from the field at several levels of impact 
(see Box 1). PRISM draws from the Africa Bureau's 
indicator framework to measure the impact of 
Agency environmental activities. As discussed in 
the "Field Perspectives" article on the African Re­
gion's initiative, the framework comprises five inter­
connected levels of impact: 

Level V: Sustainable increases in productivity, in­
come, and human welfare (development goal) 

Level IV: Biophysical changes that produce Level 
V outcomes (environmental goal) 
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Box 1.An Example ofan IndicatorFramework at Work in USAID/Nepal 
While USAID/Nepal is still making decisions about the final strategy and choice of indicators for monitoringperformance over time, part of the basic framework is already in place. One of the Mission's strategic objectivesis increased private sector contribution to income growth.

One of the major elements of that strategy is to turn over publicly owned forest land to private forest user groups.
The user groups are primarily small farmers who have special uses for a variety of forest products found in Nepal
(e.g., fertilizer and fuelwood). USAID/Nepal

between has made several well-founded assumptions concerning the link
small farmer access to forest resources and income growth. The Mission"sustainable agriculture" focus of the E/NRM organizing framework. 

strategy fits under the 

Working from the bottom of the framework, Level I indicators (i.e., actions that establish Level II conditions)measure institutional policy changes. In this case, USAID/Nepal has worked with the planning unit of theMinistry of Forestry to develop legislation to turn over state-owned forests to private user groups. The Missionhas met its goal at this level. 
At Level II, conditions that lead to adoption of improved practices,implenentation of changes indicators deal with the realization orin policies or institutions. In the case of Nepal, the Mission is working with theMini' try to promote implementation of the legislation turning over state-owned forests to private user groups. AtLeve.-l III, adoption of practices that produce biophysical changes, the USAID Mission will measure severalindicators of the total area encompassed by new practices and the number of people or groups engaged in the newpractices. (It is important to measure both the area and the number of people involved.) Specifically, the Missionwill measure the percentage of annual increase in the total number of hectares of forest land granted to user groupsand the hectares of park area under participatory management as a percentage of total park area. They will alsomeasure the number of forest user groups formed and registered.


At Level IV, indicators measure environmental conditions and biophysical changes that contribute to producing
the development goal. USAID/Nepal assumes 
 that quantity and quality of forest cover will be increased ormaintained on a sustainable basis because of practices adopted by registered forest user groups.
probably have to undertake The Mission will
a special study sometime during the life of the project to test this assumption.
At Level V, indicators measure the achievement of the development goal-in this case, increased income.USAID/Nepal has baseline data for a sample of rural households, some of which will be affected by project effortsto promote private forest user groups. Income data will be collected again in several years to measure changesin income. 

Level III: Adoption of practices that produce resource management practices. However, generally,Level IV changes (project purpose) A.I.D. field Missions state it is not within their man-Level I:Conditions that contribute to adoption ofLevel III practices (project output) 
agement interests to claim responsibility for actual
changes in the status of environmental conditionsLevel I: Actions that establish Level II conditions and biophysical states.(project input) 


In addition, measuring biophysical changes may
As noted these impact levels correspond roughly be too costly in terms of time and money. Fre­to the four stages of A.I.D.'s Logical Framework for quently, measurable biophysical changesProjects: Level I corresponds with project inputs, can take many more years than are allotted for the typical 5-7Level II with project outputs, Level III with project
purpose, and Levels IV and V with project goals. 

year period of A.I.D programs. Three exceptions are
solid waste emissions and air and water quality, allThe majority of the E/NRM indicators compiled of which can be affected, and measured, more read­from field Mission reports deal with the adoption of ily. Hence, indicators under these categoriespractices that meas­produce improved environmental ure altered states in emissions from solid waste(biophysical) changes. Missions that sponsor incinerations and in water and air quality.E/NRM projects and programs largely focus theiractivities on Box I provides an example from A.I.D.'s Missionpromoting actions and conditions that to Nepal, illustrating how the organizing frameworkin turn lead to the adoption of improved natural works to report on impacts from A.I.D. E/NRM 
programs. 
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E/NRM Indicators and Their Measurement 

Box 2 lists 31 core E/NRM indicators. A.I.D. field 
Missions can select indicators for the area of envi­
ronmental activity most appropriate to their work. 
For example, Missions working on urban or indus­
trial environmental problems may have programE 
addressing air pollutants and solid wastes. Accord­
ingly, they should consider the indicators under 
those ,ubcategories. 

The ultimate goal of all E/NRM objectives is nol 
to improve the environment for the sake of the envi­
ronment alone, but to contribute to sustainable eco­
nomic development, increased incomes, sustainable 
agricultural development, and improved health 
status of the population. A key step in achieving
these higher level goals is promoting changes in the 
practices of people to manage their physical envi­
ronments and resources more beneficially.

In most cases, there is a spectrum of improved
E/NRM practices being diffused to communities. 
Individuals may adopt one or more of those practic­
es, but not necessarily all. It is important for Mis­
sions to analyze which p-actices are being adopted
and why, and then to reassess, and perhaps even 
modify, Mission recommendations and choice on the 
practices to monitor. 

Any indicator must be preceded by analytical
work linking the indicator with people-level im­
pacts (as measured, for example, by changes in 
yields or income over time), biophysical impacts,
and A.I.D.-supported changes in policy, institu­
tional, or socioeconomic conditions that contribute 
to the diffusion of appropriate practices. 

PRISM staff are working with field Missions and
regional bureaus to develop an illustrative list of 
strategic indicators for each of the E/NRM clusters, 
providing guidance on the use of the indicators, and 
disseminating information on indicators developed
 
for each of the five levels. Dissemination of indica­
tors encourages gi eater consistency among Missions
 
and bureaus reporting on impacts of A.I.D. pro­
grams. The list of indicators can also function as a
 
guide or "menu" from which field Missions can se­
lect the indicators necessary for monitoring the pro­
gress of their programs. Where appropriate to the 
situation, indicators should be disaggregated by 
gender.
 

To obtain more information or arrangefor PRISM 
support serv'ices, contact Stev'en Gale, Centerfor Devel­
opment Information and Ev'aluation, Tel: (703) 875-5547 
and Fax: (703) 875-5269 
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Box 2. Environmentaland Natural Resource Management Core Indicators 
Tropical Forestry, Biodiversity, and Critical Habitats 
" Type of resources used (land, marine, forest) and number of users (e.g., farmers, by gender, logging companies, asappropriate to the situation) adopting management practices that increase the quantity and quality of vegetative cover

(INRM and IEQ) (LM). (See note at the end of box.)
" Percentage and total number of hectares under management practices that increasthe quantity or quality of vegetative
 

cover (INRM and IEQ) (LM).

" Percentage of remaining natura 
 forest brought under improved management practices (INRM) (NS or LM)." Number and type of land users (e.g., farmers, by gender, logging companim, as appropriate to the situation)participating in active management practices in support of the conservation of liodiversity (INRM) (LM).
" Establishment of protected areas, for example, conservation parks, in zones known to contain important species.
 

Sustainable Agriculture
* Number and type of land users adopting new practices that will improve the physical environment for agriculture

(e.g., indicators for such measurements as soil fertility, soil conservation, range resources, forest resources, water
availability) and will contribute to sustainable economic development (INRM and IEQ) (LM)." Total number of hectares covered by improved practices and percentage of total area targeted for coverage (INRM
and IEQ) (LM). 

Water and Coastal Resources
" Reduced levels of pollutants in water, as measured by the concentration of coliform bacteria, nitrates, phosphates,


solid waste, fluid waste, and hazardous waste (whichever is appropriate for measuring, as determined by baseline
 
measures) (IEQ) (NS or LM).


" Reduced levels of sedimentation, as measured by the concentration of sedimentary particles (IEQ) (NS or LM).
* 
 Reduced levels of sali -ization in freshwater, as measured by concentration of salts (IEQ) (NS or LM)." Number and type of people (e.g., fishermen, aquaculturalists, and developers), by gender, adopting management
practices that conserve aquatic biological resources (INRM) (LM).

*' Percentage and total number of hectares under management practices that conserve aquatic biological resources (orother measures, such as coastal miles and number of watersheds) (INRM) (LM).* Number and type of water users, by gender, participating in water-user organizations, as a percentage of total people
targeted (INRM) (LM).

* Percent reduction in the amount of water used, either for particular water user or by site, as appropriate (INRM) (LM).
* Percentage of water users adopting conservation practices (INRM) (LM).
* Percentage of population with access to potable water (INRM) (LM or NS). 

Energy Resources 
* Higher percentage of alternative energy sources used by public and private consumers (e.g., woodlots for fuel and 

other uses) (INRM) (LM).
" Increased investments in alternative energy generation and use (INRM) (LM).
* Increased marketing of alternative energy producis and services (INRM) (LM).
" Reduced air pollution emissions from thermal electric generation (IEQ) (NS)." Higher percentage of energy from environmentally sound sources (e.g., geothermal and solar sources) used by public

and private consumers (INRM) (LM).
• Increased investments in environmentally sound energy generation (INRM) (LM).

* 
 Increased share of products and services marketed from environmentally sound energy sources (INRM) (LM). 

Urban/Industrial Environment
 
" Reduction of free-floating particulates, carbon dioxide, sulfur diox;de, and other toxic emissions to agreed upon health


and environmental levels (IEQ) (NS or LM).
" Number of public and private vehicles not meeting emissions standards modified or removed from use (IEQ) (DE/NS).
" Number of industrial plants modified to reduce emissions to acceptable levels (IEQ) (DE/NS).
" Reduction of emissions from solid waste incineration to within acceptable levels (IEQ) (DEILM)." Percentage of solid wastes collected, handled, and recycled by private and public or parastatal firms (IEQ) (DE/LM).
" Percentage of industrial and residential solid wastes properly contained, promptly removed, and, where required,


placed in solid waste landfills with proper drainage and coverage (IEQ) (DEILM).
" Percentage of hazardous wastes destroyed in environmentally sound fashion, recycled into harmless wastes and
economically reusable byproducts, or reconstituted into usable hazardous products under proper control and manage­
ment (IEQ) (LM).


* 
 Number of industries and agencies implementing hazardous waste plans (IEQ) (DE/LM) 
Note: Evaluators must determine a potential data source for each of the proposed indicators. Possible sources 
for the preliminary PRISM E/NRM indicators list are national statistics available from host government or
international organizations and Mission-collected data for local measurement. 
INRM = improving natural resource management; IEQ = improving environmental quality: DE = date of event;
NS = national statistics; LM = local measurement 
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Executive Summary
 

T HE PROGRESS ofother nations matters 
to the United States. Growth of de-

mocracy facilitates more peaceful resolution of 
disputes and greater acceptance of values and 
principles we embrace. Economic growth 
benefits both poor people overseas and U.S. 
companies and workers who produce the goods 
they buy. Improved health and lower popula­
tion growth reduce the spread of diseases and 
pressures for migration. Sound uses of local 
environments sustain the world's resource base 
and enhance the quality of life for all the 
Earth's inhabitants. And smooth transitions 
away from communism, conflict, or ethnic 
domination lead to greater regional and world-
wide stability and prosperity, 

USAID's programs address the four 
principal, inter-related threats to sustainable 
development: poverty and food insecurity, 
lack of democratic institutions and processes, 
rapid population growth and poor health, and 
environmental degradation. USAID also re-
sponds to disasters that create human suffer-
ing. In addition, the Agency supports the 
transition of the nations of Central and East-
ern Europe and the former Soviet Union tomore d e m o arke s.rat c, f ee- so ieti 
more democratic, free-market societies. 

Although it draws on experience and ex-
amples from all of USAID's programs, this 
report focuses on programs in 41 countries in 
Africa, Asia, the Near East, and Latin Amer-

ica and the Caribbean where USAID has de­
cided to concentrate its sustainable develop­
ment resources. It also describes 
accomplishments of humanitarian and post­
crisis assistance programs worldwide and re­
suits to date from significant investments in 
the ENI region. 

Encouraging Broad-Based
Economic Growth 

Economic growth is the foundation of 
sustainable development. It helps reduce 
poverty and provides essential resources for 
stabilizing population growth and protecting 
human health and the environment. USAID's 
economic growth strategy has three ele­
ments: strengthening markets, investing in 
people, and expanding access and opportu­
nity. Forty sustainable development Mis­
sions have economic growth objectives. 

Performance highlights include: 
In Central Am erica, U.S. assistance for 
market strengthening helped reverse sharp 

economic declines in the 1980s. With re­
forms, the region is now achieving posi­
tive economic growth, and USAID has 
phased down its assistance. 
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" 	In countries assisted by seven Missions, 
non-traditional exports increased by over 
35 percent in the last 2 to 4 years, totaling 
$1.75 billion. 

" 	A USAID evaluation of several of the 
world's most effective microenterprise fi-
nance institutions identified management 
strategies that allow them to be financially 
viable and to rapidly increase their out­
reach. The best institutions are able to ex­
pand the number of loans by at least 25 
percent each year, providing thousands of 
poor clients with their first access to loans 
and safe places to hold savings. Conclu-
sions from this report are being integrated 
into USAID's Microenterprise Initiative. 

Building Democracy 

USAID's democracy strategy has five 
broad objectives: strengthening the rule of 
law and respect for human rights, increasing 
citizen participation in elections and political 
processes, expanding an active civil society, 
developing more accountable governance, 
and increasing the flow and diversity of in-
formation to citizens. Twenty-nine sustain-
able development Missions have significant 
democracy programs. 

Results from these programs include: 

" 	USAID played an important role in six of 
eight countries that made significant 
democratic gains in 1994, according to the 
most recent Freedom House survey, 

As a result of rule-of-law programs in
Latin America, access to legal advice and 

redress through legal aid and alternative 
has increased signifi­

dispute resolution 

cantly for poor and marginal populations. 


* 	USAID assistance to electoral tribunals in 
Bolivia, El Salvador, Mozambique, Pan-
ama, and South Africa helped ensure elec-

tions that were accepted as legitimate. In 
Malawi, Mozambique, South Africa and 
Ukraine, USAID assistance played an im-
portant role in voter registration, and turn- 
out exceeded expectations for elections 
held during 1994. 

" 	In Central America, USAID trained 50 
percent of the region's journalists and me-
dia managers in journalistic ethics. In 

1989, citizens of the region had little faith 
in the media; by 1994, a public opinion 
poll found the media ranked second only to 
the Catholic Church in credibility. 

Stabilizing World Popula­

tion and Protecting Health 

USAID's strategy to stabilize popula­
tion growth and protect human health has five 
priorities: preventing unwanted pregnancies 
and abortions, reducing deaths of children 
from preventable diseases, decreasing preg­
nancy-related deaths, preventing transmis­
sion of sexually related diseases such as 
HIV/AIDS, and increasing the basic educa­
tion of girls and women. Ninety percent of 
USAID's sustainable development Missions 
are pursuing objectives in population or 
health. 

Highlights inciude: 

In the 28 countries that have received the 
largest amount of USAID population as­
sistance, average family size has de­
creased from 6.1 children in the 1960s to 
4.2 in 1992. 

* 	 From 1985 through 1992, infant mortality 

declined by 10 percent in USAID-assisted 
countries. In some countries the decline 
was even greater, ranging from 17 percent 
in Bolivia to almost 50 percent in Hondu­
ras. During the same period, mortality 
rates for children under 5 in USAID-as­
sisted countries dropped by 10 percent to 
40 percent. 

e 	In 1994, polio was eradicated in the West­

em Hemisphere by a multinational effort 
in which the United States was the lead 
donor. 

* 	 With USAID assistance, use of oral ,ehy­
dration therapy during diarrheal episodes 
among children continued to increase, 
from 12 percent in 1984 to 46 percent in 
1992. This treatment saves children's lives 
in the United States as well as in develop­

ing countries. It prevents an estimated one 
million childhood deaths worldwide each 
year. 

vi 
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Protecting the Environment 
USAID programs address long-term 

threats to the global environment, particu-
larly loss of biodiversity and global climate 
change. They also seek to protect the envi- 
ronment locally, regionally, and nationally 
by protecting biological resources, promot-
ing environmentally sound urban and indus-
trial development, fostering efficient use of 
renewable and non-renewable energy, im-
proving the availability and quality of water, 
and encouraging better stewardship of natu­
ral resources. Twenty-five sustainable devel-openMsson hveone or more 
opment Missions have 
environmental objectives, 

Among the results are: 

" 	Through the Parks in Peril program, 
USAID has helped create 26 protected ar-
eas covering 5.6 million hectares in 12 
countries. 

" 	Strategies that increase local stewardship 
by empowering and encouraging partici-
pation of local people are more effective 
than those that rely on government agen-
cies alone. 

" 	In Quito, Ecuador, USAID assistance 
transformed the Water Authority, lower-
ing operating costs by 2.5 percent, enabling 
35,000 household connections, and up­
grading services to 180,000 people in mar-
ginal neighborhoods. 

* 	 Support for integrated pest management 
(IPM) is reducing environmental damage 
and increasing yields. In Indonesia, a cata-
lytic USAID investment in a multi-donor 
project helped to show how reducing pes-
ticide use can boost farm incomes from 
rice cultivation. Pesticide use is down 65 
percent nationwide. IPiI, reduced environ-
mental damage and health risks to farmers 
and saved $120 million in insecticide sub-
sidies. 

Humanitarian and 
Postcrisis Assistance 

USAID has four objectives for its hu-
manitarian assistance: timely delivery of dis-
aster relief and short-term rehabilitation, 

helping prevent disasters and reduce the vul­nerability of populations at risk, preserving 
the basic institutions of civil governance dur­ing periods of crisis and transition, and pro­

ing efod seui and ealth of 
tecting the food security and health of 
vulnerable groups during conflicts or periods 
of reform. 

Some highlights: 
9 In 1994, humanitarian assistance was pro­

vided to more than 50 countries. Emer­
gency food reached an estimated 58 
million people in 18 countries. 

Timely delivery of food and other re­sources and U.S. leadership of the donor 
effort in response to the 1992 drought insouthern Africa prevented mass migration 

and starvation of hundreds of thousands of 

people. It also fostered long-term sustain­
able development in the region. 

* 	 USAID's efforts to help prevent, prepare 
for, and mitigate disasters has paid big 

dividends. Early warning systems for fam­
ine and pestilence in Africa, and elsewhere 
for volcanoes, have saved lives, property 
and rehabilitation costs. 

Central and Eastern
Europe and the NewIndependent States 

USAID's programs in this region have 
three principal priorities: economic restruc­

turing, building democracy, and social sector 
restructuring. 

Highlights include: 

Assistance in privatizing industry and in 
new business start-up has contributed sub­
stantially to private sector growth in many 
countries. Enterprise Funds have sustained 
21,000 jobs, created 11,000 more, and 
generated more than $60 million in earn­
ings. Twenty-three joint ventures with 
U.S. companies have been created, attract­
ing $150 million in private foreign invest­
ment. 

9 Energy audits and demonstrations have 
improved efficiency by as much as 30 per­
cent in urban heating systems in Armenia, 
Belarus, Kazakhstan, the Kvrgyz Repub­
lic, Russia, and Ukraine. Use of U.S. 
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equipment costing $1 million resulted in 
an estimated annual saving of $14 million 
in these systems. 

" 	With USAID help, many parliaments in 
the region have enacted critical political 
reforms, including new election laws that 
help ensure fair and democratic elections. 

" 	By helping to establish a legal basis for 
creating nongovernment organizations, 
USAID has enabled NGOs to flourish 
across the region. 

Challenges for 1995 

USAID has made significant progress in 
focusing on results, but more is required. Our 
agenda for 1995 includes: 

We will complete an Agencywide results 
framework, which will include perform­
ance indicators to assess the results of our 
work more uniformly and process indica­
tors to track our internal progress in man­
aging for results. 

We will complete development and begin 
installation of a corporate information sys­
tem. When complete, it will reduce formal 
reporting requirements, increase USAID's 
ability to analyze and report on program 
performance, allow managers to make de­
cisions better informed by the progress of 

their activities and lessons of experience, 
and permit broader, quicker dissemination 
of results. 
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T HE PROGRESS of other nations mat-
ters to the United States. Growth of 

democracy facilitates more peaceful resolution 
of disputes and greater acceptance of values 
and principles we embrace. Economic growth 
benefits both poor people overseas and U.S.companies and workers who produce the goods
theyabuy. Improvedehealth anddlowerhpopuoa-
they buy. Improved health and lower popula-programs aretion growth reduce the spread of diseases and 
pressures for migration. Sound uses of local 
environments sustain the world's resource base 
and enhance the quality of life for all the 
Earth's inhabitants. And smooth transitions 
away from communism, ethnic domination, or 
conflict lead to greater regional and worldwide 
stability and prosperity, 

A focused, well-managed development 
assistance program is in the United States' 
interest, but only if it produces rcsults. This 
report provides evidence from Mission re-
ports, central evaluations, and other data col-
lected during the past year that USAID is 
achieving measurable results through its pro-
grams. 

To achieve results USAID must listen to 
and work closely with its partners and cus-
tomers, learn from its experience, and im-
prove its systems and incentives in response. 
In 1994, USAID published Strategies for 
Sustainable Development and developed 
guidelines for managers to follow in imple-
menting them. Building on 3 years of experi-
ence, a directive was issued on strategic 
planning that underlines our commitment to 
performance measurement and requires all 
offices in the field and at headquarters to set 
clear program objectives, establish perform-
ance indicators and targets, and collect base-
line information by April 1995. Operations 
and other support systems were re-engi-
neered to focus them more clearly on results. 

specify management performance indicators 
and targets to help track how well the Agency 
is managing for results. 

The full benefit of this improved ability 
to identify, report, and use program perform­
to e t i re alzed ver perform­ance results will be realized over the next 2 to 
3 years. However, USAID is already able to 
having and profit from lessons it is learning. 

USAID's mission is to promote sustain­
able development---economic and social 
growth that does not exhaust the resources of 
a country; that respects and safeguards the 
economic, cultural, and natural environment; 
that creates opportunities for enterprises and 
incomes to grow; and that builds effective 
institutions and empowers citizens. Its pro­
grams address the four principal, inter-re­
lated threats to sustainable development: 
poverty and food insecurity, lack of demo­
cratic institutions and processes, rapid popu­
lation growth and poor health, and 
environmental degradation. But USAID 
alone does not-cannot-achieve sustain­
able development. It can help, facilitate, even 
accelerate development, but the major task 
must be carried out by the developing coun­
try itself. Sustainable development is built on 
a sense of ownership and participation. To be 
successful, this effort requires partnerships 
with government agencies and non-govern­
mental organizations (NGOs), other donors, 
and ordinary people in the countries where 
we work. 

USAID also responds, on behalf of the 
American people, to disasters that create hu­
man suffering and diminish the prospects for 
sustainable development. Where possible, 
we help countries recover from violent con­
flicts and move toward sustainab!e develop-

An Agency-level results framework will ment. In addition, the Agency plays a leading
be developed in 1995 that will include com- role in supporting the historic transition of 
mon indicators of performance across all pro- the nations of Central and Eastern Europe 
grams worldwide. The framework will also and the former Soviet Union-and o:lers 



such as South Africa, Ethiopia, Mozambique, 
and Haiti-to more democratic, free-market 
societies. 

During the past 3 years (FYs 1992-94), 

USAID funded programs totaling $16 billion 
(excluding cash transfers to Israel and Tur-
key). Of this amount, $11.7 billion in Devel-
opment Assistance and Economic Support 
Funds were provided to countries in Africa, 
Asia, the Near East, and Latin America and 
the Caribbean-$6.9 billion (59 percent) to 
encourage economic growth, $2.9 billion (25 
percent) to help stabilize population growth 
and protect human health, $1.2 billion (10 
percent) to protect the environment, and 0.6 
billion (5 percent) to build democracy. In 
addition, USAID provided $1.3 billion for 
humanitarian assistance and aid to post-crisis 
transitions, and $3 billion to support the po-
litical and economic transitions in Central 
and Eastern Europe and the New Independent 
States of the former Soviet Union (ENI). 

Although it draws on experience and ex-
amples from all of USAID's programs, this 
report focuses on programs in 41 countries in 
Africa, Asia, the Near East, and Latin Amer-
ica and the Caribbean where the Agency has 
decided to concentrate its sustainable devel-
opment resources. It also describes accom-
plishments of humanitarian and post-crisis 
assistance efforts worldwide and results to 
date from significant investments in the ENI 
region. 

Since 1991 (earlier in Africa), USAID 
Missions have designed strategic plans thatstraegicnual 
identify medium-term (5 to 8 years) objec-
tives and intermediate outcomes for their 

programs. 3 During the past year, these plans 

were revised to reflect USAID's new sustain­
able development strategies. To some extent, 
progress in making these adjustments came at 
the expense of our ability to report on per­

formance, since some objectives and indic­
tors previously established were modified. 

As of October 1994, all 41 sustainable 
development Missions-luO percent-have 
approved strategic plans, up from 75 percent 
in 1992. Figure 1summarizes these strategies 
and the principal objectives that have been 
defined in these countries. Seventy percent of 
these Missions (compared with 40 percent in 
1992) have set performance targets for half or 
more of their progress indicators. Results 
have been reported for 50 percent of the Mis­
sions' strategic objectives and 70 percent of 
their intermediate outcomes. 

Information in this report is drawn from 
Mission reports that compare actual perform­
ance against their objectives. It is supple­
mented with material from project and 
program evaluations and other data collected 
during the past year. The report is organized 
by our main sustainable development themes 
(economic growth, democracy, population 
and health, and environment), followed by 
humanitarian assistance and ENI programs. 
Each section describes the strategy the, 
Agency pursues, objectives defined as of 
September 1994, results these programs have. 
achieved, and lessons we have learned from 
our experience. A final section outlines chal­
lenges that face the Agency's efforts to man­

age for results in 1995. This information is 
described in more detail in the full 1994 An-Report on ProgramPerformance,avail­
able from PPC/CDIE. 

The inclusion of ESF and PL-480 Title III biases these percentages toward economic growth objectives. If ESF 

and Title Ill are excluded, the proportion of DA/DFA funding among the four areas would be as follows: economic 
growth - 40 percent; population and health - 43 percent; environment - 12 percent; and democracy - 6 percent. 

2 Sustainable development countries are those which USAID has determined to have good potential for sustainable 

growth, respect internationally recognized human rights or are moving in a positive direction in this regard, need 
assistance and have shown they can and will use outside help effectively. Unless otherwise noted, performance in 
these 41 countries is the basis for analysis in this report relating to our sustainable development programs. USAID 
also supports programs in 51 other countries. These include the ENI nations, as well as countries that have a 
development problem of global significance, where our activities emphasize crisis response or humanitarian 
assistance, or where USAID bilateral assistance is being completed within the next 2 years. 

USAID's ENI programs have developed a separate but conceptually compatible system for monitoring and 
measuring results in response to their unique program and management setting. 
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Figure 1. Number of Sustainable
Development Missions with Sustainable Development I 
Objectives by Development Priority 41 Missions 
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Encouraging Broad-Based
 
Economic Growth
 

Strategy and Objectihes 

CONOMIC GROWTH is the foundation 
of sustainable development. It helps 

reduce poverty and provides essential re-
sources for stabilizing population growth and 
protecting human health and the environment. 
Significant economic growth has occurred in 
the developing world. According to data pub-
lished by the World Bank, per capita incomes 
in developing countries as a whole grew faster 
than in the developed world from 1965 to 1990. 

The region largely responsible for this 
record was Asia (which accounts for ha!f of 
glo, al poverty), where per capita incomes 
grew almost twice as fast as in the rich coun-
tries. During 1980-92, the average annual 
growth rate of developing countries lagged 
behind that of industrial countries because of 
negative performance in other regions, espe-
cially sub-Saharan Africa. However, several 
individual countries outpaced the perform-
ance of rich countries, including Botswana, 
Chile, Indonesia, Malaysia. Thailand, and the 
populous poor countries )f China, India, and 
Pakistan. 

To reduce poverty and food insecurity 
and contribute to Ia. ling improvements in 
peoples' lives, economic growth must be 
rapid. It must be broad-based, leading to 
widespread increases in employment and in-
comes among both men and women. It must 
also be sustainable and based on efficient, 
responsible use of human, material, and natu-
ral resources. Finally, economic growth muR.t 
be participatory,with open access by a!l to 
political and economic systems. Evidence 
from experience confirms the relationship 
between rapid economic growth and poverty 

reduction. Data published by the World Bank 
from 13 developing countries show a high 
correlation between the rate of growth of na­
tional per capita household income (con­
sumption) and the rate at which poverty 
declined. 

USAID's economic growth strategy has 
three elements: strengthening markets, in­
vesting in people, and expanding access and 
opportunity. This strategy reflects a consen­
sus that has emerged among donors and de­
veloping countries alike about key measures 
governments must take to promote broad­
based economic growth. 

These measures fall into two broad cate­
gories. First, governments must ensure a 
sound policy and institutional framework for 
efficient operation of private markets. This is 
fundamental but does not always guarantee 
that the poor and disadvantaged benefit 
enough. Thus, governments often need to in­
tervene directly in areas where private mar­
kets, even with a sound enabling 
environment, fail to provide investments es­
sential for sustainable development. These 
include human resource investments (par­
ticularly basic education and health services), 
physical infrastructure, and environmental 
protection. USAID supports institutional and 
technological change that benefits poor peo­
pie and policies that protect them from dis­
crimination in the marketplace. 

Results 

Forty sustainable development Missions 
have economic growth objectives. In most 
nations our programs have been relatively 

Growth in China accounts for sonic of Asia's performance, but even when China is excluded, Asian per capita 
incomes grew almost 50 percent faster than those of developed countries. Even without China, there are more poor 
people in Asia than in any other region. 
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modest compared with investments by devel-	 elimination of government monopolies) all
oping countries themselves and by multilat-	 resulted in increased efficiency.
eral development banks, particularly the The Agency is also helping privatize
World Bank. Nonetheless, USAID can take 	 public enterprises and increase production in 
significant credit for progress in countries 	 specific markets, especially non-traditional 
where economic growth has been a major 	 exports. In Honduras, USAID helped privat­
element of its strategy. One reason is our 	 ize 43 state-owned enterprises, earning $160 
professional field staff, larger than that of 	 million for the Honduran Treasury and reduc­
any other donor and able to engage host coun-	 irig external debt by $40 million. Where com­
try counterparts regularly and directly on 	 mitment to privatization by government
critical policy issues. In countries where as-	 authorities is lacking, however, as in Zambia,
sistance concentrates on a particular sub-sec-	 progress has been disappointing. 
tor or issue, such as privatization or 
microenterprise finance, an even larger share By 1993, non-traditional exports brofresults can be attributed to U.S. assistance, 	 countries assisted by seven Missions able to

report results totaled $1.75 billion, an in-
StrengtheningMarkets crease of over 35 percent in 2 to 4 years. Five 

USAID pro- Missions exceed6dgrams in35 sustain-
 their 1993 targets. For 
gamse inve35psst example, with USAID 
able development ""In Guatemala,smallcountries 	 support, El Salvador'sseek to 

strengthen the con- farmers benefited more non-traditional ex-USAID supportfor ports grew an averagetribution of markets from Uof 19 percent annually
to economic growth improvedpolicies and over the last 3 years,
by improving their substantially more 
efficiency and per- regulationsaffecting than the target.
formance, mainly marketperformance
by reforming the th assistance Investing in
enabling environ- anrome 
ment of policies and directly to them or to People
institutions. Eco- specific enterprises.9 USAID seeks to 
nomic research has help countries estab­
shown that the ena- lish self-sustaining
bling environment basic education sys­
is critical to eco- tems that will enable 
nomic growth and their people, particu­
analyses of USAID programs have confirmed larly the poor, to lead socially and economi­
this linkage. In Central America, large-scale cally productive lives. By one common quan-
U.S. assistance for market strengthening titative measure (the percentage of the 
helped reverse sharp economic declines in population age group enrolled in primary
the mid-1980s. With reforms, that region is education), there has been substantial pro­
now achieving pcsitive economic growth, gress in the developing world over the last 
and USAID has been able to phase down its two decades: from 79 percent in 1970 to 102 
assistance. In Africa, an evaluation of percent in 1991.6 
USAID market-strengthening programs in Even more impressive is progress in fe­
six countries concluded that the main reforms male primary school enrollment, up from 63 
(decontrol of prices and markets, relaxation percent to 94 percent. The latter is particu­
of trade controls, reduced subsidies and larly significant, given the important positive 

Figures over 100 percent reflect ihc presence of under-age or over-age children enrolled in primary school. 
6 



effect that education of girls and women has 
on sustainable development. For example, 
even at modest levels, education empowers 
women to seek and use health and family 
planning services. In nost countries, better 
educated women desire maller families and 
a higher proportion of their children survive, 
Major regional disparities remain, however. 
In Africa, total and female primary enroll-
ments in 1991 were 66 percent and 58 per-
cent, respectively; in South Asia they were 
89 percent and 76 percent. 

A major deficiency of these enrollment 
ratios is that they tell us nothing about the 
quality of basic education. High drop-out 
rates and grade repetition by primary stu-
dents in many countries reflect ajudgment by 
parents about the 
poor quality of 
schooling relative to 
the need for childre:L 
to work to supple-
ment family income, 
Thus, 16 sustainable 
development Mis-
sions are pursuing 
improvements in the 
quality and effi-
ciency of primary 
education. Most fo-
cus on girls' educa-
tion and track 
female cnrollment 
and grade comple-
tion rates. 

-

"In Bangladesh.... loans 
have helped build many 

women-owned 
microenterprises,and 
incomes of borrowers 

now exceed incomesfrom 
agriculturallaborby up 

to 300 percent. 

Of nine Missions reporting results to 
date, eight are achieving or exceeding their 
targets. In Egypt, where USAID helped build 
more than 2,000 rural schools, girls' enroll-
ment in first grade increased by 29 percent 
between 1981 and 1994. In Guinea, USAID-
supported administrative and budgetary re-
forms of the primary education system led to 
an increase in first grade enrollment from 23 
percent to 47 percent from 1990 to 1993. 
Enrollment by girls and rural children grew 
the fastest. In Guatemala, eniphasis on ex-
panding access to basic education through 
bilingual programs for the Mayan population 
increased enrollment of Mayan students by 7 
percent from 1992 to 1993. 

ExpandingAccess and Opportunity 

Efforts to strengthen markets and invest 
in people significantly improve access and 
opportunity for the poor. But markets never 
work perfectly, even when the policy and 
institutional framework is sound. Competi­
tion is rarely complete, and high information 
and transaction costs (costs of assessing a 
good credit risk, for example, or of under­
standing and adopting new techniques) can 
justify selective government subsidies or 
even temporary direct support to poor and
disadvantaged groups in new markets until 
they overcome these obstacles. 

USAID programs in 23 sustainable de-
USAIn co gris in to epan d e ­

velopment countries seek to expand eo­
nomic access and opportunity. They do so 

technology/fr small farmers. Of 10 Missions 
reporting results to date, eight are achieving 
or exceeing hi taer ets. 

g g 

In Egypt, where USAID has given sig­
nificant support to microenterprise and small 
business development, the number of small 
businesses and microenterprises receiving 
credit increased from 600 in 1991 to almost 
16,000 in 1993. Microenterprise programs in­
creasingly target women, who tend to have 
higher repayment rates than men and are 
more likely to spend enterprise income to 
improve family welfare. 

In Bangladesh, USAID has generated 
economic opportunities for rural women 

primarily through 
policy and institu­
tional reforms and 
other measures that 
help women and 
other disadvantaged 
groups secure basic 
rights, gain access 
to resources and im­
proved technolo­
gies, and influence 
public policy and 
administration. 
Most USAID pro­
grams in this area 
stress support for 
microenterprise fi­nance and improved 

6 



through more than 27,000 loans. The loans 
have helped build many women-owned mi-
croenterprises, and incomes of borrowers 
now exceed incomes frem agricultural labor 
by up to 300 percent. Such advances enable 
many women and their families to move be-
yond abject poverty, 

USAID is also expanding access of 
small farmers and microentrepreneurs to im-
proved technology, information, and related 
services in 10 countries. In Jamaica, for ex-
ample, the number of small farmers adopting 
improved and environmentally sound prac-
tices grew from 9,200 to 14,200 from 1992 to 
1993, an increase of more than 50 percent. 
New cocoa cultivation techniques tripled 
small farmer production from 1989 to 1992in one area that now accounts for almost 60 
in o areatat aicns h fa mst 6viabilitypercent of Jamaica's total harvest, 

Learning from Experience 
Our experience in supporting economic 

growth has yielded some basic lessons: 
o 	The policy and institutional setting is a 

central determinant of economic growth. 
One example comes from a,recent evalu-
ation of USAID agribusiness programs. In 
Guatemala, small farmers benefited more 

from USAID support for improved poli­
cies and regulations affecting market per­
tormance than from assistance directly to 
them or to specific enterprises. 
Rapid, broad-based economic growth is 
critical for improving basic education, 
health, and nutrition because larger in­
comes allow families to invest more in 
these areas and because economic growth 
generates the revenue base for increased 
public services. 
A new evaluation study of several of the 
world's most effective microenterprise fi­
nance institutions concludes that careflully 
crafted mana'ement strategies allow such 
institutions to be financially viable and to 
rapidly increase their outreach. Financial 

requires charging interest ratesthat cover costs (including inflation and 

loan lo-es); this permits institutio-: to 
multiply do"-.cr contributions by tapping
far greater funding from commercial 
sources. The best institutions are able to 
expand tie number of loans by at least 25 
percent each yea:, providing thousands of 
poor clients with their first access to loans 
and safe places to hold savings. Conclu­
sions from this report are being integrated 
into USAID's Microenterprise Initiative. 
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Building Democracy
 

Stratey and Obj-ectives 

TN RECENT years, the belief that democ-
.racy provides the most accepted 

method of governing has -,,read through Latin 
America, Eastern Europe, Asia, Africa, and the 
former Soviet Union. According to the most 
recent Freedom House survey, 114 countries 
can properly be categorized as democracies, 
the largest number ever. The same survey re-
ports that 60 percent of the world's people live 
in free or partly free societies. 

Countries categorized as "partly free" 
are among those targeted for U.S. assistance 
programs. These countries are still in need of 
some measure of external assistance and, 
above all, the chance to build on the tangible 
gains they have made. At the same time, pro-
gress toward self-sustaining democratic gov­
ernance will not in all cases proceed in a 
linear direction. U.S. democracy assistance 
programs, therefore, must have the flexibility 
to respond to unforeseen political develc'-
merts as well as adopt a long-term develop-
ment perspective. 

Notable democratic progress was made 
during 1994 in South Africa, El Salvador, 
Mozambique, and Malawi. Less in the news, 
but no less important, significant gains oc-
curred in Ukraine, Panama, and Uganda. 
These transitions were the products of free 
and fair elections, a discernable expansion of 
political and civil liberties, and strengthened 
organizations that advocate on behalf of, ard 
represent, th. citizeniy. 

Major challe..o s to sustainable demo-
cratic governance, however, remain. Forty 
percent uf the world's people continue to live 
in societies where basic rights are denied. In 
addition, countries such as Rwanda, Burundi, 

and much of the former Yugoslavia dcomon­
strate that ethnic conflicts, if allowed to fes­
ter. can descend into the horror of genocide. 
Iliall regions of the world, insufficient eco­
nomic growth, high levels of illiteracy, over­
reaching military bureaucracies, and corrupt 
civilian bureaucracies challenge new demo­
cratic governments. 

USAID's democracy strategy has five 
broad objectives: 
* 	strengthening the rule of law and respect 

for human rights; 
* 	 increasing citizen participation in elec­
tinsan pitical prcsses; 
tions and political processes; 

* 	expanding an active civil society; 
e 	 developing more accountable governance; 

and 

e 	 increasing the flow and diversity of infor­
mation to citizens. 

Specific programs are tailored to coun­
try circumstances and available resources. 
Twenty-nine sustainable development Mis­
sions 1nave significant democracy programs. 
Sixteen of these countries are classified as 
"partly free" and seven as "free" in the most 
recent Freedom House survey. USAID con­
siders these 23 countries as having the great­
est potential for promoting and consolidating 
democratic rule. 

In the remaining six, classified as "not 
free" by Freedom House, USAID looks to 
take advantage of specific opportunities for 
promoting democracy and respect for human 

rights, relying principally on work with both 
U.S.-based and local non-governmental or­
ganizations (NGOs). While operating within 
a slightly different framework, USAID also 
has set significant democracy objectives in 

The Freedom House index is a seven-point scale grouping countries according to their degree of freedom. Using a 
checklist of nine indicators for political rights and a checklist For 13 indicators of civil rights, Freedom House 
determines two values for the respective group of rights. The average of these two values is used to group countries 
in three categories: "free," "partly free," and "not free." 
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the ENI region and for other countries such as 
Cambodia, Haiti, and Gaza/West Bank. 

Results 

USAID played an important role in sx 
of eight countries that made significant 
democratic gains, accordini to the most re-
cent Freedom House survey. But sustainable 
democratic change comes neither quickly nor 
easily. Investmer.ts, must be made carefully 
and incrementally in educatir-, citizens about 
democratic values, redefining government's 
role, and building key institutions inside and 
outside government to nurture the new politi-
cal environment. Successful transitions often 
flower from seeds of reform plan.ed much 

earlier. 


Such was the case in South Africa andMozambique. In South Africa, USAID began 

in the mid-1980s with support to NGOs and 

community groups. This led to more inten-

sive work during recent elections on voter 
education, expanded political work by

NGOs, training election observers, and 

strengthening the electoral commission, 

Post-election assistance is focused 
on build-
ing respect for the rule of law, supporting 
good governance, and strengthening civic or-
ganizations as a check against future abuses 
of power. 

In Mozambique, USAID's help during
civil war in the 1980s and early 1990s 
stressed humanitarian assistance for refu-
gees. The October 1994 elections were a wa-
tershed. Before the elections, USAID 
activities shifted to voter education, electoral 
commission strengthening, and training local 
election monitors. These efforts played a key 
role in ensuring successful elections. After 
the elections, USAID is supporting new in-
itiatives in decentralization, legal reform, 
and development of civil society. 

In countries where the initial political
transition phase has been completed, Mis-
sions concentrate on consolidating demo-
cratic development. In Bolivia, for example, 

8Countries that changed from "not free" to "partly free" 

USAID is working to improve the effective­
ness and accountability of judicial systems 
and legislatures. In Namibia, one of Africa's 
newer democracies, USAID is encouraging 
more diverse representation in parliament 
and supporting civic education programs. 

Not all efforts have led to unequivocal 
successes. The Dominican Republic's May 
1994 elections were widely regarded as 
fraudulent, notwithstanding USAID support
for the electoral commission and an interna­
tional monitoring effort. In Zambia, corrup­
tion among top government officials led the 
United States and other donors to reduce as­
sistance. (Since then, Zambia has enacted a 
new parliamentary and ministerial code and 
announced plans for a corrupt practices act.)
In Indonesia, the government has proposed
legislation that would limit the freedom andeffectiveness of NGOs; if enacted andforced, the entire USAID en­program would 
have te reses d
 
have to be reassessed.
 

Rule of Law and Human Rights 
Citizens require a strong legal frame­

work to ensure their fundamental rights, to 
establish procedures for redress, and to en­
force contracts. More than 75 percent of 
USAID's sustainable development Missions 
with democracy programs support work in 
rule of law and human rights. Of the 11 coun­
tries reporting some results to date, nine are 
showing progress toward their objectives. 

Rule of law programs began in Latin 
America in the 1960s and spread there and in 
other regions in the 1980s. As a result of 
these programs, access to legal advice and 
redress through legal aid and alterative dis­
pute resolution has increased significantly 
for poor and marginal populations. In Bo­
livia, for example, the Inter-American Bar 
Foundation, with USAID support, has estab­
lished three neighborhood reconciliation cen­
ters and plans to increase this number to 20 
by 1997. USAID also helped eigl.t Latin 
American countries adopt and implen ent re­
vised criminal codes and move towaid sys­

or "partly free" to "free". The six countries are Haiti,
Nialawi, Mozambique, Panama, South Africa, and Uganda. 

90 
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tems featuring public trials and clear limits 
on pretrial detention. 

In Central and Eastern Europe and the 
New Independent States, advisors are help-
ing reform judicial procedures, train judges, 
revamp law school curricula, and develop bar 
associations. Effective work in court reform 
requires strong political support. Where this 
is lacking, we have focused on building con-
stituencies and local NGOs to push for judi-
cial reform. 

USAID is making human rights a more 
visible objective, working with local and in-
ternational NGOs to increase support for hu-
man rights monitoring and education. For 
example, Latin American partners, including 
the Inter-American Institute for Human 
Rights and indigenous 
NGOs, actively spread 
awareness of citizen 
rights. Publications ad-
vocare now humavailableghtsin 

every country in the re-
gion. 

Elections and Po-
liticalProcesses 

Providing chan-
nels for citizens to ne-
nels conflicting 
interests peacefully and 
to participate actively 
in government deci-
sion-making is at the 

heart of the democratic 

6In Malawi, 
Mozambique, South 
Africa and Ukraine,
USAID assistance 

played an important 
role in voter 

registration,and 
eness 

turnoutexceeded 
expectations.' 

_mental 

process. To this end, USAID supports open, 
honest elections; vigorous, effective legisla-
tures; and more competent, representative 
political parties. Seventeen Missions have es-
tablished objectives in this area; of seven for 
which data are available, six are showing 
progress toward their targets. 

USAID's election support emphasizes 
building local capacity to conduct and moni-
tor elections and educating citizens about the 
elections process and their role in it. Assis-
tance to electoral tribunals inBolivia, El Sal-
vador, Panama, Mozambique, and South 
Africa helped ensure elections that were ac-
cepted as legitimate. In Bolivia, USAID was 

successful in building electoral institutions 
and supporting registration of 1.4 million 
voters in 1993; attention has now shifted to 
local issues. In Malawi, Mozambique, South 
Africa and Ukraine, USAID assistance 
played an important role in voter registration, 
and turnout exceeded expectations for elec­
tions held during 1994. 

As part of the effort to strengthen the 
political process, particularly following tran­
sition elections, USAID has sought to rein­
force the role and capacity of legislatures. 
These efforts have helped legislatures in sev­
eral countries obtain more and better infor­
mation for decision-making. In Central and 
Eastern Europe, for example, programs have 
built legislative research and information 

ganizations spear­headed pro-democracy reform movements in 

their countries. Twelve sustainable develop­
ment Missions have identified this as a major 
focus of their democracy programs. 

USAID support strengthened demo­
cratic reform in Chile and Thailand. In Thai­
land, labor unions and environmental 
organizations receiving USAID assistance 
for sector-specific activities played central 
role' in the national campaign to restore 
elected civilian government in 1992. The 
same groups are now promoting constitu­
tional reforms to ensure greater account­
ability in public life, limit the political role of 
the military, and build strong local govern­
ment. 

systems independent of 
those for the executive 
branch in eight coun­
tries. 

Civil Society 
USAID supports a 

wide range of NGOs 
that champion reforms 
essential for democratic 
governance, including 
labor federations, busi­

associations, pol­
icy think tanks, and 
human rights, pro-de­
mocracy and environ­

groups. Many of 
these civil society or­
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In Chile, seven elections from 1988 
through 1993 were crucial to restoring demo-
cratic governance. During this period, two 
organizations received USAID assistance to 
organize massive voter education campaigns.
Their efforts contributed significantly to 
Chile's peaceful transition to democracy. 

Accountable Governance 

Executive branches that are arbitrary,
narrowly based, inept, and corrupt pose a 
primary obstacle to sustainable development, 
They erode public confidence, threaten po­
litical stability, stifle individual and group
initiative, and create an unpredictable envi-
ronment for social and economic investment. 
Fourteen sustainable development Missions 
are pursuing objectives in accountable gov-
ernance. According to results reported to date 
for eight Missions, seven are showing pro-
gress toward their targets. 

Much of USAID's assistance aims at de­
centralizing power and authority from strong
central governments to local communities 
and broadening opportunities for direct citi-
zen participation in political processes. In 
Honduras and Nicaragua, for example, 
USAID-supported programs have estab-
lished a tradition of frequent town meetings 
and opened other decision-making bodies tocitizens. 

In El Salvador, Guatemala, and Mozam-
bique, USAID has facilitated public dialogue
about the role of the military in democratic 
governments and supported reintegration of 
soldiers into civilian life. 

Increased Information Flow 
Citizens must be well informed to par-

ticipate effectively in democratic processes. 
This requires media that are unbiased, legiti­
mate, able to investigate and analyze events, 
and free from government interference. In 
many developing countries, the media are 
fettered by government restrictions, their 
own ineptitude and irresponsibility, and alack of public confidence in what they report. 

In recent years, progress has been made 
in Africa, Asia, Latin America, Central and 
Eastern Europe, and the New Independent 

States in improving the capacity and open­
ness of the media. USAID support to The 
Asia Foundation helped develop journalistic 
skills in the press and mass media in Bangla­
desh, Indonesia, Nepal, and Sri Lanka. In 
Madagascar, USAID trained journalists in 
economic reform and accountubility. In Cen­
tral America, USAID trained 50 percent of 
the region's journalists and media managers
in journalistic ethics. In 1989, citizens of the 
region had little faith in the media; by 1994, 
a public opinion poll found the media ranked 
second to the Catholic Church in credibility. 

Learning from Experience 

Although USAID's major emphasis on 
building democracy is recent, we have al­
ready learned important lessons from experi­
ence: 

Democracy must be substantially home­
grown and cannot be imposed on the basis 
of a preconceived model. For this reason, 
USAID programs are designed following 
an assessment of existing conditions 
within a country. 
Adoption of democratic rule comes most 
reliably when there are strong demands foreibyw e h r aesrn e ad oreform from vigorous citizen groups. Once 
reforms are introduced, these groups also 
play a watchdog role in ensuring that poli­
ticians and officials adhere to new demo­
cratic rules. 

Although international monitoring plays 
an important role in the conduct of elec­
tions, sustainable democratic development 
requires local capacity to monitor elec­
tions. 

Ensuring fair and impartial judicial sys­
tems is a high-risk strategy in countries 
where political will is lacking. Thus, as 
articulated in a recent six-country evalu­
ation of donor Rule of Law programs,USAID must often support constituencygroups that advocate legal and judicial
reforni, in addition to programs helping
revi;e legal codes and judicial administra­
tion. 
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Stabilizing World Population
 
Growth and Protecting
 

Human Health
 

Strategy and Objectives 

1) API D POPULATION growth nd poor
IXhealth are inextricably linked to the 

factors that keep nations poor. They are also 

closely associated with low status and limited
righs fr wmenstatey t stbi-USID'rights for women. USAID's strategy to stabi-

lize population growth and protect human 

health has five priorities: 
* 	preventing unwanted pregnancies and 

abortions; 

" 	reducing deaths of children from prevent-
able diseases; 

"decreasing pregnancy-related deaths; 

" preventing transmission of sexually re­
lated diseases such as IV/AIDS; and 

increasing the basic education of girls and 

women. 

USAID is a leading donor in this sector. 
Its technical leadership and support for coun-
try programs have contributed directly to dra-
matic results in lowered mortality and 
fertility and significant movement toward 
stabilizing world population. Annual world 
population growth dropped from 2 percent in 
the 1960s to 1.57 percent in the 1990s. This 
is the lowest growth rate since the 1940s and 
has happened while fewer children are dying 
and people in general are living longer. Im-
provements in infant and child survival and 
achievement of desired smaller family size 
have occurred particularly rapidly in coun-
tries where USAID has concentrated its as-
sistance. 

Results 
Ninety percent (37) of USAID's sustain-

able development Missions are pursuing ob-
jectives in population or health. The impact 
of USAID assistance is particularly notable 

in family planning and child survival, where 
USAID has the longest track record. With our 
development partners, we have contributed to
major changes in access to services, quality
of care, individual health status, health and 
family planning options and practices, and 

family ize tes are an 
average family size. These are among the
best documented results in the field of devel­
opment, a direct consequence of USAID's 

long-term investment in demographic and 
health surveys and research and training. 
There are also promising results in newer 

areas such as maternal health, on which 
USAID is beginning to focus. 

Family Planning 

In 34 sustainable development coun­
tries, the Agency is helping implement pro­
grams that enable families to achieve desired 
family size. Most programs are reaching or 

exceeding their objectives. In the 28 coun­
tries that have received the largest amount of 
population assistance, average family size 
has decreased from 6.1 children in the 1960s 
to 4.2 in 1992. In five USAID-assisted coun­
tries, the percentage of couples using modem 
contraceptive methods has increased by more 
than 2 percent a year since the late 1980s. In 
almost all other USAID-assisted countries 
for which we have recent data, average an­
nual increases in the contraceptive preva­
lence rate have exceeded 1 percent. These 
results are especially impressive since the 
number of people to be served increases sub­
stantially every year. Just maintaining exist­
ing levels of contraceptive use requires 
expanded service delivery. 

USAID's contribution to moderating 
population growth is shown in countries like 
Bangladesh, Colombia, Egypt, Indonesia, 
Kenya, Mexico, and Morocco where we have 
been the major provider of technical and fi­
nancial assistance for years. In each country, 
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a clear pattern has emerged of increased fain-
ily planning knowledge, expanded and im-
proved service delivery, increased 
contraceptive use, and decreased desired and 
actual family size. 

Tanzania provides a dramatic example 
of how our assistance contributes to national-
level changes. In 1990, when USAID began 
its first population project, most family plan-
ning clinics lacked essential supplies and 
trained staff. Assistance focused on improv-
ing management and supply systems, provid-
ing better staff skills, and expanding client 
information and choices. Since 1991, modern 
contraceptive use has more than doubled, 
from 7 percent to 15 percent. 

Child Survival 

The death of a child from a preventable 
disease is still too common. A recent survey 
of 30 developing nations 
found that at least 25 per-
cent of women of reproduc-

sions reporting results to c 
date, six are achieving their 
targets. 

Although the HIV/AIDS pandemnic may 
be eroding previous gains in child survival in 
some African countries, overall there have 
been important improvements in child health 
in tie past decade. From 1985 through 1992,infant mortality declined by 10 percent in 

USAID-assisted countries. In some countries 
the decline was even greater, ranging from 17 
percent in Bolivia to almost 50 percent in 
Honduras. During the same period, mortality 
rates for children under 5 in USAID-assisted 
countries dropped by 10 percent to 40 per-
cent. In Egypt, child deaths before the age of 
5 dropped from 130 per 1,000 in 1985 to 85 
per 1,000 in 1990. 

USAID is contributing to increased im-
munization coverage. From 1980 to 1990, the 

percentage of children immunized against
major preventable diseases increased from 20 
percent to 80 percent. Worldwide, this in­
crease saves the lives of an estimated 2.8 
million children every year. In 1994, polio 
was eradicated in the Western Hemisphere by 
a multinational effort in which the United 
States was the lead donor. 

In the 1970s, USAID was the chief sup­
porter of research in Bangladesh that led to 
development of oral rehydration therapy to 
prevent deaths from diarrhea. With USAID 
assistance, use of ORT during diarrheal epi­
sodes among children continued to increase, 
from 12 percent in 1984 to 46 percent in 
1992. This treatment saves children's lives in 
the United States as well as in developing 
countries. It prevents an estimated one rail­
lion child deaths worldwide each year. 

By working with partners, we are able to 
leverage other resources. This is well illus­

trated by the vitamin A 
program in the Philip­

tive age have lost at least 6From 1985 pines. First, the Philippine 
one child. USAID works through 1992, Department of Health,
with its partners to reach the Helen Keller International 
international goal of reduc- infant mortality (a U.S. private voluntary
ing child mortality rates by declined by 10 organization), and Hoff­
one-third in this decade. man-LaRoche (a U.S. 
Twenty-eight Missions percent in pharmaceutical company)
have set child survival ob- USAID-assisted joined forces with USAID 
jectives. Of the eight Mis- countries.9 in a campaign to prevent

rblindness by distributing 
vitamin A capsules to 90 
percent of preschool chil­
dren. Now, a longer-term 

solution--m aking low-cost vitamin A-forti­
fhed margarine available i localt markets­
has been developed by the Nutrition Center 
of the Philippines (a local NGO), Johns Hop­
kins University, and Procter and Gamble, all 

working in partnership with USAID. 

MaternalHealth 

Of all health statistics, maternal mortal­
ity is the one that shows the greatest disparity 
between the developed and developing 
world. African, Asian, and Haitian women 
are up to 200 times more likely to die as a 
result of pregnancy than women from indus­
trial countries. 



With programs in 24 sustainable devel-
opment countries, USAID is working toward 
the worldwide goal of reducing maternal 
mortality by half by the year 2000. While it 
is unlikely that this ambitious goal can be 
met, USAID-assisted demonstration projects 
in countries such as Bolivia and Indonesia are 
showing that better care during pregnancy 
and deliver), can save women's and babies' 
lives. In Bolivia, for example, a pilot project 
in 50 rural communities, which focused on 
improved self-diagnosis of maternal and neo­
natal health problems and referral and im-
proved care for, iose with complications, 
reduced the death rate of babies under I 
month of age from 117 per 1,000 live births 
to 44. Mat(rnal deaths from pregnancy-re-
lated causes in the pilot communities de-
creased from 11 to 7 a year. 

Preventing Transmission of Sexu-
ally Related Diseases, Including 
HIV/AIDS

USAID is the leading bilateral donor
providing technical and other support for 

programs to prevent the transmission of sexu-
ally related diseases. Since 1986, we have 
provided more than $500 million for 
HIV/AIDS prevention. Seventeen Missions 
are pursuing objectives in this area through 
programs aimed at promoting safer sexual 
behavior through information, education and 
communication; increasing correct use of 
condoms; improving treatment services; and 
working with government and community 
leaders to develop policies that support effec-
tive prevention activities. 

In Africa, where USAID has provided 
the most support, knowledge of W-V/AIDS 
has increased dramatically. The majority of 
adults can identify at least two effective 
methods of lessening the risk of contracting 
HIV/AIDS. In Thailand, USAID helped a na-
tional program slow the spread of the virus, 

We are helping other countries become fa­
miliar with the lessons learned in Thailand. 

Basic Education for Girls and 
Women 

Basic education, especially for women 
and girls, is also a focus of USAID's eco­
nomic growth strategy. Results from our pro­
grams in this area were discussed in the 
economic growth section above. 

Learning from Experience 
Operations research, analysis, and infor­

mation on program performance have helped 
us achieve our objectives in stabilizing popu­
lation and protecting human health. Among 
the lessons learned are these: 

USAID's ability to combine effective 
management and collaborative program­
ming with technical approaches has been 
an important element in our success. Tech­
nical interventions such as increased im­
munization, use of oral rehydration 

therapy, vitamin A supplementation, child 
spacing, and breastfeeding should be com­
bined with management improvements 
such as better handling of vaccines andother critical supplies, decentralized ad­
miiratioan lsecolraion 
ministration, and close collaboration 
among host country and donor agencies. 

e 	 It is important to address the sustainability 
of family planning and health services at 
the early stages of program planning. Sus­
taining programs requires improved man­
agement, removing legal or regulatory 
barriers to efficient service delivery, 
stronger local institutions, better trained 
managers and service providers, and in­
volving the private sector through innova­
tive approaches such as social marketing. 

o 	Providing a high quality of care and, where 
feasible, a range of services together is 
extremely important. 
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Protecting the Environment
 

Strategy and Objectives 

NVIRONMENTAL PROBLEMS increas-
ingly threaten the economic and po-

litical interests of the United States and the 
world at large. Degradation of rural and urban 
environments has led to increases in human 
illness, loss of economic productivity, and a 
reduced standard of living for countless people 
in the developing world. Environmental degra-
dation in these countries also affects Ameri-
cans directly through the loss of economically 
important biological diversity and rising levels 
of greenhouse gases. These problems requireinternational cooperation. 

USAID is working with U.S. and host 
country partners to support the sustainable 
development objectives of Agenda 21-the 
recommendations from the U.N. Conference 
on Environment and Development (1992 Rio 
Earth Summit). USAID programs address 
long-term threats to the global environment, 
particularly loss of biodiversity and global 
climate change. They also promote sustain-
able economic growth locally, nationally, 
and regionally by modifying policies and 
practices that have damaged the environment 
and by building local institutions to address 
environmental problems. 

Programs to address global objectives 
concentrate on a limited number of countries 
where progress is likely to have the greatest 
impact worldwide. 9 Selected results of 
USAID's biological diversity programs are 
described below. USAID's impacts on global 
climate change are not yet well documented, 
as these initiatives are new to the Agency. 
USAID is engaged in major efforts to reduce 
greenhouse gas emissions in key countries. 

Details on this effort can be found inourJune 

1994 report to Congress, Global Climate 
Change.- The USAID Response. 

Programs to protect the environment at
national and local levels also figure promi­
nently in a wide range of sustainable devel­
opment countries. They seek to protect 
biological resources, promote environmen­
tally sound urban and industrial develop­
ment, foster efficient use of renewable and 
non-renewable energy, improve the avail­
ability and quality of water, and encourage 
better stewardship of natural resources. 

are Activities related to energy and waterimportant in many countries, but they
have often been components of broader de­
velopment activities. As a result, impacts 
have frequently been assessed more in terms 
of their economic and social consequences 
rather than on strictly environmental criteria. 
Also, the environmental impacts of certain 
water and energy activities are often reported 
under other environmental objectives. For 
example, assistance for wastewater treatment 
activities in Egypt are reported in the section 
on urban and industrial development, and 
coastal resource management pilot activities 
in Sri Lanka, Ecuador, and Thailand appear 
in the natural resource management discus­
sion. 

This document reports on the impacts of 
activities in the areas where USAID has had 
more long standing or focused programs­
biodiversity pro~ection, stewardship of the
natural resource base, and urban and indus­
trial pollution prevention--and where a more 
significant body of results is available. 

The key countries for global warming are Brazil, India, Indonesia, Kaza'chstan, Mexico, I-i.'"ppines, Poland,
Russia, and Ukraine. While active in anumber of countries with biodiversity concerns, USAID isin the process
of identifying priority countries for its biodiversity investments. That list tentatively includes the following
countries or regions- Bolivia, Brazil, the Central African rcgion, Central America, Ecuador, India, Indonesia,
Mexico. Papua New Guinea, Peru, the Philippines, Russia, and Thailand. 
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Results 
Sixty percent (25) of the sustainable de-

velopment Missions have one or more envi- 
ronmntalobjctivs. heseMisionsare

spread widely across Asia, Africa, and LatinAmerica and the Caribbean. 

Biodiversity 
At current rates of destruction, it is esti-

mated that 5 percent to 10 percent of all liv­

ing plant and animal species will be extinct 
by 2025. Against this threat, significant hu­
man and financial resources have been mobi-
lized to protect biologically rich habitats. The 
results are impressive. Between 1980 and 
1990, the amount of land set aside by the 
nations of the world in protected areas in-
creased 40 percent, front 
4.5 million square kilo-
meters to 6.5 millin. Of 
these, 4.1 million square 

Not all the news is positive, however. 
Many protected areas are too small, frag­
mented, or degraded to offer real sanctuary 
for embattled species. Disputes over land ten­
ure conditions and inadequate enforcementactivities result in ineffective protection ofatvte euti nfetv rtcino 
many other protected areas. Opportunities togenerate revenues from sustainable use of 
protected habitats are still being missed. 
These lessons are being incorporated into thenext generation of environmental activities. 

NaturalResources Management 

Maintaining the productivity of natural 
resources, particularly for agriculture, is an 
area in which USAID has built significant 
expertise. Eighteen Missions now have natu­
ral resource objectives. Of the nine reporting
results, six are achieving or exceeding per­

formance targets. Concern 
about negative environ­
mental effects of agricul­

kilometers are in devel- 6USAID support has tural practices led USAID
oping conntries-anarea led to creationof 26 to develop and promoteabout three times the size new technologies to main­
of Alaska. protectedareas tain or increase long-term 

USAID is an active covering 5.6 million productivity, and involve 
USIDisanaciv 1farmers-men and 

partner in this effort. In hectares in 12 women-more actively in 
1994, we supported more cthe 
than 90 biodiversity ac-
tivities in 40 countries. 
Thirteen sustainable de-
velopment Missions 
have major programs in this area. Five have
reported Jresults to date and all are achievingreortxcedn resulttobjdatves. 
or exceeding their objectives, 

Through the Parks in Peril program, 
USAID support has led to creation of 26 pro-
tected areas covering 5.6 million hectares in 
12 countries. Noel Kempff Mercado Park in 
Bolivia is one example. Lumber extiaction 
within the park has declined, takings of r'ver 
turtles and their eggs have decreased, confis-
cation of illegal products is down 66 percent, 
and responsible tourism visits increased by 
400 percent from 1992 to 1994. In the Philip-
pines, debt-for-nature swaps have endowed a 
S25 million environmental fund. Interest 
earned has financed more than 100 projects 
designed and implemented by grass-roots en-
vironmental NGOs. 

process.For example, in Hon-

Foduras,we are helping trans­
form destre hills 
form destructive hillside 

agricultural practices and provide farm fami­
lies with land-use technologies that decreaseerosion and increase crop yields. The number 
of poor hillside-farming households adopting 
environmentally sound cultivation practice­
doubled to more than 21,000 between 1989 
and 1993, reducing soil erosion by 70,000 
tons. At the same time, 10,000 participating 
families increased their yields at least 30 per­
cent. Extension training activities carried out 
by male and female community leaders is 
speeding the dissemination of improved tech­
nologies among neighboring farmers. 
USAID has decreased deforestation and pro­
moted reforestation in several countries. In 
Pakistan, communities that suffer from fuel­
wood shortages are promoting tree farming 
after policy and economic reforms estab­
lished a market for seedlings. More than 100 
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million trees have been planted on private 
farmlands, with good survival rates., 

In the Philippines and Nepal, where for-
ests are rapidly disappearing, new laws trans-
fer management of public forests to local 
communities. In the Philippines, more than 
12 million hectares are now communally 
managed and are beginning to show in-
creased forest regeneration and improved 
soil and water retention, bringing economic 
benefits to local communities. 

Support for integrated pest management
(IPM) is also reducing environmental dam-
age and increasing yields. In Indonesia, a 
catalytic USAID investment in a multi-donor 
project helped to show how reducing pesti-
cide use can boost farm incomes from rice 
cultivation. In 1986, 
the government began 
training farmers how 
to distinguish between 
pests and their natural 
predators and howto 
calculate whether the 
predators were doing a 
better job of keeping 
down pests than 
chemicals. As a result 
of this program, rice 
yields among farmers 
using IPM are ap-
proximately 15 per-
cent higher compared 
to other farmers under 
similar conditions and 

'Strategies that increase 
loverseas,
local stewardshipby

empowering and 
encouraging 

participationoflocal 
people are more effective 
than those that rely on 
government agencies 
gtreatment

alone.9 

pesticide use is down 65 percent nationwide. 
IPM reduced environmental damage and 
health risks to farmers and saved $120 mil-
lion in insecticide subsidies. 

Pilot activities in coastal resources man-
agement have had major impacts through 
policy changes and participatory approaches 
in several countries. In Thailand a model 
strategy for local/national partnerships in 
managing the country's coral reefs has now 
been extended to mangrove wetlands and the 
coastal zone as a whole. This expanded pro-
gram, financed by the Thai government, will 
lead to better management of shrimp farming 
and tourism, activities not previously man-
aged sustainably. 

In Sri Lanka, we helped create a new 
planning system to control coastal erosion 
through adoption of set-back regulations and 
environmental impact assessments for all ac­
tivities that alter the coastal area. In Ecuador, 
194 groups of fishermen, mollusc collectors, 
shrimp farmers, and tourism and residential 
developers now work with government agen­
cies in five special management areas to set 
coastal policies. 

Urban and Industrial Pollution 

Benefits of urban and industrial devel­
opment are being increasingly offset by the 
high social costs of environmental problems. 
This problem is a target of programs in eight 
sustainable development countries, as well as 

in the ENI region. 
USAID is working to 
transfer U.S. domestic 
experience to its work 

ranging from 
legal and policy 
changes at the national 
level to pollution 
audits for individual 
plants affecting par­
ticular neighborhoods. 

USAID supports 
expanded wastewater 

in Egypt,
Honduras, India, Indo­
nesia, Jamaica, Jordan, 
and Thailand. In 
Egypt, where we fi­

nance major wastewater infrastructure, the 
percent of waste,,ater treated in Cairo and 
Alexandria increased from 40 percent to 75 
percent, reducing by 81,000 tons a year the 
pollutants entering the Nile, the sole source 
of water for most Egyptians. 

Housing Guaranty (FIG) programs have 
leveraged reforms that result in expanded 
provision of potable water, sewers, and solid 
waste disposal on a sustainable basis. Quito, 
Ecuador, provides a good example. There 
technical assistance and the promise of HG 
funds led to reform of the Municipal Water 
Authority. New accounting and information 
systems improved budgeting, service exten­
sions, tariff collection, and leak detection, 
lowering operating costs by 25 percent. 



Moreover, USAID advisors showed that con­
struction codes were over-engineered, result- 
ing in prohibitively high new-service costs. 
After revising the codes, new service costs 
became affordable for low-income families, 
In 3 years, the Water Authority has made 
35,000 new household connections and up-
graded services to Quito's marginal neigh-
borhoods, benefiting 180,000 people. The 
Authority, now financially solid, has ob-
tained private loans and is extending service 
to the remaining 10 percent of Quito's popu-
lation currently lacking piped water. 

Efforts to decrease industrial pollution 
are also having significant impacts. In Tuni-
sia, a pollution audit at a lead battery plant 
led the owner to invest $8,000 in new equip-
ment and change its operating procedures. 
Operating costs dropped by $770,000 a year 
and lead dust and lead-contaminated water 
emissions were cut by 60 percent. As news of 
this savings spread, other battery makers im-
plemented the same changes without USAID 
assistance. 

Learning from Experience 
wo essontntf 

protect the environment: 
* 	 Strategies that increase local stewardship 

by empowering and encouraging partici­
pation of local people are more effective 
than those that rely on government agen­
cies alone. Whether for managing a nature 
reserve, cleaning up a polluted river, 
changing farming systems, or reforming 
environmental policies, local stewardship 
is essential to sustained success. 
Linking sound environmental practices to 
real economic benefits-"win-win" strate­
gies---characterize our more effective pro­
grams. Evaluations show the environment 
will more likely be managed well when 
tangible economic benefit can be derived 
from doing so. Sustainable upland agricul­
ture practices are adopted readily if they 
increase local farm incomes; parks are pro­
tected if communities share entry fees. 
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Providing Humanitarian Assistance
 
and Aiding Post-Crisis Transitions
 

Strategy and Objectives 
AS SUPERPOWER tensions ease in the 

1990s, religious and ethnic rivalries 
are leading to armed conflict, widespread dis­
location, and death and suffering on a massive 
scale, especially in Africa and the Balkans. 
These conflicts destroy social, political, and 
economic institutions and set the development 
process back by decades. 

Natural disasters, too, can erase years of 
progress in minutes. USAID's humanitarian 
programs seek to save lives and reduce suf-
fering in the face of disasters, return indi-
viduals to self-sufficiency, and establish 
conditions for countries to move toward sus­
tainable development and democracy in theaftermath of crises. In these efforts, we work 
as partners with U.S. and local NGOs, other
bilateral donors, U.N. organizations and the
recipients thems, esa e 

USAID has four objectives for its hu-
manitarian assistance: 

* timely delivery of disaster reliefand short-
term rehabilitation; 

" preventing disasters and reducing the vul-nerability of populations at risk; 

" preserving the basic institutions of civil 
governance during periods of crisis and 
transition; and 
protecting the food security and health of 
vulnerable groups during conflicts or pen-
ods of reform. 

Results 

Timely Delivery of DisasterRelief 

USAID assistance reduced suffering, 
saved thousands of lives, protected develop­
ment progress, and hastened the returm to 
sustainable development after crises. We re­
sponded quickly to an earthquake in India, a 
cyclone in Mozambique, flooding in Tajikis­
tan, landslides in Colombia, volcanic mud­
flows in the Philippines, and 33 other natural 
disasters with food, medical supplies, tempo­
rary shelter, and other relief. 

USAID and the rest of the internationalrelief community have become more profi­
cient at responding to rapid-onset disasters. 
The number of such disasters decreased 25
percent from 1992 to 1994, while USAIDexpenditures dropped by half, indicating im­
proved efficiency. There is also a growing 
capability to respond to drought emergen­

cies. Timely delivery of food and other re­
sources and U.S. leadership of the donoreffort in response to the 1992 drought in 
soten re ete mass migtinsouthern Africa prevented mass migrationand starvation of hundreds of thousands of 
people. At the same time, it fostered long­
term sustainable development in the region. 

In 1994, the U.S. response to complexemergencies was controversial, but it 
achieved significant results. In Bosnia-Her­
zegovina, food and other assistance helped 

In 1994, humanitarian assistance was 
provided to more than 50 countries; the ma-
jority of funds went to the former Yugosla-
via, Haiti, and 13 African countries. 
Emergency food assistance alone reached an 
estimated 58 million people in 18 countries 
with daily rations. USAID responded to 60 
declared disasters, more than 40 percent of 
which were complex crises involving civil 
conflict. 

prevent widespread death from starvation 
and exposure in the winter of 1993-94. In 
Rwandan refugee camps in Zaire, the Depart­
ment of Defense and USAID provided a po­
table-water system that broke the back of a 
cholera epidemic among the camp's 800,000 
inhabitants. In Angola, Liberia, and Sudan, 
25 million people dislocated by civil war 
were fed with PL-480 food aid delivered by 
NGOs and the World Food Program. 



PreventingDisastersand Reducing conflict. USAID efforts in Bosnia, Rwanda, 
the Vulnerability of Populationsat and Somalia have shown little progress.
RiskVHowever, support to Mozambique helpedthat country emerge from 17 years of civil 

USAID's efforts to help prevent, pre- strife and the 1992 drought to hold free and 
pare for, and mitigate disasters has paid big fair multi-party elections in October 1994. 
dividends. Early-warning systems for famine Recent efforts to restore democracy in Haiti 
(FEWS) and pestilence in Africa, and else- have also been promising. 
where for volcanoes, have become increas­
ingly effective in saving lives, property and ProtectingVulnerable Groups
rehabilitation costs. FEWS data and report­
ing across Africa have allowed donors and In strife-torn Ethiopia and Mozambique, 
governments to target food aid to affected working through networks of PVOs and gov­
people more quickly. In Malawi, for exam- ernment-to-government food-aid programs,
pie, FEWS staff helped the government de- USAID provided safety nets for vulnerable 
velop an effective food distribution schedule groups, kept farmers on their land, and 
based on crop estimates. helped them keep tools and other assets until 

In West Africa, USAID's Emergency the crises passed. The number of emergency 
Locust/Grasshopper Assistance allowed food-aid recipients has now dropped signifi-
Mauritania, Senegal, cantly in these coun­
and The Gambia to tries. Emergency food 
avoid major crop losses provided a critical 
during a locust out- 'In 1994, humanitarian safety net for 26,000 
break in 1993. And in assistancewas provided people in Gaza-West 
the Philippines, warn- Bank during the transi­
ings from a local vol- to more than 50 tion to autonomous 
canology institute, countries.... Emergency rule, for more than 1.2 
using USAID-funded food assistancealone million vulnerable 
equipment and advi- people in Haiti 
sors, enabled early reached an estimated 58 through its recent po­
evacuation of at least million people.9 litical crisis, and for 
80,000 people and 3,500 Guatemalan 
saved an estimated $1 refugees who had fled 
billion in property to Mexico. 
when Mount Pinatubo 
erupted in 1991. Learning from Experience 

Training programs have also built the 
capacity of governments and NGOs in Latin 
America to respond to disasters. Govern- rom our experience in humanitarian 
ments there now need fewer U.S. resources in and post-crisis transition, we have learned 
times of crisis. ror example, in Colombia several key lessons. Among them: 
local authorities trained by USAID were able * Regular attention to the transition from 
to respond to a 1994 earthquake with mini- relief to development in program planning
mal outside assistance, in markcd contrast to has high payoffs. To ignore disaster risks 
1985, when $2.75 million was provided after in planning sustainable development pro­
an earthquake of similar scale. grams, or conversely, to ignore the devel­

opment and transition implications of 
PreservingCivil Governance emergency conditions and of emergency 
DuringCrisisand Transition assistance can be costly. This lesson is 

especially important for the countries of 
Transition initiatives are extremely dif- the Greater Horn of Africa, probably the 

ficult owing to the environments in which most food-insecure inthe world. USAID is 
they take place, frequently involving armed a key donor in the region. In our strategy 
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there, the relief-to-development contin-
uum is a major planning concept for ad-
dressing food insecurity, 

Early detection and warning of potential 
hazards or emergencies is the most impor-
tant way to avert major disasters. USAID 
is expanding its early-warning systems 
into new regions and new sectors. 

Social safety net programs are most effec­
tive when designed to help beneficiaries 
participate actively in recovery and devel­
opment activities. Governments must be 
genuinely committed to compensatory 
programs if they are to succeed. 
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Central and Eastern Europe and the
 
New Independent States
 

Strategy and Objectives 

T HE C EneededTTECHANGES that swept Central and 
Eastern Europe and the Soviet Union 

in 1989-91 were historic. They prompted a 
unique and innovative U.S. assistance program 
led by USAID. As these countries emerged 
from communist rule, economic activity was 
centrally controlled, private ownership was 
virtually non-existent in the former Soviet Un-
ion and some of its satellites, and 'ittle was 
known about how to establish free-market 
economies and democracy. Governments were 
not based on the will ofthe people nor account-
able to them. Energy was used inefficiently, 
and pollution was widespread. Progress against 
these challenges has been impressive, but 
much remains to be done. 

USAID's ENI programs have three pri-
orities: 

economic restructuring,to foster competi-
tive, market-oriented economies in which 
the majority of resources are privately 
owned and managed; 

* 	democracy, to support transparent and ac- 
countable governance and empower citi­
zens through political p,ocesses; and 

social sector restructuring, to strengthen 
the capacity of some countries to ease 
hardships of at-risk groups duringeth tran-
sition and restructure social benefits to 

Results 

Economic Restructuring 
USAID programs are helping transfer 

state-owned assets to the private sector, es-
tablish more stable business environments, 
facilitate expansion of private enterprise, 
promote fiscal and financial sector reform, 
and support sustainable uses of natural re-
sources. Central to this effort are USAID-

funded advisors who actively help draft poli­
cies, legislation, and regulatory procedures 

to b'eak up monopolies, establishmres n teghncmeiin 
markets, and strengthen competition. 

Assistance in privatizing industry and in 
new business start-up has contributed sub­
stantially to private sector growth in many 
countries. In Russia, USAID helped establish 
a nationwide voucher system, which enabled 
70 percent of Russian industry to be privat­
ized and 40 million Russians to become 
shareholders. As a result, more than 40 per­
cent of industrial workers are now in the pri­
vate sector, and 25 percent of Russian 
households own their homes. An estimated 
65 percent of Czech Gross Domestic Product 
(GDP) is now produced in the private sector. 
New private sectors in eight countries-Al­
bania, Estonia, Hungary, Latvia, Lithuania, 
Poland, Russia, and Slovakia--each produce
50 percent to 55 percent of GDP. In the re­
maining countries, the private sector share of 
GDP in mid-1994 ranged between 20 percent 
and 40 percent. Land privatization, however, 
has been more complex, and progress consid­

erably slower. 

USAID-created Enterprise Funds in 
Central and Eastern Europe have sustained
21,000 jobs, created 11,000 more, and gener­
ated over $60 million in earnings. Twenty­
three joint ventures with U.S. companies 
have been created, attracting $150 million in 
private foreign investment. 

Appropriate energy pricing and the sus­
tainable use of natural resources are also key 
to a market economy. Advisors are working 
to improve pricing policies and to introduce 
new energy-efficient technologies. They 
have trained more than 20 local private com­
panies in Bulgaria, Hungary, and Romania in 
energy efficiency business development, 
while demonstrating U.S. energy efficiency 
equipment at more than 40 plants. These 
demonstrations generated immediate savings 
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of $16 million in energy costs from invest- grams have achieved significant results in
 
ments of $1.2 million. Energy audits and each area.
 
demonstrations have improved efficiency by 
 With USAID help, many parliaments in 
as much as 30 percent in urban heating sys- the region have enacted critical political re­
tems in Armenia, Belarus, Kazakhstan, the forms, including new election laws that help

Kyrgyz Republic, Russia, and Ukraine. Use 
 ensure fair and democratic elections. Hun­
of U.S. equipment costing $1 million resulted 
 gary, the Kyrgyz Republic, and Russia have
in an estimated annual savings of $14 million adopted new constitutions, and elections and

in these systems. civil liberties laws. Advisors helped draft
 

Savings from environmental assistance provisions of Russia's new civil code that
 
are also considerable. Through waste mini- guarantee freedom of contract and protection

mization programs, participating industries of private property, laying the foundation for

have saved more than $17 million from waste development of new commercial laws needed
 
recycling, resource conservation, and reduc- for a market-based economy.

tion in payments for pollution fees and fines. Pluralistic democratic non-governmen-
Fiv cities in Poland have saved more than $2 tal organizations were virtually non-existent
 
million by redesigning new wastewater treat- under communism. By helping to establish a
 
ment plants. Private consult-
 legal basis for creat­
ants trained by USAID are ing non-governmen­
now being contracted by tal organizations,
other cities to design similar 'By helpingto USAID has enabled
 
solutions for their wastewa­ creatingacrosstheter treatment plants. Plant establish a legal NGOs to region.flourish 
managers who participated basisfor creating Other activities that 
in the industrial waste mini- non-governmental
mization program are mar- nogo n t l phave increasedof citi-heketing new technologies to organizations, patiian of iti­zens and NGOs in the 
their peers throughout the re- USAID has enabled life of their communi­
gion. NGOs to flourish ties and nations in-

Lasting improvements across the rejifl. cude strengthening
in the region's environment g. local NGO capacity,
will also be achieved from legal assistance, edu­
policy changes directly re- cation reforms, and
suiting from USAID assis- support to youth, hu­
tance. To date, these include environmental man rights, environmental, business, media,
impact assessment laws in the Czech Repub- civic, and charitable womens' groups.
lic and Slovakia, an auto fuel tax to reduce Judicial systems in Kazakhstan, Russia,
carbon monoxide emissions in Budapest, and and Ukraine, and most of Central and Eastern
appropriate increases in environmental fees Europe, have become more professional, in­
and user charges in Poland. dependent, and better equipped to resolve 

private property and criminal justice issues.Democracy U.S. assistance is also facilitating decentrali­
zation and increased accountability of gov-


USAID has helped countries hold cred- ernments. 
 For example, municipal officials
ible and effective elections across the region. in Bulgaria, the Czech Republic, Poland, Ro-
We have learned, however, that free elections mania, and Russia received training in finan­
by themselves do not guarantee that political cial management and provision of urban 
reform will continue. Successful democratic services. 
change results from an array of reforms to 
strengthen democratic processes, including Social SectorRestructuring
the rule of law, autonomous local govern­
ment, and a strong civil society, including an The transition to market-based econo­
independent media. Our ENI democracy pro- mies is threatened by legacies of the past. 
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Bankruptcy and eventual collapse of the pre­
vious system have resulted in massive, un-
predictable changes in people's lives because 
of high inflation, unemployment, and reduc-
tion of state-subsidized social services. Pub-
lic support for reform requires that people 
believe their current hardships will be ad-
dressed by moving to a market economy, 
Thus, USAID has supported a mix of activi-
ties and policies in the social sector. 

We have provided immediate help to 
ease hunger, winter cold, and other hardships 
in strife-torn republics. We have coordinated 
with the U.S. Department of Agriculture to 
supply essential food products to more than 
two million people. Epidemics of measles 
and other diseases have been prevented by 
vaccinating more than 500,000 children in 
Central Asia. 

Thirty-one partnerships between U.S. 
hospitals and health facilities in ENI coun-
tries have transferred medical skills and 
Western management practices, improving 
productivity. Women's access to modern re-
productive health services has been increased 
in the Central Asian republics. Environ-
mental, health threats at specific sites have 
been significantly reduced through USAID 
assistance. 

USAID also is encouraging ENI govern-
ments to introduce private sector manage-
ment practices to social services. Results of 
housing reforms in Russia and Hungary al-
ready show that increased revenues from 
higher rents more than cover the cost of in-
creased housing allowances for the neediest. 

Learning from Experience 

Key lessons from our programs in the 
ENI region include: 
* 	 USAID learned early in the ENI program 

that the high costs of assisting with re­
forms made it important to use our funds to 
leverage financing available from other 
donors. This approach has been particu­
larly successful in private sector develop­
ment, environment, energy, and 
humanitarian assistance. 

If the quality of life ofcitizens improves in 
line with their expectations, political 
changes are more likely to be sustained. 
No single aspect of democracy program­
ming can guarantee the success or sustain­
ability of democratic transitions. 

Integrated approaches that simultaneously 
address the political, social, and economic 
dimensions of change are essential to sus­
taining progress toward vast systemic 
change. U.S. assistance must be shaped 
and sequenced to help build constituencies 
for sustaining economic and political re­
forms. 
Much of USAID's assistance to the private 
sector has been directed at individual 

firms. In order to increase the impact of 
this assistance, we need to extract the 
broader lessons from our activities and 
make them available more widely through 
training centers, business associations, and 
banks. 
In the environment and energy areas in 

particular, scarce assistance resources 
should target high-profile "hot spots" to 
ensure that results are seen and replicated. 
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Challenges for the Next Year
 

U SAID has made significant progress,
particularly in the last year, in focus-

ing on results. Substantial effort and resources 
have already been invested, but more is re-
quired. USAID must be able to report its results 
more comprehensively and conclusively, to 
have a better idea of why and under what cir-
cumstances certain approaches work best, to 
make performance information available more 
quickly and easily to all managers, and to do 
this without major new expenditures on man-
agement systems. Our agenda for moving
along this path in 1995 includes: 

" 	Building on 4 years of experience with 
Mission strategic planning and the sustain-
able development strategies developed last 
year, we will prepare an Agency-wide re-
suits framework. It will include perform-
ance indicators to assess the results of our 
development work more uniformly and 
process indicators to track our internal 
progress in managing for results. 

"Choosing accurate, inexpensive, and eas-
ily used performance indicators, at both 
the operating unit and Agency level, is a 
complex, analytically difficult task. It will 
undoubtedly require various iterations as 
we learn from experience. We will give
increased attention to identifying good in­
dicators in 1995, especially for democracy 
and environment programs. 

9 	USAID will complete development and
begin installation of a corporate informa­
tion system. Among other things, it will 
include indicators and targets from all stra­
tegic plans and the most current informa­
tion on progress toward these targets.
When complete, the system will reduce 
formal reporting requirements, increase 
our ability to analyze and report on pro­
gram performance, allow managers to 
make decisions better informed by the pro­
gress of their activities and lessons of ex­
perience, and permit broader, quicker 

dissemination of results. 
With another year of measuring progress
toward strategic and intermediate objec­
tives, and clear guidance from headquar­
ters on performance indicators that are 
best for measuring Agency-wide success, 
USAID will be better able to identify pro­
grams and approaches that are more, and 
less, successful in achieving their targets. 
This will let us concentrate on the mosteffective programs and learn from experi­
ence with them. This will require Missions 
and bureaus to devote greater analytical 
and technical resources to performance 
measurement and evaluation. 



Africa 
Benin 
Burundi 
Ethiopia 
Gambia 
Ghana 
Guinea 
Guinea-Bissau 
Kenya 
Madagascar 
Malawi 
Mali 
Mozambique
Namibia 
Niger 
Nigeria 
Senegal 
South Africa 
Tanzania 
Uganda 
Zambia 
Zimbabwe 

Europe 
Albania 
Bosnia 
Bulgaria 
Croatia 
Czech Republic 
Estonia 
Hungary 
Latvia 
Lithuania 
Macedonia 
Poland 
Romania 
Slovakia 
Slovenia 

Appendix:

Countries included in the
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Sustainable Development Countries 
Asia and the Near East 
Bangladesh 
Egypt 
India 
Indonesia 
Jordan 
Morocco 
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Philippines 
Sri Lanka 

Latin America & the Caribbean 

Bolivia 
Dominican Repulic 
Ecuador 
El Salvador 
Guatemala 
Guyana 
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Jamaica 
Nicaragua 
Paraguay

Peru 

Europe & New Independent States 

NIS 
Armenia 
Azerbaijan 
Belarus 
Georgia 
Kazakhstan 
Kyrgyzstan 
Moldova 
Russia 
Tajikistan 
Turkmenistan 
Ukraine 
Uzbekistan 
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1. Introduction
 

T HE PROGRESS of other nations matters collected over the past year, that USAID is 
to the United States. Growth of de- achieving measurable progress through its 

mocracy facilitates more peaceful resolution of development and humanitarian relief pro­
disputes and greater acceptance of values and grams.
principles we embrace. Economic growth To achieve results, USAID must listen 
benefits both poor people overseas and U.S. to a r elth its ten 
companies and workers who produce the goods to and work closely with its partners and 
they buy. Improved health and lower popula- customers, learn from its experience, and im­
tion growth reduce the spread of disease and prove its systems and incentives in response.edue te srea 
pressures for migration. Sound uses of local 1we published aeveo usdin­
environments sustain the world's resources and able Development and developed guidelines
enhance the quality of life for all the Earth's for USAID managers to follow in implement­
inhabitants. And smooth transitions away from ng the strategies defined therein. A directive 
communism, ethnic domination, or conflict on strategic planning was issued that under­
lead to greater regional and worldwide stability lines USAID's commitment to performance
and prosperity, measurement and requires all offices in the 

tiongroth ofdisaseand In 1994 we published Strategiesfor Sustain­

field and at Washington headquarters to set 
clear program objectives, establish perform-

A focused, well-managed development ance indicators and targets, and collect base­
assistance program is in the United States' line information by April 1995. Operations
interest, but only if it produces results. and other support systems were reengineered 
USAID is committed to setting meaningful to focus them more clearly on results. 
objectives and collecting "measurable re­
sults that vindicate our investments." It is In 1995 USAID will develop an Agency
also reinventing itself, "becoming more flex- strategic plan and results framework that will 
ible, responsive, and willing to take risks." 1 include objectives and indicators of perform-
This report provides evidence, from Mission ance that we will monitor across all programs 
reports, central evaluations, and other data worldwide. The plan will also specify man-

J.Brian Atwood, USAID Administrator, at the American Enterprise Institute, Washington, D.C., October 17, 1994. 
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agement performance indicators and targets tries recover from violent conflicts and move 
to help track how well we are managing for toward sustainable development. In addition, 

USAID plays a leading role in supporting theresults. The full benefit of USAID's im-
proved ability to identify, report, and use pro-
gram perfornance results will be realized 
over the next 2 to 3 years. Nonetheless, we 
are already able to identify many of the ef-
fects our programs are having and to profit 
from lessons we are learning. 

USAID's mission is to promote sustain-
able development---economic and social 
growth that does not exhaust the resources of 
a country; that respects and safeguards the 
economic, cultural, and natural environment; 
that creates opportunities for enterprises and 
incomes to grow; and that builds effective 
institutions and empowers citizens. Our pro-
grams address the four principal interrelated 
threats to sustainable development: poverty 
and food insecurity, lack of democratic insti-
tutions and processes, rapid population 
growth and poor health, and environmental 
degradation. 

But USAID alone does not-cannot-
achieve sustainable development. It can help, 
facilitate, even accelerate development, but 
the major task must be carried out by the 
developing country itself. Sustainable devel-
opment is built on a sense of ownership and 
participation. To be successful, this effort re-
quires partnerships among USAID, host gov-
ernments, nongovernmental organizations, 
other donors, and the communities and ordi-
nary people of the countries where we work. 

On behalf of the American people, 
USAID also responds to natural and man-
made disasters that cause human suffering 
and diminish the prospects for sustainable 
development. Where possible, we help coun-. 

historic transition of the nations of Central 
and Eastern Europe and the former Soviet 
Union-and others such as South Africa, 
Ethiopia, Mozambique, and Haiti-to more 
democratic free-market societies. 

During the past 3 years (FYs 1992-94), 

USAID-funded programs totaled nearly $16 
billion (not including cash transfers to Israel 
and Turkey). Of this amount, $11.7 billion 
was provided to countries in Africa. Asia. the 
Near East, and Latin America and the Carib­
bean. Of the $11.7 billion, $6.9 billion (59 
percent) went toward encouraging economic 
growth, $2.9 billion (25 percent) toward 
helping stabilize population growth and pro­
tect health, $1.2 billion (10 percent) toward 
protecting the environment, and $0.6 billion 
(5 percent) toward building democracy. 2 In 
addition, USAID provided $1.3 billion for 
humanitarian assistance and aid to postcrisis 
transitions, and $3.0 billion to support the 
political and economic transitions in Central 
and Eastern Europe and the new independent 
states of the former Soviet Union (ENI). Ta­
ble 1.1 breaks these numbers down by fund­
ing source. 

Although it draws on experience and ex­
amples from all of USAID's programs, this 
report focuses on programs in 41 countries in 
Africa, Asia, the Near East, and Latin Amer­
ica and the Caribbean where the Agency has 
decided to concentrate its sustainable devel­

3opment resources. It also describes accom­
plishments of humanitarian and postcrisis 
assistance efforts worldwide and results to 
date from significant investments in the ENI 
region. 

2Because of rounding, figures and percentages do not add up to $11.7 billion and 100 percent, respectively. 

3Sustainable development countries are those that USAID has determined to have good potential for sustainable 
growth, that respect internationally recognized human rights or are moving in a positive direction in this regard, 
and that need assistance and have shown they can and will use outside help effectively. Unless otherwise noted, 
performance in these 41 countries is the basis for analysis in this report relating to our sustainable development 
programs. USAID also supports programs in more than 50 other countries. These include the ENI nations as well 
as countries (I) that have a development problem of global significance, (2) where our activities emphasize crisis 
response or humanitarian assistance, or (3) where USAID bilateral assistance is being completed within the 
next 2 years. 
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*Fuinding Sour~e: 

Development Assistance 

Fund
 
Devplopment Fund for 


AfricaEconomic Support Fund 

Eastern Europe 
New independent states 

Inernational disaster 

assistance 
PL 480 Title 11 
PL 480 Title I11 
Total 

!Grwwth : Growth Environ~ment............ Dmue'acy. . .As~stance Total:"... 

1,205 1,859 484 173 59 3,780 

1,284 784 233 180 30 2.51 I 

3,492 299 512 271 39 4,613 

1,177 72 195 76 - 1,520 
1,117 102 131 119 - 1,469 

7 2 .1 354 354 

- . 822 822 
926 - - - - 926 

9,201 3,116 1,555 819 1,304 15,995 
aFY 1994 figures are estimates 
Excludes cash transfers to Israel (S3.6 billion) and Turkey ($201 million) and for the South Pacific Tuna 

Treaty (S38 million) 

Strategic Planning 
and Performance 
Measurement 

Since 1991 (earlier in Africa), USAID 
Missions have designed strategic plans that 
identify strategic objectives and intermediate 
outcomes, corresponding indicators and tar-
gets, and key assumptions for their pro­gets 4 a e assum tions fr the po-
grams. Strategic objectives are the most
significant and ambitious results that a unit 

believes can be achieved in the planning 

period (typically 5-8 years) with a defined 
level of resources (staff, program funds, op-
erational expense funds). Performance indi-
cators and targets are identificd for each 
objective and outcome. Targets specify the 
amount of change expected in an indicator in 
a given -ime. Indicators serve the dual pur-

USAID's ENI programs have developed a separate 

pose of measuring progress toward Mission 
objectives and providing information for sen­
ior managers in Washington to report on 
overall Agency performance. 

By monitoring the indicators annually, 
managers can modify activities and tactics 
where necessary to achieve their objectives. 
The indicators and the objectives are col­
lected centrally in the Program Performance 
Information for Strategic Management 
(PRISM) database, which will be available to 
all Agency personnel in Washington in early
1995 and to all staffworidwide later in the year. 

During the past year, Mission plans were 
revised to reflect USAID's new sustainable 
development strategies. To some extent, 
progress in making these adjustments came at 
the expense of the Missions' ability to report 
on performance. Since some objectives pre­
viously established were modified, there was a 

but conceptually compatible system for monitoring and 
measuring results in response to their unique program and management setting. The system is described at the end 
of chapter 7. 
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need to establish new performance indica-
tors. 

As of October 1994, all 41 sustainable 
development Missions-i00 percent-have 
approved strategic plans, up from 75 percent 
in 1992. Figure 1.1 categorizes the principal 
objectives from these countries in accord, as 
much as possible, with the key strategies de-
scribed in Strategiesfor SustainableDevel-
opment. Seventy percent of these Missions 
(compared with 40 percent in 1992) have set 
performance targets for half or more of their 
progress indicators. Results have been re-
ported for 50 percent of the Missions' strate-
gic objectives and 70 percent of their 
intermediate outcomes. 

Information in this report is drawn from 
Mission reports that compare actual perform-
ance results against their targets. It is supple-
mented with material from project and 
program evaluations and other data collected 
during the past year. 

Frameworks for 1994 

To analyze and summarize Mission per-
formance, analysts in the Center for Develop-
ment Information and Evaluation adapted the 
analytical frameworks used in the 1993 re­
port to reflect the new sustainable develop-
ment emphases in the four priority areas. The 
frameworks are hierarchies of causally re-
lated objectives and outcomes. Figure 1.1 
shows the top three levels of the framework. 
The framework begins with the Agency's 
mission at the top and displays th, principal 
objectives in each sustainable development 
sector below. The lower levels of the frame-

works in each sector, not shown in this re­
port, indicate how Mission objectives and 
outcomes contribute to Agency objectives. 
The frameworks are two-dimensional presen­
tations of complex development models. 
They are useful communication tools for dis­
cussing and analyzing the Agency's pro­
grams, but the methodology also has its 
limitations--discussed briefly in box 1.1. 

Table 1.2 shows that 98 percent of sus­
tainable development Missions have objec­
tives in the economic growth area, 71 percent 
in democracy, 90 percent in population and 
health, and 61 percent in environment. The 
table shows the proportions of Missions in 
each development priority for the three re­
gions with sustainable development pro­
grams: sub-Saharan Africa (AFR), Asia and
the Near East (ANE), and Latin America and
the CarEan (AG). 
the Caribbean (LAC).
 

Although almost every Mission has eco­
nomic growth programs, and 9 out of 10 Mis­
sions in every region have population and 
health programs, there are significant differ­
ences in the other priorities. In environment, 
a larger share of ANE Missions have objec­
tives than have the other two regions, espe­
cially AFR. A much higher proportion of 
LAC Missions have democracy objectives 
than have the others. 

Cross-Cutting Issues: 
Women and Participation 

USAID is committed to empowering 
women as a vital part of all development 
assistance. Given that women and girls in 
much of the world are disproportionately 
poor, ill, and exploited, improving the status 

i ~ ~ ~ FPirtii ::ANE l:: l iLACi:: TOiiiii~kloalIiii 

Democracy 

Economic growth 

Populatioi/health 
Environment 

13 (62%) 

20(95%) 

19(90%) 
9 (43 %) 

6(67%) 

9(100%) 

8(89%) 
8(89%) 

10(91%) 

11(100%) 

10(91%) 
8 (73%) 

29(71%) 

40 (98%) 

37 (90%) 
25 (61%) 
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Figure 1.1. Number of Sustainable 
Development Missions with Sustainable Development 
Objectives by Development Priority 41 Missions 

E _ I 
Encouraging broad-based Building democracy 

economic growth - - ----
40 29 

IIIncreased efficiency an 1 Strenfthened rule or law and 1
H competitiveness of markets - respect fcr- human rights_ 

35 22 

Mare productive and 1Increased participation In 
efficient Investment In people 

16 . 

E,~anded access to empioyment, 
capital, & technology for 

_ less advo oged groupJs 

_______23 

- elections & political processes 

17 

Amore active, 
pluralistic cMI society 

12 

More accountable 

governance 

Increased and more diverse 
flow of information to citizens 

5 

I ___ 
Stabilizing world population/ Protecting the environment 

proiecting human health 
37 

Decreased ferfltfty 
(family planning) 

.34 

Improve child health 
and survival 

28 

Improved maternal heatth 
and survival 

24 . 

Prevention of sexualty transmitted1diseases,including HUMU~iS 
14L J 1 

Improved basic education for 
girls and women 

15 

25 

1Reduced threats from 
global climate change 

1 j 

Decreased rate or loss
 
of blodversity
 

13 

Reduced urban and 
Inlustrial pollutlon 

9 

Maintained viabe resource 

base for agricuture, forestry, 
nchIng. and fisheries 
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Box 1.1. Performance Measurement,
 
Evaluation, and Reporting Results
 

During the writing of this report it became apparent that there is considerable uncertainty about 
the role of performance measurement and evaluation in reporting results. 

Performancemeasurement is one of the tools managers use to improve their results. The system 
is built around a clearly defined hierarchy of objectives, which are derived from development theory 
and practical experience. For each objective one or a limited set of indicators are measured regularly 
to ascertain progress being made toward the objective. Performance measurement answers questions 
about whether results are being achieved on schedule. 

Evaluations answer questions about how esults are being achieved and why. They examine a 
program's sustainability and its intended and unintended results. They enable us to describe and 
understand the full impact of our activities and add to development theory. In this way they go far 
beyond performance measurement systems. Measures of performance indicators are useful in evalu­
ations, but they provide only a portion of the information required for impact assessment. 

USAID is increasingly able to determine the progress it is making toward a growing proportion 
of its objectives. The performance information system is providing a firmer foundation for reporting 
results that can be amplified and highlighted with information from strategically designed impact 
assessments and special sector studies. 

Performance data and evaluation results must be used carefully, because there is a tendency to 
treat them as the same thing and draw inappropriate conclusions. Four issues need to be kept in mind 
as we further develop and use the system: 

(1) Measuringthe "right"thing. Ideally, USAID wants to measure changes in the quality of life 
of poor people in developing countries resulting from USAID programs. No direct measure of this 
exists, so the Agency is forced to use one or more proxy measures (for example, change in average 
incomes, numbers ofchildren vaccinated, numbers of borrowers in microenterprise programs) that only 
partially reflect our efforts and their outcomes. Drawing conclusions about impact from proxies should 
be done only with caution. 

(2) What is the USAID contribution?USAID faces a dilemma in choosing objectives. Objectives 
within the Agency's control tend to be relatively narrow, whereas those it wants to achieve are broad 
and susceptible to many other influences besides USAID. The problem is compounded if we use only 
indicators that are still narrower than their associated objectives. For example, the inflation rate is used 
by some Missions as an indicator of policy and regulatory reform. As domestic political factors, central 
bank policy, and other external influences (such as the International Monetary Fund and World Bank) 
are also involved, the link between USAID activities and the desired outcome is tenuous and should be 
interpreted with care. Performances measures should not be used to answer this question. It should be 
addressed in a full evaluation study. 

(3) Results are availablefrom yesterday's, not today's,priorities.USAID Missions make strate­
gic choices, and select performance indicators, on the basis of their assessment of current development 
problems and their ability to maximize their impact on those problems. A strategic plan is forward 
looking. Most of the planned expenditures, and consequently most of the results, still lie in the future. 
During 1994, performance data were available for only two thirds of Mission objectives. The areas for 
which data are available tended to be in areas where the Mission has been working for some time. As 
these may not be current priority concerns, the data do not always meet strategic needs. The problem 
will decline as strategies are implemented and results data related to those strategies become available. 

(4) Aggregatingresults.Because of differing country situations, Missions have somewhat differ­
ent objectives and often have different indicators for similar or closely related objectives. Country 
programs begin and end at different points in time, so that aggregate country performance data reflect 
some periods when USAID did not influence outcomes. This means that individual program results can 
seldom be added together to provide a broader picture of USAID impact. This concern will be lessened 
as Missions revise their objectives to fit more closely with those in the Agency's strategic plan and 
select performance indicators suggested in the Agency results frameworks. 
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of women is an important goal in its own 
right. In addition, women's empowerment is 
fundamental to sustainable development. Re-
search over the past 2 decades has docu-
mented substantial payoffs from investing in 
women by alleviating poverty and promoting 
sustainable development. Education pro­
grams for women and girls have a higher 
return than other social sector investments. 
Educated women have healthier, smaller 
families and better economic opportunities, 
and thex, are more likely to ensure that their 
own daughters receive an education. 

Women's participation is critical in each
of USAID's priorities: 

800 million* Economic growth. Some 
women participate in the labor force 
worldwide, and 70 percent of female 
workers live in developing countries. In-
creasing their productivity and earnings is 
key to sustained economic growth. Small 
and microenterprise financial service as-
sistance has produced impressive results. 

* Democracy and governance. Women's 

limited role and restricted legal rights 
must be improved to ensure broad-based 
participation in democratic civil society.
Activities in areas such as local govern-
ment, women's legal literacy, and 
women's human rights are making prog-
ress toward t-ese ends. 

" 	Population,health, andnutrition.Improv-* 	Poulaionhelth an nuriton.Impov-
ing women's health, reproductive health, 
and access to family planning has far-raing ess o feilty,linfa mtal-reaching effects on fertility, infant mortal-
ity, children's education, and population 

stabilization. USAID has made significantproresstprogress in 	 siiion.eachUa ofheseof these areas,areas, partlcu-icat 

larly when activities have been linked with
female education. 

" 	Environment.In their roles as farmers, en-
trepreneurs, and workers, and through 

S 

their household responsibilities, women 
have an important impact on management 
of the environment. Attention to institu­
tional and market barriers that affect their 
use of resources is critical for sustainable 
development. 

Launching the participation initiative in 
October 1993, Administrator Atwood stated: 

There isnothing more basic to the develop­
ment process than participation.... Participa­
tion describes both the end and the means;both the kind of results we seek, and the way
that we, as providers of development and
humanitarian assistance, must nurture those 
results.5 

The statement includes 10 principles that will 
guide the planning and implementation of our 
development programs. Through a series of 
monthly forums, "lessons learned" regard­
ing participation in a number of aspects of the 
Agency's programs were identified, dis­
cussed, and then published for all agency 
staff. 

Structure of This Report 
Chapters 2 through 5 describe the prog­

ress the Agency is making toward its key
objectives in each of the four development 
priorities: economic growth, democracy, 
population and health, and the environment.Chapter 6 covers humanitarian assistance, 

d Chapter 7 te humanitran Eashsthap­
and hpe 7,the EN! programs. Each chap­
ter describes the strategy USAID is pursuing,Mission objectives defined as of September19 ,reutUSI pogashv 

1994, results USAID programs have
achieved, and the lessons learned from expe­rience. A final chaipter discusses progress the 
Aency A mana ing foress t
Agency has made in managing for results. It 
also outlines the principal challenges the 

Agency faces in managing for results in 
1995. 

'Statement of Principles on Participatory Development," November 1993. 



5. Protecting the Environment
 
ENVIRONNENTAL PROBLEMS increas­

ingly threaten the long-term growth 
and stability of developing countries and im­
peril the economic and political interests of the 
United States and the world at large. Both in-
dustrial and developing nations contribute to 
this threat. 

Human activities are disrupting the 
Earth's global life-support systems. Explo-
sive and poorly managed urbanization has 
contributed significantly to air and water pol-
lution and the accumulation of garbage and 
toxic wastes worldwide. Atmospheric con-
centrations of greenhouse gases continue to 
rise, with the potential consequence of cata-
strophic global climate changes. Loss of 
plant and animal species and their habitats 
depletes the natural world for future genera-
tions and eliminates raw materials for ad-
vances in medicine, agriculture, and other 
fields. The well-being of the United States is 
directly threatened by worldwide environ-
mental degradation. As the magnitude of this 
problem has become apparent, USAID is ex­
panding the scope of its environmental pro-
grams. As the Agency strengthens its 
monitoring and evaluation efforts, it is learn-
ing to use its limited resources more effec-
tively. 

Strategic Goals 

To address these problems, USAID pur­
sues two strategic goals: 
e Reducing long-term threats to the global 

environment, particularly from the loss of 
biodiversity and from the possibility of 
rapid climate change 

* 	Promoting sustainable economic growth 
-locally, regionally, and nationally by ad­
dressing environmental and economic 
practices that impede development 

Globally, USAID emphasizes work that 
addresses the causes of atmospheric green­
house gas buildup and the reduction of the 
planet's genetic, species, and ecosystem di­
versity. Locally, the Agency stresses improv­
ing hufnan health and economic well-being 
b huran heth radaeconomic w e­
by curtailing the degradation of forest re­
and soil resulting from industrial, agricul­

and oresul acmintr 
tural, and household activity. 

Operational Approaches 
USAID pursues an integrated approach 

to environmental issues as outlined in 
Agenda 21 of the 1992 United Nations Con­
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ference on Environment and Development 
guidelines for economically sustainable de-
velopment. The Agency recognizes that the 
underlying causes ofenvironmental degrada-
tion are often the pressures of poverty and 
rapid population growth. Consequently, 
USAID programs in every sphere ofdevelop-
ment-environment, economic growth, 
population and health, democracy-need to 
be designed with conscious regard forimpact on the natural environment and theirtheir 
potential for improving environmental stew-
potial. famong 
ardship. 


USAID has learned that solutions begin 
at the local level, even for environmental 
problems with global implications. The 
Agency supports environmental initiatives 
by empowering local governments, commu-
nities, and nongovernmental organizations 
(NGOs) to articulate local concerns and to 
initiate actions that reverse or prevent degra­
dation. The Agency promotes the direct in­
volvement of individuals, households, and 
communities in decisions that affect their en-vironment, locally and more broadly. 

To sustain the environmental impact of 
its work, USAID encourages recipient coun-
tries to develop effective institutional and 
policy capacity. This facilitates the flow of 
information, encourages consultations in-
country, and supports economically efficient 
and environmentally sound policies. It also 
promotes the development, transfer, and 
adoption of technologies and practices that 
enhance environmentally sound economic 
growth. 

USAID's Environmental
Budget 


USAID investments in the environment 
have been maintained at a level exceeding 
$500 million during the past three years. The 
emphasis has been on forestry, agroforestry, 
sustainable agriculture, and water re-
sources--especially wastewater treatment. 
This emphasis has been augmented by activi-
ties to reduce urban and industrial pollution, 
improve coastal resource management, and 
promote biodiversity conservation. For ex-
ample, USAID will have spent more than $66 

million-or just over 10 percent of FY 1994 
environmental funds-in a wide range of bio­
diversity conservation activities, including 
park and protected-area conservation and the 
sustainable economic use of biological re­
sources.
 

USAID's environmental portfolio ac­
counted for 11 percent of total FY 1994
 

un ter 1 vpe ent fstota FY19 
Agency bilateral development assistance (seefigure 5.1), or roughi)y S660 million. This 
was distributed in apprcximately equal thirds 

Asia and the Near East (with Egypt as 
primary recipient), Europe and the new inde­
pendent states of the former Soviet Union, 
and all other countries (see figure 5.2). 

Strategies and 
Performance Results 

To facilitate discussion of USAID's en­
vironmental results, the remainder of thischapter follows an analytic framework (see
figure 5.3) composed of six sectors, with 
global climate change at one end and natural 
resource base management at the other. This 
framework differs slightly from the one used 
in the core report. That report uses more 
broadly defined environmental sectors to 
show results more comprehensively and fo­
cuses less on strategies and objectives. Be­
cause USAID activities in the energy and 
water sectors either are more recent or are 
strongly related to other environmental pro­
grams, they are reported in the core document 
under "other environmental objectives." 
This chapter highlights the range of environ­
mental activities USAID has undertaken as 
well as those it is committed to pursuing, 
often as an outgrowth of previous activities. 

Data to support the descriptive analysis 
come from the Agency's Program Perform­
ance Information for Strategic Management 
(PRISM) database. It provides performance 
information on 41 sustainable development 
countries. Of those countries, 25, or nearly 
two thirds, have one or more strategic envi­
ronmental objectives. USAID Missions 
adopting these objectives are spread widely 
across the three geographical areas, as de­
picted in table 5.1. 
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Figure 5.1. Proportion of FY 1994 Budget Allocated 
to Protect the Environment 

(as a percentage of total USAID bilateral development assistance) 

environment 
11% 

other 
development assistance 

89% 

Figure 5.2. USAID Environment Budget by Bureau, FY 1994 
(budget = $660 million) 

Asia/Near East (Egypt 29%) 
40% 

Africa
 
9%
 

~other
 
global 1% 
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Latin America/ 
Caribbean 

6% Europe/NIS 
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Source: Bureau for Management 
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Figure 5.3. Agency Objectives Inthe Environment 

Te1cutiint the Environment 
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The I I countries in the Latin America 
and Caribbean region have recently added 

objectives dealing with urban and water is-
sues to their more traditional biodiversity and 
natural resource management activities. Nine 
African Missions, while maintaining a focus 
on natural resource management, have added 
biodiversity protection goals to their portfo-
lios. In the Near East, traditional concerns for 
energy and water quality and availability are 
prominent. The environmental strategies of 
man) Asian countries are now targeted at 
pollution prevention and resource base con-
cerns associated with rapid industrialization, 
The Agency is increasingly investing its re-
sources in emerging and complex environ-
mental issues, as evidenced by the 
geographic balance and the broader range of 
environmental activities undertaken. 

Table 5.2 shows the number of objec-
tives by environmental sector. The highest 
number of strategies is in traditional natural 
resource base management (41 percent), with 
biodiversity close behind (30 percent). There 
are fewer Mission-based strategies in such 
areas as global climate change (2 percent) 
and energy (2 percent). This reflects, in part, 
the fact that these environmental problems 
are newer-compared with natural resource 
base management-and that the Agency's 

o g~t.frsNentraei Mowoecl oe feldce 
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understanding of which kinds of develop­
mental strategies work best in the field is 

limited (but growing). Also, many of 
USAID's efforts in global climate change 
and energy are being implemented and moni­
tored at a regional or Washington-based 
level. 

USAID Missions are "mixing and 
matching" different strategies to achieve 
more long-term and broad-based environ­
mental results. This reflects the cross-sec­
toral complexity of environmental threats as 
well as the Agency's emphasis on sustain­
ability. In Africa, where environmental deg­
radation of the natural resource base has been 
acute-with more direct threats to human 
livelihood--many countries have narrowed 
their targets. For example, eight Missions 
have single strategic objectives addressing a 

single critical environmental problem. Mada­
gascar has an additional objective of protect­
ing biodiversity. In Latin America and the 
Caribbean, only one Mission has a single en­
vironmental objective. Four have two objec­
tives tying resource management with 
biodiversity conservation, and three Mis­
sions combine resource management and 
habitat protection with urban and industrial 
concerns. In Asia and the Near East, four 
countries have single environmental objec­

62 



projected to account for 70 percent of green­
house gas emissions by the year 2025. 

USAID supports efforts to reduce envi­
ronmental threats from climate change. The 
Agency has identified nine key countries for 
potential investment of resources to reduce 

Total emissions from industrial development andAFR ANE LAC 
.n=21) (n-9) 	 energy production. They are Brazil, India, 

Indonesia, Kazakhstan, Mexico, the Philip­
pines, Poland, Russia, and Ukraine. USAID 

Missions with 9 8 8 25 is identifying countries that are major con­
environmental (43%) (89%) (73%) (61%) tributors to forest and agricultural sources 
objectives 	 and sinks of grecnhouse gases. The Agency 

seeks to maintain and increase forest cover in 
these countries, since forests remove signifi­

tives either in resource management or urban cant amounts of atmospheric carbon dioxide,and industrial issues. The remaining four a major greenhouse gas. The list tentativelycombine urban and industrial management includes Bolivia, Brazil, the Central Africani rura an in management region, Central America, Ecuador, India, In­with rural resource management. 	 donesia, Mexico, Papua New Guinea, Peru, 
All of USAID's environmental activi- the Philippines, Thailand, and Russia. 

ties are closely coordinated with the individ- The impact of USAID investments in 
ual strategies of the Agency's sustainable global climate change activities is not yet 
development countries. Some Agency activi- well documented. Global climate change in­
ties build on Mission efforts and go well be- itiatives are relatively new to the Agency and 
yond them. Still other USAID environmental are concentrated in countries where USAID 
activities are implemented and monitored in has had no previous activity or only limited 
key countries--such as Mexico and Brazil- field experience. Most of these countries are 
where the Agency does not maintain a tradi- just being incorporated into the Agency per­
tional field Mission, or at the regional office formance monitoring system, and their pro­
or USAID Washington. grams have not yet yielded measurable 

Global ClimateChange 

The possibility of rapid climate change 
induced by increasing concentrations of
 
greenhouse gases presents a serious potential
 
long-term threat to the global environment. If
 
current trends continue, some scientists esti- rgram Objectves
 
mate, the global mean temperature could rise
 
by 1.5 to 4.5 degrees Celsius by the end of the Global climate change 1(2%)
 
next century. Such an increase could be ac­
companied by an average global sea-level Biodiversity 13 (30%)
 
rise of 20 to 70 centimeters, a significant
 
increase in the frequency and severity of ex- Urban/industrial 8 (i8%)
 
treme weather events, and changes in the tim- Energy 1 (2%)
 
ing and distribution of precipitation.
 
Countries with a high reliance on agriculture Water 3 (7%)
 
and forest production and countries depend­
ent on low-lying coastal areas would likely Natural resource ba¢
 
be the most adversely affected by major Total 44(100%)
 
changes in climate. Developing countries are
 



results. Nevertheless, Brazil, Mexico, and In-
dia stand out as being the furthest along in 
building strong programs to reduce green-
house-gas emissions and to reduce deforesta-
tion. 

India, for example, 	is aggressively 1ev-
ismulila eravlyb ­eraging investments 	 banks 

and the private sector, training government
and public sector officials, and promoting 
improvements in energy efficiency through 

Ininvfem e by multilateral 

environmental technology cooperation. 
envion$0mentalinEnlgy Managpert
USAID's $20 million Energy Management 

Consultation and Training project has lever-
aged more than $1.2 billion in World Bank 
and Asian Development Bank funding for
development of power projects and improve-

deveopmntf poer rojcts nd mprve-
ments in energy efficiency. Through the 
Global Environment Facility, USAID is sup-porting the Greenhouse Gas Pollution Pre-
ventin phero Itse.willodi lupan 4 t ­
vention project. It will directly supplant 40 to 
60 megawatts of fossil energy systems with 
high-efficiency and renewable alternatives. 
Corresponding reductions of greenhouse-gas 
emissions are estimated to be 170,000 to 
260,000 tons of carbon dioxide per year. The 
Agency is also supporting research on feed 
formulations in India that could reduce live-
stock methane emi'sions by 75 percent. 

In Brazil, USAID began working in the 
forestry sector because the conversion of for-
ests to other land uses releases the largest 
amount of carbon dioxide in Latin America. 
The Agency is now supporting the country's
climate-change efforts in forestry with an en-ergy efficiency initiative. USAID has trained 

a corps of Brazilian men and women to con-
duct an ongoing series of environmental as-
sessment courses, largely for employees of 
the fledgling state environmental agencies of 
Amazonia. Trainees were recently involved 
in the first set of public hearings in the Bra-
zilian Amazon convened to review the envi-
ronmental implications of a poorly planned 
industrial development project. Six Ama-
zonian NGOs have also been trained to im-
prove their capacity to collect gender-related 
information and to increase participation of 
women in the design, implementation, and 
evaluation of sustainable projects. Increased 
public participation in the decision-making 
process is an important first step toward an 
effective Amazonian forestry policy, 

USAID's program in Mexico initially 
concentrated on forestry and management of 
protected areas. It now includes a growing 
energy conservation and efficiency compo­
nent. This program is implemented princi­
pally in collaboration with Mexican state and 
federal government organizations. To date,
USAID has promoted development of envi­
ronmentally sound microenterprises and non­
traditional export 	 crops for buffer zones 

sxprtcres Th bufferaon 	 areas. These bufferaround six protected 
zones have created alternative sources of in­
coefrtelalpuainhrbyed­
come for the local population, thereby reduc­
ing the risk of destructive incursions into 
protected areas. USAID has developed ongo­
ing projects in energy training, demand-side
management, integrated resource planning, 
energy efficienc, n ewable energy tech­
nerg ienc rena bl energy teh­nologies, and biomass cogeneration. It has 

also encouraged privatization of energy serv­
ices. These efforts will strengthen market­
driven technology cooperation between the 
United States and Mexico. 

Biodiversity 
Economic and population pressures are 

increasing the destruction of habitats and 
leading to major species extinction. From 

1980 through 1990 tropical forests shrank at 
an average rate of 15.4 million hectares (0.8 
percent) a year. At this ;ate, 5 to 10 percent 
of tropical forest plant and animal species 
may face extinction within the next 30 years. 
Marine and other aquatic ecosystems are fac­
ing a similar plight. Sixty to 70 percent of the
coral reefs in Southeast Asia are in poor con­
dition because of deforestation, coral mining, 

d fishing wi 
an th dynamite. 

People throughout the developing world 
rely on a great variety of biological resources 
for food, fuel, housing materials, and eco­
nomic security. Loss of plant and animal spe­
cies impairs the proper functioning of 
ecosystems, reduces the genetic stock for ag­
ricultural development, and limits our ability 
to respond to new diseases. Medicines de­
rived from local flora and fauna form the 
basis of primary health care for 80 percent of 
people in developing countries. Globally, the 
annual market value of medicinal drugs con­
taining active ingredients derived from plants 
is $40 billion. 

A,2 
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USAID is undertaking activities at both 
the national and global levels to reduce bio-
diversity loss. In FY 1994, the Agency was 
working on more than 90 projects with biodi-
versity components in 40 countries. Globally, 
the Agency is targeting countries with the 
highest levels of biological diversity for de-
velopment of innovative conservation initia-
tives. Public-private ventures are being 
designed to support USAID's traditional em-
phasis on protected-area creation and man­agmn.In other USAID-assisted conris 
agement. Iote SI-siedcountries, 
including Bolivia,maic, ndTnzaia,Ecuador, Indonesia,te Ja-gana, Aenc is 

maica, Tanzania, and Uganda, the Agency is 
improving management of protected areas, 
promoting effective regulation of land use in 
areas not formally protected, and increasing 
economic benefits from local biodiversity 
conservation. 

Efforts to manage natural habitats for 
conservation and sustainable use of biologi-
cal resources are being undertaken by 13 
USAID-assisted sustainable development 
countries. Seven are in Latin America and the 
Caribbean, where new programs in ecotour-
ism, bioprospecting (the exploration of biodi-
versity for commercially valuable genetic 
and biochemical resources), and marketing 
of nontimber forest products are gaining mo­
mentum. Three are in Africa, where ecotour-
ism is also generating interest. Three are in 
the Asia and Near East region, where eco- 
tourism and the use and marketing of nontim-
ber products is a high priority. Many 
strategies in this sector have their origins in 
natural resource management and have taken 
on biodiversity components in response to 
community needs for economic opportuni-
ties. 

USAID biodiversity programs also em-
phasize the long-term sustainability of pro-
tected areas. Through its participation in the 
Parks in Peril Program for Latin America, for 
example, USAID has contributed to the im-
proved management of 27 protected areas 
covering more that 5.6 million hectares of 
terrestrial and marine habitats in 12 coun-
tries. The project has encouraged both gov-
emiment organizations and NGOs to employ 
community residents to build and maintain 
park facilities. It has also trained men and 
women rangers to patrol and enforce park 

regulations. As of mid-1994, nearly 300 park 
rangers had been trained; they are now work­
ing to protect park areas. As a result of these 
activities, illegal deforestation, hunting, and 
fishing have declined at many sites. A recent 
evaluation shows that greater stress on social 
issues, including the role of women in con­
servation activities, would generate addi­
tional community benefits. 

Noel Kempff Mercado National Park in 
Bolivia is a good example of the effect of 
USAID's involvement. Since the program
USan ininvolmelumber extractionh de­began 1990, tin has de­
creased markedly. A monitoring system is 
being implemented to measure habitat 
chng imp l utuato i e s ab un­

dance, distribution, and status. The poaching 
of endangered river turtles and their eggs has 
decreased-and river turtle sightings have in­

creased. The park has benefited from a two­
thirds drop in the confiscation of arms and 
illegal products and a simultaneous increase 
in the use of the protected areas for environ­
mentally compatible activities such as tour­
ism and recreation. A 400 percent increase in 
tourist visits to the park from 1992 through 
1994 has created a new source of income for 
the local population. 

Since the mid-1980s, USAID has obli­
gated nearly $100 million for biodiversity 
programs to help the island nation of Mada­
gascar reduce unsustainable forest loss. That 
loss is estimated at 200,000 hectares a year. 
Integrated conservation and development 
projects were implemented to conserve bio­
diversity in six new protected areas. Techni­
cal assistance was also provided to the public 
institution responsible for managing the na­
tional protected area system. To date, protec­
tive-area development grants totaling more 
than $17 million have been awarded to inter­
national, U.S., and local operators for five of 
the six targeted protected areas. In addition, a 
system of dividing park entrance fees equally 
between local people and government institu­
tions has led communities-which now see 
concrete economic benefits--toward greater 
acceptance of protected areas. 

Experience shows that distributing 
benefits from the conservation of biodiver­
sity locally encourages local resource protec­



tion. Most programs in the sustainable use of 
biological resources are still young, but pre-
liminary results are promising. For example, 
a pilot USAID project that has yielded con-
crete results after only a few years is the 
Solomon Islands ecotourism and ngali nut oil 
processing activity. The latter is designed to 
meet the needs of local landowners who were 
anxious to develop alternatives to logging for 
employment. Ngali nuts are collected from 
trees found in the primary and secondary for-
est. They are processed to extract an oil that 
is being sold to a U.S. cosmetics company. In 
1994 the community sold its first 200 liters of 
oil and earned an operating profit of $800 
from the transaci ion. 

Decreasing the rate of loss of biodiver-
sity also requires policy reform. Recent 
USAID-supported policy efforts have re-
suited in an assessment of conservation needs 
in Papua New Guinea. The efforts have also 
led to a biodiversity strategic plan for Bul-
garia. Policy reform in fields such as land 
tenure, revenue sharing, and administrative 
jurisdiction over protected areas are strength-
ening protected-areas management in several 
regions. A new emphasis on innovative fi-
nancing mechanisms will also likely benefit 
the environment. This includes support for 
biodiversity prospecting ventures that link 
pharmaceutical companies seekiitg new 
products with local communities charged 
with maintaining protected areas. It also in-
cludes debt-for-nature swaps. In these ar-
rangements, loans are forgiven, with debt 
converted into local funds for environmental 
protection. New foundations are being estab-
lished with mandates to protect and preserve 
the environment. 

In the Philippines, for example, debt-
for-nature swaps have resulted in one of thefrareswap have reultevioneofe-
largest U SAID-funded environmental en­
dowments in the world. The interest earned 
on the $25 million Foundation for the Philip-
pine Environment endowment fund has pro-
vided more than 100 grants to grass-roots 
NGOs throughout the country, thus strength-
ening local capacity for environmental stew-
ardship. Resulting NGO activities include 
publication of an influential book on corrup-
tion in the logging industry, establishment 
and management of marine reserves, and 

funding of recurrent costs associated with 
protected-area management. The endowment 
will enable this new independent foundation 
to contribute to the conservation activities of 
local communities for the foreseeable future. 

In 1992 the Enterprise for the Americas 
Initiative was created to help the people of 
Latin America and the Caribbean through 
market-oriented reforms and economic 
growth. The initiative uses debt reduction, 
investment reforms, and community-based 
environmental conservation. USAID over­
sees the environmental component and has 
facilitated debt conversion in Argentina, Bo­
livia, Chile, Colombia, El Salvador, Jamaica, 
and Uruguay. These debt conversions have 

made more that $150 million in local funds 
available to support environmental activities 
and help establish environmental founda­
tions. 

UrbanlIndustrial 

Forty-five percent of the global popula­
ton now lives in urban areas. The benefits of 
job creation, raised incomes, and increased 
productivity associated with urbanization 
and industrial development are increasingly 
offset by the high social costs of urban popu­
lation growth and environmental pollution in 
developing countries. 

Eight sustainable development countries 
have activities that promote environmentally 
sound urban and industrial development. 
This represents a significant increase from a 
year ago. USAID activities that have shown 
promise in the rapidly industrializing coun­
tries of Asia and the Near East are now being 
undertaken in Latin America, where urban 
population is growing at 3 percent a year. A 
number of environmental activities that havehealth and economic benefits are often 

grouped under the urban/industrial heading. 
These include energy and conservation, pol­
lution prevention from public and private 
sources, and provision of water and waste 
management services to underserved areas. 

Urban projects and programs supported 
by USAID in 1994 were funded principally 
through housing guaranty programs and par­
allel grants. USAID increasingly uses hous­
ing guaranty funds to encourage institutional 

66 



and legislative reforms in developing coun-
tries. Such reforms help supply shelter ind 
related services most needed by low-income 
families. Services include water and sewer-
age lines and solid-waste collection and dis- 
posal syst,.ms. When in place, the services 
directly improve human health and work pro-
ductivity. These guaranty loans are not 
authorized unless policies that hinder provi-
sion of basic urban services to low-income 
families are changed. 

In Quito, Ecuador, for example, USAID 
used housing guaranty funds to encourage 
legislative reform of the municipal water 
authority. A parallel grant was made to pro-
vide technical assistance. As a result, the 
water authority installed a new accounting 
and information management system that im-
proved budgetary decisions, tariff structures, 
water-leak detection, and plans for service 
extensions. These improvements lowered op-
erating costs by 25 percent. Additionally, 
USAID-funded technical assistance showed 
that the water authority's construction codes 
were overengineered, resulting in prohibi-
tively high new service costs for low-income 
neighborhoods. After the codes were revised,the cost of new service became affordable for 

many of Quito's poorer families, 

In the 3 years since receiving USAID 
assistance, the municipal water authority has 
constructed 35,000 new household water 
connections and upgraded 60 percent of ex-
isting services to Quito's marginal neighbor-
hoods. These actions have benefited 180,000 
people. The water authority, now on a solid 
financial footing, has obtained loans from 
lending institutions and private sector inves-
tors for future expansions and is extending 
service to the remaining 10 percent of 
Quito's population who lack piped potable-
water service. 

The Agency is also involved in increas-
ing the amount of wastewater treated annu-
ally in Egypt, Honduras, India, Indonesia, 
Jamaica, Jordan, and Thailand. In Cairo and
Alexandria, for example, construction of mu-

nicipal wastewater treatment plants funded 
by USAID is near completion. In 1994 the 
by'enU ofID istnewatrcorpetion. In 19efatannery 
percent of wastewater treated by these facili- 
ties increased to 75 percent from 40 percent, 

The plants reduce the amount of pollutants 
entering the Nile River and its tributaries­
the sole sources of water for most Egyp­
tians-by 81,000 tons annually. 

The Agency's emphasis on industrial 
pollution prevention and control is being ex­
panded in all regions to include urban plan­
ning and waste management strategies. 
USAID is involving the private sector and 
NGOs to stimulate local initiatives and in­
crease environmental services, while provid­

ing a market for U.S. clean technologies. 
USAID's activities emphasize training, pri­
vatization where appropriate, industrial pol­
icy and regulatory reform, and the transfer of 
pollution prevention equipment. Preliminary 
results from the Agency's new emphasis on 
pollution prevention look promising. 

For example, after a pollution preven­
tion assessment,a lead-battery plant in Tuni­
s asessent, a l te pnt in ni­
sia invested $10,000 of its own funds in new 
equipment and changed its operating and 
maintenance procedures. As a result, the 
plant has lowered its operating costs by 
$500,000 ayear and reduced its lead-dust and 
lead-contaminated-water emissions by 60percent. USAID will cease to operate in 
Tunisia later this year, but the pollutionprevention activities will be continued by 

Agency-trained engineers. USAID is ex­
panding its pollution prevention activities in 
several key sustainable development coun­
tries including Chile, Ecuador, Egypt, India, 
Indonesia, and Morocco. The Agency antici­
pates positive results. 

Other efforts to cut pollution have been 
similarly successful. At a Chilean tannery, 
for example, USAID provided technical as­
sistance and introduced technologies that 
have reduced waste in streams and decreased 
health risks associated with the tanning proc­
ess. By adding alkali to chrome-laden waste­
water and reusing the solution, the facility
has saved on raw-material costs and reduced 
the chrome concentration in the waste stream 
from I gram per liter to 0.3 grams per liter. 
More efficient process-control methods have
allowed the tannery to reduce sulfates and 

volatile organic fumes by 50 percent. The 
voaiergncfmsb50pcntTh

has cut water consumption in half by 
using process water in batches rather than 
letting the water run continuously. 

A94r 

http:syst,.ms


Energy 
Energy needs in the developing world 

are growing seven times faster than in the 
industrial world. However, energy shortages 
are still common in more than 50 percent of 
USAID-assisted countries. That has retarded 
growth by as much as $1 los, in the gross 
national product for every 1kilowatt not pro-
duced. Energy production and use are often 
major causes of the global accumulation of 
greenhouse gases and of local air pollution 
and regional acid rain problems. Thus 
USAID seeks to provide environmentally 
sound energy for social and economic devel-
opment by promoting policy reform, energy 
efficiency, renewable energy sources, and 
cleaner forms of nonrenewable energy such 
as natural gas. The Agency also stresses im-
proving efficiency in energy production 
thtough training and privatization. 

USAID investments in environmentally 
sound energy production and energy conser-
vation have positive outcomes in several ar-
eas. Cogeneration (use of waste heat to 
generate electricity) and increased use of re-
newable energy expand economic opportuni-
ties and improve the quality of life for urban 
and rural populations. Adoption of energy 
efficiency and conservation techniques al-
lows countries to better manage their energy 
resources and reduces the environmental im-
pact of producing each kilowatt-hour of elec-
tricity for development. In countries with 
growing industrial sectors, energy-related in-
vestments are increasingly coupled with ef-
forts to improve urban and industrial policy, 
Policy changes are designed to improve the 
economic environment for technology adop-
tion, private investment, and realistic cost 
recovery for power sectors. 

Egypt, for example, reports major in-
vestments to increase the availability and 
production efficiency of energy. Another 
area where USAID has an energy thrust is the 
countries of Central and Eastern Europe and 
the former Soviet Union. There the Agency is 
supporting global climate change objectives, 
In many other countries, energy efficiency 
has been part of technology adoption activi-
ties under a broader industrial development 
program or as components of economic 
growth objectives, 

USAID's efforts in the energy sector 
help create markets for U.S. products and 
technologies. Over the past decade, the 
Agency has expended approximately $15 
million in targeted technical assi. ,ance to 
bring about a transformation of developing 
countries' energy sectors. That has opened up 
a private power market valued at more than 
$50 billion. Private power generation alone is 
expected to reduce pollution emissions per 
unit of energy service by at least 20 percent. 

Since 1990 USAID has trained energy 
professionals from 91 developing countries. 
Graduates have played crucial roles in pro­
moting the adoption of environmentally 
sound energy and conservation technologies 
by their countries. For example, Ugandan 
alumni of the training program helped liber­
alize Uganda's oil-pricing policies. Nigerian 
graduates facilitated the transition of that 
country's energy sector to greater commer­
cialization and privatization. In numerous 
cases, USAID-trained engineers have formed 
private consulting and engineering design 
firms in their own countries The firms use the 
principles of energy conservation and envi­
ronmentally sound technologies in construc­
tion and industrial design work. 

The Agency has also emphasized renew­
able energy use worldwide. USAID's 
Biomass Energy Systems and Technology 
project has assisted sugar mill cogeneration 
projects at 31 mills in 10 countries, resulting 
in a combined installed capacity of 239 
megawatts. Carbon dioxide emissions pre­
vented by these, interventions are estimated to 
be between 1,300 and 2,750 tons annually. 

One of those facilities is El Viejo sugar 
mill in.Costa Rica. Agency-provided techni­
cal assistance to the mill helped catalyze 

Central America's first private sector sale of 
power generated from sugar cane residue. 
(The residue was previously wasted.) El 
Viejo sells 11 megawatts of power to the 
country's national utility. Approximately 
$100,000 in USAID technical assista.nce 
helped leverage a $2.5 million investment by 
the mill. Additionally, USAID cosponsored a 
feasibility analysis -.n Costa Rica for the de­
velopment of a 20-megawatt wind power 
plant. With a $120,000 investment USAID 
leveraged a $3 million grant from the Global 
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Environment Facility and a $24 million loan 
from the Inter-American Development Bank. 
As a result, Costa Rica will have additional 
energy for development and will create less 
pollution producing it. 

Use of renewable energy is also a major 
thrust in Egypt. There LISAID is rehabilitat-
ing the Aswan High Dam Power Station, the 
largest source of electric-energy generation 
in Egypt. Its annual production of nearly 8 
billion kilowatt-hours equals the electric en-
ergy produced by the combustion of 2 million 
tons of oil. USAID's program has directly 
helped Egypt make full use of the Nile River 
flow to produce energy using a clean, renew-
able energy source. The program has also 
helped Egypt design the best replacement hy-
droturbines. The), increase by 5 percent the 
efficiency of the conversion of hydraulic to 
electric energy. 

By replacing the turbines at Aswan, 

Egypt can postpone the necessity of building 
a comparable oil-fired power plant. Such a 
plant would generate 7.7 million tons ofcarb-
on dioxide, 118,000 tons of sulfur dioxide, 
2,000 tons of nitrous oxides, and nearly 7,000 

tons of particulates annually. Installation of 
more than 50 combustion analyzers has al-
lowed industries to adjust their combustion 
efficiencies and save 7 percent on their en-
ergy use and cut emissions of carbon dioxide, 

sulfur dioxide, and nitrous oxides by 800, 
5,000, and 600 tons, respectively, 

USAID also supports energy conserva-
tion programs in India, Mexico, Morocco, 
and Pakistan. In these and other rapidly in-
dustrializing developing countries, energy 
waste frequently threatens sustainable eco-
nomic growth. In Pakistan, for example, the 
growth of energy use since 1968 has out-
stripped gross domestic product growth by 2 
percent annually. That places Pakistan on a 
clearly unsustainable path of economic de-
velopment. Pakistan's coal, petroleum, and 
natural gas reserves, and its remaining poten-
tial capacity for hydroelectric power genera- 
tion, are limited. Currently the country 
depends on world markets to supply about 
one third of its energy needs. 

Fortunately, Pakistan has significant po-
tential for energy conservation. A compre-
hensive national energy conservation effort 

could increase available energy supplies by 
15 to 25 percent. With support from the Gov­
ernment of Pakistan, USAID implemented an 
energy conservation program that led to a 4 
percent drop in energy losses and $37.6 mil­
lion in savings. 

Since 1990, USAID-trained engineers 
have conducted energy audits for 387 Paki­
stani companies that achieved an estimated 
average energy efficiency improvement of 
6.3 percent for these firms. This led to an 
average 50 percent reduction in hydrocarbon 
and carbon dioxide emissions by the partici­
pating firms. Automobile and boiler tune-ups 
conducted during 1992-93 resulted in reduc­
tions of 14.7 million tons of carbon dioxide. 
USAID will cease to operate in Pakistan later 
this year, but the Agency leaves behind a 
well-trained cadre of public and private sec­
tor engineers who will carry on these conser­
vation efforts. Lessons learned fromUAI'enrycsrvtoexricen 
USAID's energy conservation experience in 
Pakistan are being used to design the 
Agency's newer programs in the sustainable 
development countries of Morocco, Egypt, 
and India. 

Water Resources 
Twenty-six countries, mostly in Africa 

and the Middle East, are considered to be 
water-carce. That is, lack of water impedes 

food production, economic development, and 
environmental protection. More than a bil­

lion people in developing countries (855 mil­
lion rural and 170 million urban residents) 
lack access to clean water for drinking, cook­
ing, and washing. Diseases related to inade­
quate water supply and sanitation measures 
account for nearly 15 percent of all deaths 
and nearly two thirds of illnesses in develop­
ing countries. In 1991 more than 3 million 
children worldwide died as a direct result of 
waterborne diseases stemming from unsani­
tary drinking and bathing water. Pollution in 
coastal environments and overfishing of ma­
rine stocks are contributing to a decline in 
fish catches, the sole source ofprotein for one 
fifth of the world's population. 

USAID is addressing the destruction and 

unsustainable use of the world's freshwater 
and coastal resources through a variety of 
related activities. Three Missions have ex­



plicit objectives to protect the quantity and 
quality of water resources for human activi-
ties. But this is really an underestimation of 
Agency efforts in this area, because ,activities 
to support water resources are likely to be 
reported under different sectors, such as 
urban-industrial or natural resource base 
management. 

For example, wastewater treatment in 
large cities may fall under a Mission's urban 
objective. Water conservation for agricul-
tural support may be under a Mission's ob-
jectives to manage the natural resource base. 
Also, watershed protection may be consid-
ered part of habitat protection activities for 
biodiversity rather than part of water re-
sources. Regardless, USAID is making 
steady progress to improve distribution and 
to reduce waste of the urban water supply. 
Major efforts are under way in Jordan and 
Egypt. As part of the centrally funded 
Coastal Resources Management project, 
Ecuador, Sri Lanka, and Thailand have pilot 
projects to protect coastal resources. In sup-
port of its environmental and health objec-
tives, USAID has invested heavily in urban 
and rural water supply and sanitation activi-
ties in a number of developing countries. 

USAID initiatives to combat the degra-
dation of coastal resources emphasize a coor-
dinated management approach directed 
toward breaking down institutional barriers, 
Pilot programs in Ecuador, Sri Lanka, and 
Thailand, for example, are introducing policy 
reforms designed to cut bureaucratic obsta-
cles and infighting over jurisdictional and 
administrative responsibilities. As a result of 
USAID's policy-reform assistance, each of 
these countries has now created a single inter-
agency coastal zone authority to further objec­tives in sustainable resource management. 

In Thailand the Agency promoted a 
model national coral reef strategy that 
mapped out a comprehensive plan for local 
and national partnership. In 1992 the Thai 
government took over elements of the pilot 
project and has extended it to mangrove wet-
lands and additional coastal zones. This pro-
gram allows for such progressive and 
sustainable coastal uses as mariculture (the 
cultivation of marine organisms) and eco-
tourism. Assistance from USAID in Sri 

Lanka has resulted in a new integrated na­
tional planning process. It seeks to control 
coastal erosion through adopting shoreline 
development regulations and requiring envi­
ronmental impact assessments for all activi­
ties that physically alter the coastal area. 

USAID seeks to build constituencies for 
integrated coastal resources management 
among local-level resource users and govern­
ment authorities. It also works to increase the 
technical and managerial capabilities of in­
digenous personnel through training and pub­
lications. In Ecuador, for example, 194 user 
groups (made up ofartisanal fishermen, mol­
lusk collectors, shrimp farmers, and tourism 
and residential developers) are now working 
directly with government agencies in five 
special management areas to establish sus­
tainable coastal zone policies. 

The Irrigation Support Program for Asia 
and the Near East conducted a study in 1992 
of water development and use in four me­
dium-size cities and surrounding agricultural 
areas in Egypt, Morocco, Pakistan, and Thai­
land. The study assessed whether water de­
velopment and use supported long-term 
adequacy and quality of water resources. The 
results showed that USAID-supported and 
other donor efforts to irrigate agriculture, 
promote urban and industrial development, 
and increase hydropower had been mostly 
realized. The study also found problems that 
in some instances had not been addressed by 
any of the donors. It noted, for example, a 
failure to include sufficient drainage facili­
ties in irrigation systems, ineffective treat­
ment of all industrial waste, and insufficient 
capacity of systems to dispose of sewage and 
control waterborne diseases. 

The study concluded that better plan­
ning and more coordinated policy actions are 

needed to maintain water quality and quan­
tity for human uses. Improved management 
of public water systems and increased indus­
trial and public conservation measures are 
needed. The Agency took measures to help 
minimize the unintended effects. In Egypt, 
for example, USAID has strengthened man­
agement and operating efficiency in the mu­
nicipal water authority. As a result, Egypt has 
been able to supply 740,000 people with 
more reliable and safer water service. 
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For 14 years the Agency's Water and 
Sanitation for Health project has worked with 
other U.S. agencies, with host governments, 
and with NGOs to design, implement, and 
evaluate water and sanitation projects. The 
project has fielded more than 800 technical 
assistance teams to 85 countries to provide 
information, transfer technology, and pro-
vide training resources in support of USAID 
efforts. Two such teams (in, Guatemala and El 
Salvador) developed specific recommenda-
tions that were submitted to government 
water authorities for improving collection of 
data and implementing a monitoring system 
for the water and sanitation sector. 

In 1993 the Agency's Center for Devel-
opment Information and Evaluation evalu-
ated child survival programs in six countries, 
The evaluation indicated that installation of 
water and sanitation lowered the incidence of 
diarrhea and other childhood diseases and 
reduced infant mortalities in half the coun-
tries. When cholera reemerged in the Ameri-
cas, USAID played a central role in helping 
nations develop and implement national 
plans to combat the disease. The recently 
ended Water and Sanitation for Health 
project, and its successor, the Environmental 
Health project, are supporting the develop-
ment of environmental health assessments- 
analytical tools to help developing countries 
investigate, characterize, and set priorities 
for environmental health problems. 

NaturalResource Base 

Environmental degradation is weaken-
ing the productivity and potential of the natu-
ral resource base on which economic 
development and social well-being depend. 
Nearly 11 percent of the Earth's fertile soil 
has been so eroded, chemically altered, or 
physically compacted as to damage its agri-
cultural function. And although the global 
demand for food may be three times greater 
in 2050 than it is today, per capita food pro-
duction is declining. Pesticide use in devel-
op'ing countries continues to increase. 
A',!hough pesticide poisoning now affects ap-
proximately 25 million people, crop loss due 
to pest infestations has not decreased measur-
ably. 

Between 1980 and 1990, tropical forest 
areas shrank on average 15.4 million hectares 
a year. These forests are extremely diverse 
biological communities that produce a range 
ofproducts including firewood and charcoal, 
lumber, paper, and crops such as coffee, oil 
palm, and rubber. Firewood, the most com­
mon forest product in developing countries, 
is the major cooking and heating fuel in most 
rural communities and in many urban areas. 
Although 30 percent of tropical forest cover 
is considered to be under some form of man­
agement, the United Nations Food and Agri­
culture Organization found that there has 
been no significant increase in sustainable 
managed forest area. Clearly, lack of effec­
tive stewardship of the natural resource base 
threatens sustainable development on many 
fronts. 

USAID has built its developmental ex­
pertise around, and had the longest history of 
involvement in, efforts to maintain the pro­
ductivity of forests, agricultural lands, water­
sheds, and fisheries. The Agency is 
undertaking these activities in 18 of the 25 
sustainable development countries with envi­
ronmental strategic objectives. In all geo­
graphic regions, the primary approach to 
accomplish this objective has been introduc­
ing appropriate practices and technologies 
and increasing local control over and stew­
ardship of the natural resource base. The em­
phasis in some countries has shifted from 
traditional agricultural production and tech­
nology development to multifaceted pro­
grams addressing behavioral change, 
institutional and policy reform and economic 
growth. This leads to changing land-use prac­
tices and, when coupled w'th needed policy 
reforms, gives countries the motivation and 
tools to conserve and protect their environ­
ment. 

USAID works primarily in the lowest 
income countries where agriculture is the 
dominant sector or where the economy is 
shifting from agriculture to industry. A dy­
namic agricultural sector is essential to sus­
taining broad-based economic growth. 
Agriculture in turn depends on responsible 
stewardship of renewable natural resources. 
Growing concern for the environmental ef­
fects of traditional agriculture has, in recent 
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years, led the Agency to develop and promote 
techniques and technologies that maintain or 
increase the productivity of the resource base 
over the long term and that involve local 
farmers-men and women-more actively in 
this process. 

In Senegal, for example, USAID intro-
duced two technological innovations that in-

crease productivity and have positive effects 
on the environment. Specifically, 800 treadle 
pumps for small-scale market gardeners have 
been locally produced and sold since 1990 
with USAID support. Farmers using this 
treadle pump have increased their median ir-
rigated area by 68 percent. Their median an-
nual income from market gardening has gone 
up by nearly $600. Because the pump does 
not consume nonrenewable diesel fuel (as do 
motorized pumps) this technology is better 
environmentally and less likely to affect the 
fragile water table. 

In another activity, the Agency pro-

moted production and use of a ceramic-lined 
in Senegalese house-charcoal stove for use 

holds. By burning an average of 1.6 kilo-
grams less charcoal per day, users are saving 
$119 (predevaluation) over the 2-year life of 
the stove. Each of the 5,000 stoves in use 
year-round in 1993 reduced charcoal con-
sumption by 584 kilograms. That translated 
into a reduction in deforestation of 508 hec-
tares that year. 

USAID has been a global leader in pro-
moting integrated pest management, a set of 
technologies designed to reduce chemical use 

con-in agriculture by integrating biological 
trol methods into pest reduction strategies. In 
the largest experiment ever undertaken using 
integrated pest management, USAID-sup-
ported scientists in Indonesia showed that 
cutting back on pesticide amounts, and some-
times even eliminating the chemicals alto-
gether, can boost yields.

In 1986 the Indonesian government
In 1986plant. 

adopted a national integrated pest manage-
ment program and began training farmers to 
distinguish pests from predators and to calcu-
late whether the predators were doing a better 
job of keeping down the pests than chemicals 

could. After training, farmers decreased the 
number of pesticide applications per field by 
more than 60 percent. Returns among those 

farmers were approximately one third higher 
than those to farmers not using integrated 
pest management but cultivating under simi­
lar conditions. Use ofthese techniques is sav­
ing the government $120 million in 
insecticide subsidies to farmers. Environ­

mental damage and health risks are down, 
and rice crop yields have increased by 15 

percent. 
In Honduras, USAID has emphasized 

changing destructive hillside agricultural 
practices and providing marginal farm fami­
lies with agricultural technologies that de­
crease erosion and increase crop yields. The 
Land Use Productivity Enhancement project 
has increased the number of poor hillside­
farming households adopting environmen­
tally sound cultivation practices to 21,221 in 
1993-94 from 11,000 in 1989. This has con­
tributed to an estimated 70,000-ton decrease 
in soil-erosion losses. Moreover, in 1993-94, 

10,000 families had achieved at least a 30 

percent increase in average basic grain 
yields. 

The project's midterm evaluation 
showed that integrating men and women in 
the activities would enhance the effective­
ness of the enhancement effort. As a result, 
the project has incorporated entire rural 
households in its extension training activi­
ties. Community leaders, approximately one 
third of whom are women, promote and teach 

neighbors about technologies. They also pro­

vide technical outreach activities such as 
raising family gardens and building more ef­
ficient wood-burning stoves. 

Cassava, a staple food for more than 200 
million Africans, has been described as Af­
rica's best hope for overcoming famine. It 
grows best in poor soils, does not require 
fertilizer, and can survive drought when other 
crops fail. With USAID support, plant breed­
ers have crossed cultivated varieties of cas­
sava with a wild species to produce a new

This new variety, when grown under 
pal Tiew vaity, when grown 50 

pical field conditions, yields between 50 
and 70 tons per hectare. That compares with 

naverage of 12 tons per hectare with tradi­
tional cassava varieties. 

The Agency has funded development of 
a package of cassava-processing equipmert 
that has benefited women in significant ways. 
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It reduces processing time, increases effi-
ciency, and improves the quality of the final 
product. By using this technology, women in 
40 villages in the Nigerian state of Bauchi 
have raised their average incomes by 337 
percent. The amount of cassava lost during 
processing has been halved, from 22 to 10 
percent. Moreover, the quantity of fuelwood 
required to fry a given amount of cassava has 
been reduced by more than 25 percent. That 
saves processing costs and conserves scarce 
fuelwood. Use of this technology has spread 
throughout Cameroon, Ghana, Nigeria. 

USAID has decreased deforestation and 
promoted reforestation in several countries. 
In Pakistan, communities that suffer from 
fuelwood shortages are promoting tree farm-
ing with Agency assistance, after policy and 
economic reforms established a market for 
seedlings. More than 100 million trees have 
been planted on private farmlands, with good 
survival rates. 

In Nepal and the Philippines, where for-
ests are rapidly disappearing, new laws trans-
fer management of public forests to local 
communities. In the Philippines more than 12 
million hectares are now communally man­
aged and are beginning to show forest regen-
eration and improved soil and water 
retention-and with those improvements, 
greater economic benefits to local communi-
ties. The USAID-supported Asia Sustainable 
Forest Management Network is studying and 
promoting successful examples of commu-
nity-controlled forest management. Among 
the examples are the dramatic declines in 
slash-and-burn farming and illegal logging 
realized by 49 Philippine communities pro-
tecting 50,000 hectares. 

Community control over resources is not 

in itself a panacea. In the early 1980s, USAID 
and the Government of The Gambia sought to 
address the problem of rampant deforestation 
by introducing community woodlots to in-
crease fuelwood production. The underlying 
assumption was that the community would 
work to establish and maintain the woodlots 
and that everyone would benefit during the 
course of pruning ao~d harvesting. This as-
sumption was not based on the reality of the 
local community. The new concept did not 
achieve expected goals because it entailed a 

great amount of labor, was difficult to main­
tain, and required community members to 
learn new husbandry practices. In addition, 
there was no strong incentive to paiticipate in 
a community woodlot because of uncertainty 
about who controlled its products. 

USAID recently initiated a project in 
The Gambia that benefits from these lessons. 
The new project emphasizes "community re­
source management agreements," which 
help ensure that the community will benetit 
from its participation in managing common 
resources. Though not legally binding, these 

agreements are signed by village leaders, lo­
cal government representatives, and NGO 
representatives. 

In Africa rrny USAID programs have 
helped develop national environmental ac­
tion plans. Most experts consider such plans 
to be the first critical step to protecting the 
environment. Overall, 47 countries now have 
completed or are completing their action 

plans. Sixty-five countries have completed or 
are completing a tropical forestry action plan, 
also considered critical for protecting the en­
vironment. 

Participation,Integration, 
and Partnership 

USAID programs are designed to bene­
fit the people of developing countries. Until 
relatively recently, however, these programs 
did not explicitly recognize the crucial role of 
the Agency's development partners. In its 
1994 publication Strategiesfor Sustainable 
Development, USAID committed itself to 
pursuing approaches based on the aspirations 
and experience of ordinary people. The 
Agency also committed itself to involve, re­

spond to. and be accountable to the people 

who will live with the results of its develop­
ment efforts. 

Through numerous activities, the 
Agency is building indigenous capacity, en­
hancing participation, and encouraging ac­
countability, transparency, decentralization, 
and empowerment of communities and indi­
viduals. Rather than being passive recipients 
of aid, women and men are increasingly 
active in the design and implementation of 
projects and in the distribution of benefits. 
Greater reliance on local expertise has 



opened up a whole range of opportunities and 
challenges. The Agency's experience in pur-
suing participatory approaches shows how 
complex-but essential--these issues are. 

Participatory development extends be-
yond project design and implementation. It 
includes a mechanism for evaluating the re-
sults of development activities and an oppor-
tunity to make adjustments that are 
responsive to the evolving needs of local 
communities. To overcome ihe tendency of 
projects to benefit only local elites, U SAID is 
using gender analysis and techniques for data 

ascollection and consensus building such 
participatory rural appraisal. This is a devel-
opment planning methodology that helps dif-
ferent groups and institutions in a given 
community agree on a common course of 
action and take an active role in organizing 
the contributions of the various outside agen-
ci~s. USAID has helped spread the use of 
participatory rural appraisal techniques by 
funding production of the ParticipatoryRu-
ral AppraisalHandbook, a guide for village 
leaders and field extension officers working 
in local resource management. In anumber of 
African countries, this handbook is being 
used to engage communities in soil-erosion 
control and small-scale irrigation (Kenya), 
agroforestry and sacred-site protection and 
management (Ghana), and land terracing 
(Uganda). 

Use ofparticipatory rural appraisal tech-
niques has helped field-based development 
officers understand why certain technologies 
are more readily accepted. It has also shown 
them how to design technologies that take 
advantage of locally available resources and 
meet the financial and physical limitations of 
recipient communities. Community commit-
ment to environmentally sound projects can 
lead to greater cohesiveness and increased

rik-hain 

risk-sharing among community members. 
Low-cost loans and community social serv- 
ices supported by USAID are often made 
available to a wider range of people as a 
result of their participation in projects. Local 
involvement in projects has shown that use of 
familiar techniques and practices increases 
acceptance and enhances long-term changes 
in land use practice. 

The U.S.-Asia Environmental Partner­
ship (U.S.-AEP) is another example of the 
Agency's emphasis on partnership-in this 
case between government, business, and 
NGOs in the United States and Asia. It aims 
to solve serious and growing environmental 
problems that threaten continued Asian eco­
nomic growth. This 5-year, $100 million 
project, begun in 1992, will result in an addi­
tional $400 million leveraged by public, pri­
vate, and nongovernmental partners to solve 
existing environmental problems. The part­
nership is active in 34 Asian countries and is 
supported by 25 U.S. government depart­
ments and agencies. It has set ambitious tar­
gets, including sponsoring at least 200 
fellows, 50 business exchanges, and 30 
grants for biodiversity activities annually. As 
of June 1994 the project had granted 100 
fellowships, about a third of them to women. 

Thailand and Nepal provide examples of 
the partnership's work. In Thailand, studies 
show that high levels of lead in the air from 
vehicle emissions cause IQ loss in children in 
Bangkok. Three-wheeled taxis called tuk­
tuks contribute significantly to mobile 
sources of air pollution in that city. The U.S.-
AEP brought together the largest tuk-tuk 
manufacturer with U.S. electric-car makers 
to transfer the newer technology to Thailand. 
As a result, the tuk-tuk manufacturer last year 
began production and pilot testing of electric 
tuk-tuks. 

The Thailand experience has encour­
aged a similar venture in Nepal. The capital, 
Kathmandu, suffers from air pollution prob­
lems comparable to Bangkok's. The Nepalis 
expect to have a fleet ofelectric tempus (their 
version of tuk-tuks) numbering in the hun­
dreds in Kathmandu by the end of 1995. 

Inanother activity, U.S.-AEP is assess­
ing the environmental situation at MaeMo, 

then enviromeity sitatonbers. o 
a lignite power plant in northern Thailand. 
This plant provides 27 percent of the coun­
try's electricity but also is largely responsible 
for a dangerous air pollution problem. On 
request from the Thai government, the U.S.-
AEP has been instrumental in linking govern­
ment agencies and private sector businesses 
to assess and ameliorate the situation. The 
partnership paid for air-monitoring equip­
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ment to be installed at the plant. It also 
opened discussions for the planning of a na-
tionwide air-quality-monitoring network to 
be developed in 1994. 

The partnership is forging partnerships 
with the private sector in the United States 
and abroad that promote economic and envi-
ronmental efficiency. In 2 years, 235 envi-
ronmental business exchanges have taken 
place under the partnership. That has resulted 
in approximately $3 million in sales of envi-
ronmental goods and services. U.S.-AEP, in 
partnership with the Department of Com-
merce, has established nine technology rep-
resentation offices. They have been 
instrumental in the sale of $18 million worthof U.S.-supplied environmental equipment
and service and design contracts. 

Lessons Learned 

USAID and its development partners 
have learned valuable lessons that are being 
incorporated into the design and implementa-
tion of the Agency's activities. Five key les-

(1) Environmentalproblems are caused 
by the way people use resources. Workable 
solutions must focus on the needs of project 
beneficiaries, most often local individuals 
and community members, and on the policy 
environment that influences their behavior. 
Strategies that give local people stewardship 
over their natural resources are more effec-
tive than those that rely on government agen-
cies alone. Local commitment to improved 
stewardship, whether for managing a nature 
reserve, cleaning up a polluted river, chang-
ing farming systems, or reforming environ-
mental policies, is essential to sustained 
success. 

Promoting local stewardship places 
greater responsibilities on local communities 
to define the cultural and gender obstacles 
and opportunities in access to, and use of, 
resources. Failure to consider the role of 
women has been one of the major causes of 
failures in development work in sectors such 
as agriculture. Too often the targets of aware-
ness and participation efforts were govern-

ment officials, local leaders, and male heads 
ofhouseholds, even when women or children 
were important produers, stakeholders, and 
participants. 

Sustainable changes in rules governing 
access to resources, especially land, require 
both time and legal authority. Such changes 
are often best supported through policy dia­
logue and economic reform. Exclusive em­
phasis on new technologies can lead to 
failure if the intended beneficiaries are going 
to reject them for cultural or other considera­
tions. USAID must renew and strengthen its 
efforts to ensure that innovative land use 
practices are sustainable. 

(2) Full participation is essential. 
USAID environmental activities must moreclearly define whom they are trying to reach 
and fully engage all participants. Evaluations 
show that greater local participation in the 
early stages of projects increases the likeli­
hood that the tangible economic benefits of 
sound environmental management practices 
will accrue to those who incur the costs. Sus­
tainable upland agriculture practices are 
adopted readily if they increase local farm 

incomes; parks are protected if communities 
share entry fees. USAID must strengthen and 
renew its efforts to ensure that control over 
resources is vested in those who have the 
greatest stake in their sustainable use. These 
"win-win" strategies characterize the 
Agency's more effective programs. 

On another dimension, full participation 
n atothe dicens well priate 

m st te publ el Asthe ive 
sector must be involved. And that involve­
ment must be better coordinated, to achieve 
sustainable environmental results. Public­
private partnerships, especially in energy and 
industrial-urban sectors, show promise. 
USAID should strengthen and encourage a 
number of developmental strategies that tap 
into private sector strengths. These include 
privatization of envirunmental services and 
jointly developed and monitored environ­
mental technologies that stress efficiency and 
cost savings. They include as well shared 
planning and funding by governments, local 
municipalities, and business leaders to estab­
lish viable land-use policies and provide bal­
anced and informed input to industrial site 



location, transportation, waste management, 

and related zoning issues. 

(3) Private voluntary organizations 
(PVOs) andnongovernmental organizations 
(NGOs) show greatpromise. USAID's expe-
rience working with PVOs and NGOs has 
included both successes and failures. It ap-
pears to vary according to country condi-
tions. On the positive side, PVOs and NGOs 
can be more effective than government agen-
cies in reaching the unserved, including 
women. PVOs and NGOs are known for 
adapting innovative labor-intensive technol-
ogy to local conditions and using technolo-
gies that can operate effectively on limited 
budgets. 

On the negative side, PVO and NGO 
projects often cannot be replicated because 
they do not include monitoring, reporting, 
and evaluation. The limited technical and 
management staff of many PVOs and NGOs 
makes it difficult to conduct rigorous techni-
cal analyses or baseline studies. USAID 
should continue to work with these organiza-
tions to tap their unique energy anJ grass-
tiots acases 
roots appeal while requiring more 
measurement expertise and greater account-
ability. 

(4) Environmental damage often is 
driven by poverty andfood insecurity. Pov-
erty and uncertain food supplies deprive men 
and women of the possibility of making ra-
tional long-term choices about how to use 
resources. Although environmental problems 
have widespread repercussions on every so-
cietal level, it is the low-income groups in 
rural and urban areas who generally suffer 
disproportionate harm from environmental 
mismanagement. 

As the natural resource base is degraded, 
certain segments of the population, in par­

ticular poor and landless farmers, are forced 

onto progressively more fragile lands. There 
they get less return for their labor and are 
oftcn forced to further degrade the land to 
survive. Urban refugees living in slums with­
out sewage or sanitation services, as well as 
industries whose disposal of wastes are un­
regulated, can add significantly to water pol­
lution. Many of the urban refugees are 
6c'ironmei.t}" refugees, ! Iceing areas 
where the natural resource base has been 
overused and undermanaged. Efforts to ame­
liorate poverty and food insecurity will con­
tribute significantly toward solving many 
environmental problems. 

(5)Environmentalproblems have sys­
temic effects. The effects of environmental 
problems are rarely confined to local envi­
ronments, nor are they limited to the particu­
lar sector of activity in which they occur. 
Most environmental problems have effects 
that are ultimately national or global. These 
problems must be defined broadly to include 
green, brcwn, and blue issues and the interac­
tions among them. This is especially true in 

such as watershed management, where 
reduction offorest and agricultural cover can 
increase soil erosion and downstream turbid­
ity, ultimately affecting coastal zone re­

sources. 
Experimental projects should always 

work within the context of an overall long­
term development strategy even though 
funds may not be immediately available to 
carry out the whole strategy. Until recently, 
USAID tropical forestry and biodiversity ac­
tivities did not address the broader legal and 
policy context in which they operated. That 
often prevented projects from meeting their 
objectives. 
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8. Managing for Results
 

B UILDING ON STRATEGIC PLANNING 
and performance measurement ac-

tivities begun in the Africa Bureau in 1989, 
USAID has embraced the opportunities andchallenges of managing for results. The 
caeneis measuring the results of all of its 
A g sean ci 
sustainable development programs as a "per-
ormance measurement pilot" under the Gov-

ernment Performance and Results Act of 1993. 
It is experimenting with new ways of doing 
business as a "reinvention laboratory" under 
the Vice President's National Performnce Re-
view. The Agency is reengineering how it 
plans, delivers, and judges development assis-
tance to make the greatest possible difference 
in the lives of poor people in the developing 
world and to demonstrate to Congress and the 
American public that their tax dollars are being 
well spent. 

USAID's FY 1995 and FY 1996 con­
gressional presentations described the results 
the Agency seeks and has achieved with its 
programs, not just the inputs it wants to fund. 
Under the Agency's new strategic manage-
ment directives, more than 75 ofthe Missions 
and offices have developed formal strategic 
plans, with specific performance objectives 
and indicators. The Agency is systematically 
including results information from its pro-
grams as a factor in budget decisions, so that 
future resources can be allocated where they 

will make the most difference for develop­
ment.
 

These efforts are being built on theAgency's Program Performance Information 
for Strategic Management (PRISM) system,which has put USAID at the cutting edge of 
performance measurement and results man­
pemnc measure nement man 
agement throughout the government (see box 
8.1). But there are many challenges to plan­
ning, measuring, and managing for results 
that must still be overcome. This chapter 
summarizes USaD's progress and outlines 
further steps that need to be taken. 

What Have We Done 
About Managing
for Results? 

Initially, much of USAID's progress in 
managing for results was driven from the 
bottom up. It reflected the strategic plans and 
best practices of Missions and bureaus. Be­
ginning in 1993, however, it also reflected an 
increasing commitment by the Agency's 
leadership to refocus USAID's sustainable 
development mission and to manage pro­
grams more strategically for development 
results. 
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Box 8.1. Status of Perform-

ance Measurement 


in USAID's Sustainable 

Development Missions 


As of Octcber 1994, all sustainable de-
velopment Missions had approved strategic 
plans, up from 75 percent in 1992. The appli-
cation of strategic planning was examined for 
38 	of the 41 sustainable development coun-tries. Findings:

trie. Fndigs:organizations 
" 	Seventy percent of the Missions, compared 

with 40 percent in 1992, have set perform-
ance targets for the majority of their per-
formance indicators. 

* 	Results data have been reported for 50 per­

cent of the strategic objectives and 70 per-
cent of the program outcomes. 

" 	Three quarters of the performance targets 
appeared to be within the capacity of the 
Missions to achieve within 8 years. 

" 	Eight) percent of the program outcomes 
were clearly contributing to the achieve-
ment of a strategic objective---the relation-
ships of the remaining 20 percent need 
further clarification. 

* 	Objectives were usually stated as results. 
Often several results were rolled into one 
objective and progress on each dimension 
could not be clearly ascertained. 

" 	More than two thirds of the objectives had 
clear, appropriate, measurable indicators. 
Missions need to direct their attention to 
the remaining third as they further develop 
their measurement systems during 1995. 

Over the past year, the Age.-ncy initiated 
reforms to strengthen and expand its ability 
to use this information and manage for results 
by reengineering the way it does business to 
reflect core values of participation, results 
orientation, customer focus, and employee 
empowerment. Some of the key elements of 
managing for results in USAID include 

* 	Consistent Agencywide policies and pro-
cedures for planning and implementing 
programs, with clearly articulated priori-
ties and goals that provide a framework for 
operational-level planning and a basis for 
Agencywide performance assessment 

e 	 Operational-level strategic planning that
 
defines clear development objectives, how
 
these objectives will be achieved, and how 
their achievement makes a difference in 
people's lives 

* 	Full involvement by line managers, who
 
actively collect and use performance infor­
mation to improve development results
 
Emphasis on partnerships-with host gov-

Emphas on prnrsipsith hostarvernments, other donors, private voluntary

(PVOs) and nongovernmen­
tal organizations (NGOs),contractors, and 
tal og a s the conmracand 
customers-as the primary mechanism 
through which development results are
achieved 

e 	Performance targets that reflect ambitious 
but achievable benchmarks--results that 

operating units, with the help of their part­
ners, are capable of achievii.g 

o A commitment to being a "learning or­
ganization" that understands the lessons 
of experience and shares those lessons as 
fully and transparently as possible 

During the past year, USAID has taken 

a number of specific actions to further its 
ability to manage for results. They include 
the following: 

(j) October1993. The Administrator is­
sues the policy paper on "Enhancing 
USAID's Ability to Manage for Results." 
The paper describes the vision and goals of 
managing for results and summarizes "best 
practices" for strategic planning and per­
formance measurement by Missions and of­
fices. It outlines anew strategic planning and 
performance review process based on this 
results orientation. 

(2) November 1993. The Administrator 
issues his "Statement of Principles on Par­
ticipatory Development." He stresses that 
"broad access by people to their country's 
economy and participation in their society's 
decision-making processes are results we 
seek to support, ... and ...there needs to be 
broad participation by people in defining de­
velopment priorities and approaches." The 
statement includes 10 principles to guide the 
planning and implementation of USAID's 
development programs. 
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(3) January 1994. The Administrator 
sends a cable to all Missions and offices es-
tablishing a "Strategic Management Frame-
work for USAID" that is common to all 
Agency programs. The framework empha-
sizes strong policy leadership from 
USAID/Washington combined with empow-
erment of field managers to undertake strate-
gic planning "informed by the voices of our 
customers--the intended beneficiaries of our 
assistance." 

(4) March 1994. The Agency redefines 
its mission and charts its plans in Strategies 
for Sustainable Development. These strate-
gies "define long-term objectives, specify 
their relevance to the United States, describe 
the ways in which those objectives will be 
pursued, and identify mechanisms to imple-
ment the plan and standards to measure suc-
cess." The papers are the product of 
extensive consultations with members of 
Congress and congressional staff, repre-
sentatives of other U.S. Government agen-
cies, members of the development 
community, and USAID's own development 
experts both here and abroad. 

(5) April 1994. USAID's overall ap-
proach for reengineering the planning, imple-
mentation, and evaluation of development 
assistance is described in a report "Results 
Oriented Operation Reengineering." Mis-
sions and offices are asked to nominate them-
selves as "reinvention labs ... where 
employees are encouraged to think boldly 
and to focus on the achievement of results; 
where end-users participate in the formula-
tion of strategies, implementation, and moni-
toring; and where people in the Mission and 
in USAID/Washington are organized in 
teams to support mission strategic objectives 
[and] are encouraged to go beyond the con-
ceptual bounds of the reengineering report." 

(6) May 1994. The "Agency Directive 
for Setting and Monitoring Program Strate-gies" is sent to all Missions and offices. This 
gielispet toally establishes s 
policy paper formally etbihsstrategic
plans from operating units as the basic frame-
work for programming assistance and report-
ing results. It sets April 1995 as the date by
which all operating units are to comply with 
the requirements of the directive. The direc-
tive requires that country program strategic 

plans include all USAID assistance to that 
country, including nonemergency food aid 
and centrally managed field support re­
sources. The plans should also represent an 
integrated agenda of sustainable develop­
ment activities, exploiting, where possible, 
the synergies that exist across substantive 
program areas. The directive also "gives new 
prominence to the n :,d to undertake our pro­
gramming with fuller participation of our de­
velopment partners, including other donors." 

(7)June 1994. "Guidelines for Strategic 
Plans" are issued in draft to the regional Bu­
reaus and Missions for field testing and com­
ment. Simultaneously they are shared with a 
wide range of development partners, includ­
ing NGOs, academic, and professional or­
ganizations. The guidelines provide 
operating units with additional information 
regarding how they should implement the 
March 1994 strategies in their strategic plans. 

(8) July 1994. The Office of Manage­
ment and Budget designates USAID's sus­
tainable development activities as a pilot 
project for performance measurement for 
FYs 1995 and 1996 under the Government 

Performance and Results Act. As a pilot, 
USAID is committed to expanding and deep­
ening strategic management in more than 40 
sustainable development programs, better 
linking performance measures to Agency 
programming and management systems, and 
testing broader management reforms aimed 
at enhancing the Agency's ability to manage 
for results. 

(9) August 1994. The Budget Business 
Area Analysis team issues the first detailed 
"reengineering" report. The report contains 
the blueprints for a corporate information 
system that will "support management deci­
sion-making at all levels, streamline and con­
trol the distribution of funds to operating 

units, and simplify and facilitate the prepara­tion of budget presentation and external sub­
tion o de pre on aneenaumissions to the Office of Management and 
Budget and the Congress." Planning for re­
lated reformL in Agency procurement, finan­cil mnag ement, fnas­

al management, and human resources 
systems continues. 

(10) August 1994. Central and regional 
Bureaus review FY 1996 budget submissions 
from each Bureau. These budgets are organ­
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Box 8.2. Reengineering Development Assistance in USAID 

In May 1994, USAID's Operations Business Area Analysis team began reengineering the way 
USAID plans, delivers, and judges its development assistance. The team's job was to describe how 
USAID could become truly "best in its class," a worldwide leader in development assistance by 
building on best practices within the Agency and beyond. The team's report describes the key steps in 
improving USAID's ability to manage for results and achieve the best possible development outcomes 
for the Agency's customers. It provides much of the basis for the new ways of doing business that 
USAID will implement next fall. 

Reengineering will build on, and in many ways subsume, the strategic planning and performance 
measurement approaches described in this report. Strategic plans, results frameworks, performance 
hidicators, targets, results reports, and resource requests will become USAID's standard operating 
procedures. They will be supported by a corporate information system that will minimize formal 
reporting and enable performance data, once entered, to be available to all who need them. 

ized by strategic objective, and resource allo- Agencywide performance-an issue of vital 
cation decisions take results data into ac- concern to top management. 
count. Managing for results is beginning to 

(11) December 1994. The "Operations make a significant difference in the way 
Reengineering Report" is issued. Building USAID does business. 
on the framework outlined in May, this report 
provides more detailed plans for reengineer­
ing the way USAID plans, achieves, and Managing for results has changed 
judges development results. The Administra- how the Agency reports 
tor endorses the report's recommendations and shares information 
and mandates the Agency to move full speed 
ahead with systems design and implementa- Performance Reviews for Mission pro­
tion (see box 8.2). grams are now organized around objectives 

and results. Operating units that clearly and 

What Have We Learned convincingly communicate their strategies 
and demonstrate that results are being

From vlanaging achieved are doing better in program and re­

for Results? source decisions. 

The Latin America/Caribbean Bureau, 
USAID is transforming its decision- for example, conducts intensive 2-week Ac­

making processes. The Africa Bureau and the tion Plan reviews over a 6-month period for 
Latin America and the Caribbean Bureau, all its Missions. These reviews look at coun­
having the longest experience, are becoming try, program, and management performance. 
increasingly sophisticated in analyzing re- They have a major bearing on the Bureau's 
suIts and using performance information in program and budget decisions. All Action 
decision-making. The Asia and Near East Plans from Latin America/Caribbea.i Mis-
Bureau is working with its Missions to estab- sions now reflect approved strategies, and 
lish strategic plans and perfornance meas- most include specific performance targets. 
urement systems and to marshal performance Each Mission begins its Action Plan with a 
information for program reviews. In Wash- progress report that provides both a narrative 
ington-based central and regional Bureaus assessment and empirical measures of results 
strategic planning began in earnest during the for each objective. This information is read­
past year. All of the Bureaus are working ily available for inclusion in critical docu­
hard to create a uniform system for assessing ments such as the Bureau budget submission. 
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It is reported Bureauwide in an annual sum-
mary. 

. Analytical frameworks developed by the 
Center for Development Information and 
Evaluation have helped the Latin Amer-
ica/Caribbean Bureau relate Mission objec-
tives to the Agency's four broader 
sustainable development themes. This has 
permitted a ready overview of Mission pro-
grams and clarified how Mission objectives 
contribute to Agcncy goals. It has also facili- 
tated consideration of cross-cut.ting issues 
such as participation and women in develop-
ment. 

Missions have also used the analytical 
frameworks to help articulate the underlying 
logic of their strategy, compare their objec-
tives and indicators with those of other Mis-
sions, and relate their programs to broader 
Agency goals. USAID/El Salvador, for ex-
ample, used the analytical frameworks in 
identifying key questions and issues for its 
economic growth evaluation. 

While basic data on operating unit ob-
jectives and results is available through the 
PRISM database, new information systems 
being developed under reengineering will en-
able the Agency to share more performance 
information more quickly and easily. These 
new information systems can also provide 
Missions with access to a more extensive 
array of benchmarks and comparisons being 
developed by CDIE to help operating units 
clarify their strategies and choose appropri-
ate indicators and targets. 

Managing for results has helped 
the Agency become more focused 

USAID's emphasis on managing for re-
suits has helped the Agency become clearer 
about what it stands for and what it wants to 
accomplish. The Agency's resources are 
more focused on (1) programs that achieve 
results, (2) fewer countries, (3) impacts on 
people. 

Some of the ways the Agency has con-
centrated its activities can be illusirated by 
the Africa Bureau's experience. Concerned 
about the future of Africa. Congress in 1987 
created the Development Fund for Africa. 
The fund reflected a commitment from Con-

gress to provide more consistent funding for 
African development and to permit greater 
flexibility in the use of these funds in return 
for a comprehensive results orientation in 
USAID's Africa program. Since 1988 the Af­
rica Bureau has moved to manage more ef­
fectively for results. Examples: 

(1) An increasing proportion of funds 
are being invested in a smaller number of 
countries that are most likely to achieve sus­
tainable development. Ninc African 1-'fssiojis 
were identified for early closing. This elimi­
nated countries (a) that were poor develop­
ment partners, (b) that had graduated from 
the need for USAID assistance, or (c) in 
which USAID programs were too small to 
make a significant difference. By FY 1996 
just 15 country programs will account for 75 
percent of USAID's assistance to the-region. 

(2) Within countries, resources have be­
come increasingly directed at achieving
 
fewer but more important development re­
suits. Over time, activities that have made
 
little contribution to strategic objectives have
 
been phased out or terminated. Additional
 
resources have been shifted to new activities
 
that contribute to key objectives. 

(3) Emphasis on customers has in­
creased. According to a recent survey, 9 out 
of every 10 African Missions regularly in­
volve iocal people and institutions in project 
design. In Botswana, for example, participa­
tion by villagers in an environmental pro­
gram convinced the Government that local 
communities could manage wildlife re­
sources in a sustainable way. That has re­
suited inthe devolution of authority to local 
communities. In South Africa, USAID's col­
laborative style-for example, involving all 
interested stakeholders in designing an edu­
cation program-has strengthened support 
for USAID's efforts while enhancing their 
legitimacy and credibility. 

Managing for results has improved 
USAID's understanding 

of what its programs are achieving 

The Africa Bureau had the earliest start 
in managing for results. Since 1990 each Af­
rican Mission has submitted an annual As­
sessment of Program Impact to report on 
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prograam performance. These reports pro-
vided. the basis for annual "impact week" 
reviews asscssing country and regional 
treuds in each development sector. Findings 
from these revies. have been summarized 
each year for Vashli a n and the field. The 
Africa Bureau reportedi on overall results 
achieved and lessons learned in Africa: 
Growth Renewed Hope Rekindled,published
Zm1993. 

USAID as a whole, however, is still de-
veloping a simlar Agencyvvide capability to 
summarize and compare results across pro-
grams. Two years ago the Agency's first an-
nual report on program performance 
organized Mission objectives and targets into 
more manageable categories of comparable 
programs. Last year, with more detailed data 
from more Missions, the second program per-
formance report developed "analytical 
frameworks" articulating the logical connec-
tions among all of USAID's efforts in each 
thematic area. This anaiysis not only im-
proved understanding of existing programs 
but also influenced the policy formulation 

(1) USAID's child survival efforts in 
Madagascar in 1993 and 1994 emphasized 
reducing, mortality from diarrhea) disease. 
But performance dau showed these efforts 
were insufficient, given continuing high lev­
els of undernutrition--a key fhtor in infant 
mortality. More than 50 percent of the chil­
dren in Madagascar were reported as stunted, 
the highest rate in Africa. On the basis of 
these data, the Mission expanded its child 
survival efforts to includc a stronger empha­
sis on improving breastfeeding and early nu­
trition practices. 

(2) In Malawi, performance monitoring 
of HIV/AIDS incidence showed the disease 
was spreading most rapidly among young 
women 15 through 23 years of age, with in­
fection rates for girls 15 through 19 twice that 
for boys. As a result, the Mission targeted 
very young women as a priority in its AIDS 
prevention efforts. 

(3) USAID/Honduras reduced the num­
ber of its strategic objectives, leading to a 
corresponding reduction in the number of ac­
tivities and Mission staff. Several efforts that 

that led to the Agency's new strategies for contributed only marginally to remaining ob­sustainablely development.manin ob 
sustainable development. 

This year the report draws on a still 
wider range of Mission and other data to 
begin comparing results across programs and 
assessing their contribution to Agencywide 
performance. Next year will see more consis-
tent definitions and data on Agencywide ob-
jectives and results. The Agency can expect 
to go yet further in analyzing its contribution 
to sustainable development, 

As data on objectives and results have 
improved, so too has the quality of Washing-
ton reviews of field programs. The reviews 
have shifted from a primary focus on inputs 
and pipelines to a much broader discussion of 
objectives and outcomes-a discussion that 
will be ir.creasingly informed by comparative 
data from similar programs. 

Managing for results 
has made a difference in the field 

USAID is managing for results, and this 
has made a difference in a number of Mis-
sions where it has been used the longest. For 
example, 

jectives, or were unrelated, were dropped 
from the portfolio. All new activities, and 
amendments to existing activities, contribute 
directly to desired results. 

(4) For USAID/Jamaica, strategic objec­
tives, performance data, and "strategic 
objective committees" provided a new 
results-oriented framework for expanded 
host country dialogue. In November 1993, 
the Mission began carrying out annual 

project management reviews with counter­
parts. The first series of five reviews has led 
to significant project restructuring and a 
much clearer shared understanding of the re­
suits being sought. Review of the Inner King­
ston Development project, for example, led 
to drastic cuts in operating expenses, stream­
lined staffing, and a redirecting of efforts to 
clearly identified critical objectives. Review 
of the Agricultural Export Services project,
identified the need for greater exporter par­
ticipation and clocer cooperation with rele­

vant NGOs and PVOs. 
(5) USAID/Ghana hoped to increase nu­

meracy and literacy of primary school lea'­
ers to 80 percent by the year 2000. But 
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baseline performance data showed that nu-
mer-cy and literacy levels of primary school 
students were much lower than expected. 
(The data were collected through the first 
nationwide competency test, developed and 
implemented in 1992 with USAID assis-
tance.) As a result, the Mission not only re-
duced its verly ambitious targets but 
substantially redirected its efforts toward 
educational quality, 

(6) Although performance data showed 
that microenterprise lending supported by 
USAID/Bolivia was serving more than 
55,000 customers, the data also made clear 
that existing lending practices could make 
only a small contribution to Bolivia's mi­
croenterprise needs. By refocusing its strat-
egy on the supervisory and regulatory 
framework for licensed lending institutions, 
however, USAID now hopes to serve as 
many as 250,000 microenterprises by the end 
of the decade. 

What's Next? 

By April 1995 all central Bureaus and 
Missions will have developed performance 
measurements systems for all their objec-
tives. Missions will have established baseli-
nes and performance targets for all their 
indicators. By the 1996 reporting cycle, all of 
these operating units should bc reporting re-
sults for all their objectives, 

As a complement to Mission and office-
level measurement and reporting, USAID has 
also begun defining Agencywide goals and 
indicators. This spring and summer the 
Agency will complete a Results Framework. 
It will identify the wider results that USAID 
is seeking in each of the five thematic areas, 
the key intermediate results that contribute to 
these changes, and associated Agencywide 
indicators. This will 

* 	Provide more coherent policy direction to 
operating units 

" 	Permit more effective reporting of Agency 
performance and accomplishments across 
key program areas 

* 	Signal when strategies or approaches are 
not contributing to sustainable develop­
ment 

USAID still faces many challenges in 
carrying out these tasks. They include inte­
grating Agencywide objectives developed in 
Washington with those developed by country 
Missions, ensuring that objectives specified 
by operating units are within their capacity to 
achieve, integrating performance measure­
ment with evaluation to better understand the 
reasons for success and failure and the 
broader impact of programs, and expanding 
the use of performance information in deci­
sion-making. 

USAID will implement a reengineered 
way of doing business beginning in October 
1995. This reengineering will create a coher­
ent and consistent Agencywide framework 
for managing for results, serving our custom­
ers, empowering our employees, and enhanc­
ing participation. One of its features will be a 
fully automated corporate information sys­
tem. A true corporate database will greatly 
enhance indicator selection and benchmark­
ing, facilitate (and minimize) formal report­
ing, and provide entry into a wider vorld of 
supporting development information. 

The ultimate goal, as USAID moves to­
ward this system, is to replace most formal 
reporting with more transparent information 
sharing. The aim is to make objectives and 
results from anywhere in the Agency freely 
and easily available to anyone who needs 
them. 

By next year, the existing PRISM per­
formance measurement database should be 
part of a much larger and more effective 
Agencyiide information system. Data on ob­
jectives and intermediate results, on targets 
and indicators, and on expected and actual 
performance will no longer need to be sepa­
rately entered, reported, and compiled. In­

stead, it will be part of an ongoing system for 
developing strategies and managing activi­
ties. This should contribute greatly to the 
Agency's ability to utilize performance in­
formation as it continuously improves as a 
learning organization. 



DRAFT
 

Developing and Using Indicators of Sustainable
 

Development in Africa: An Overview
 

Prepared for the Network for Environment
 

and Sustainable Development in Africa (NESDA)
 

Thematic Workshop on
 

Indicators of Sustainable Development
 

Banjul, The Gambia, May 16 - 18, 1994
 

Daniel B. Tunstall
 
World Resources Institute
 
May, 1994
 



Contents
 

1. 	 Background and Purpose
 
2. 	 Environmental Indicators: Uses, Definitions, Types, and
 

Frameworks
 

3. 	 Issues and Guidelines for Indicator Development
 

4. 	 Strategies for Indicator Development
 

Appendix 1: 	 References
 

Appendix 2: 	 Information Resources: Indicator Databases and
 
Other Materials
 



1. Background and Purpose
 

There are at least two basic starting points in developing

indicators of sustainable development in Africa: the first is to
work with policymakers and the public to determine more clearly

what issues and problems need to be assessed, thus helping to
identify the demand for indicators; the second is to work with
the statisticians and those who monitor development to better
determine what information is available, or could be developed,
to use as indicators. The challenge, then, is to bring these two
disciplines together, match demand with supply, and initiate a 
process of providing the public with indicators that can be used
 
to assess changes in conditions and progress towards development
 
targets and goals.
 

Although the process of indicator development and use can be
stated in simple terms, the process itself is time-consuming,

difficult, expensive, often contentious, and continually changing

because of new problems and new science, but it is absolutely

essential for planning and assessing sustainable development.

Where would we be if we didn't have basic indicators of economic

production and income, population size, rates of migration and
growth, life expectancy and years of schooling, estimates of cropand food production, availability of sanitation and safe drinking
water, statistics on land use and forestry production, and 
indicators of national parks and wildlife?
 

In the past, policymakers relied principally on a few

economic and social indicators to guide their deliberations. Now

decision makers in Africa have to be concerned not only with
 
social and economic conditions, but also take into consideration

the natural resource and environmental consequences of policies,
programs, and projects if development is to be sustainable in thelong term; and they must be able to link conditions and trends in
 
their own countries at national, provincial, and local levels
with conditions in neighboring countries, the African continent,
and the world as a whole. The scope of decision-making has

expanded from past and present to the future; from social and

economic development to environment and sustainable development;

and from local and national to global. As decision-making has
expanded, so has the need for good information, particularly

statistical indicators.
 

In previous workshops, NESDA staff and participants have

brainstormed on how to define and operationalize the concept of

sustainable development. There has been considerable agreement

on definitions of sustainable development and the need to

consider at least seven different aspects -- governance, natural
 
resources, population, technology, economics, heritage, and humanwelfare.1 In preparation for this workshop, the organizers havesettled on three dimensions -- the economic, ecological, and 
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social 
-- and they have further limited the discussion to the
natural resources and the environment.2 An initial listing of
categories and sample indicators was also prepared.3
 

Building on the above work, this paper has three principal

objectives. To provide:
 

o 
 an overview of indicators: uses, concepts, definitions,
 
types, and frameworks;
 

o 	 identification of some of the major problems and issues
 
concerned with indicator development and guidelines

that can be used to address problems in developing
 
indicators; and
 

o 	 presentation of a strategy for indicator development at
 
the national level.
 

The paper is intended to provide ideas and concepts and some

practical guidance in developing indicators, particularly at the

national level. In the appendix, a listing of indicator data for

African countries in included along with other information
 
resources that may be helpful to participants.
 

2. 	 Environmental Indicators: Uses, Definitions, Types, and
 
Frameworks
 

The current interest in integrating environmental concerns
with 	economic issues and in assessing progress toward sustainable
 
development has fueled a growth in the demand for environmental
 
indicators.
 

Policy relevant indicators are used to assess the

environmental conditions and trends of a province, country,

region, and the globe; to compare countries and regions; to

forecast and project trends of resource use and pollution; to
 
provide early warning of risks and impacts; and to assess
 
conditions in relation to specific goals and targets. 
They 	are

essential in developing and designing policies, programs, and

projects, in managing resources, and in assessing impacts.
 

In particular, the National Environmental Action Plans

(NEAP) have developed in Africa, with the support of the Network
 
for Environment and sustainable Development in Africa (NESDA),

are faced with the need for indicators to assess the state of the

environment and assess the root causes of environmental
 
degradation. 
There indicators are the statistical underpinning

that will guide future strategies. NEAP Secretariats in the

individual countries are also in need of environmental indicators
 
to assess progress as they implement plans and programs. They

want 	to know, for example, how well they are doing and they want
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to share this information with the public and the international
community. It is not surprising, therefore, that NESDA has given
priority attention to the development and use of indicators in
 
its work plans.
 

A. Defining Environmental Indicators
 

Environmental indicators are statistical measures that tell
us about the status of an environmental 
concern in relation to a
broad social goal such as economic welfare, human health, social

welfare and equity, ecological sustainability, aesthetic

appreciation, and more. 
 The key point is that an environmental

indicator is defined by its relationship to people and their
values, and is therefore linked to the other two dimensions
 
identified in previous NESDA workshop discussions. An indicator
by definition must indicate something. Environmental indicators
 
indicate how well or poorly societies are doing to achieve a
 
perceived goal.4
 

An ideal indicator meets four criteria:
 

o It is a reliable statistical measure;
 
o 
 It is measured in a comparable fashion over time and
 

space;
 
o 
 Its changes can be assessed against a scientifically


valid norm or standard; and
 
o 
 It bears upon a clearly identifiable social goal.
 

In short, indicators should be based on data collection and
processing techniques that are of known quality; be composed of
time series and interspatial comparisons so that changes and
differences can be observed; grow out of or reflect the best
knowledge of established models of natural and human-induced

phenomena; and generally be agreed upon as showing progress

toward or away from accepted social goals.
 

Sometimes there is 
a fifth criterion: that an indicator be
based on information that is useable by decision-makers. That
 means developing indicators at the level of an administrative

unit for which policy is made, most often the nation or province.
 

The most important aspect of indicator work is that
indicators be developed and used for a specific purpose.
example, in assessing progress toward the goal 

For 
of conservingbiological diversity, data on the number of species, populations,


and their distribution can be used as 
indicators at global,

regional, national, and ecosystem levels. 
 If, however, the goal
is to assess the most important threats to biodiversity, a
different set of indicators would be chosen, such as changes in
land use, harvesting rates, and habitat contamination. If the
goal is to examine the most important responses on the part of
institutions and individuals to conserve biodi2varsity, an
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entirely different set of indicators would be selected, such as
 
public attitudes and the expenditures of government and the
 
private sector on conservation. All of these sets are indicators
 
of biodiversity conservation. They are useful primarily in
 
relation to the purpose they are to serve.
 

It can also be helpful to distinguish between indicators 
developed for making policy and those developed to design, 
manage, and assess outputs and impacts from projects and 
programs.5 In many cases the indicator that is used to assess 
the impact of a project aimed at conserving local soils and land 
-- soil erosion, productivity, land availability and suitability,
fallow periods -- are the same indicators that decision makers 
would use at a provincial or national level to guide policies.
However, the methods, sampling techniques, and data processing 
may be quite different. 

Another important distinction is between the development of 
indicators of environmental conditions -- soils, land, water,
wildlife, crops, sanitation, etc. -- and indicators of process.
For most countries in Africa, the goal of sustainable development
will require increasing crop and food production through
increases in productivity (labor and land), while at the same 
time maintaining or enhancing the quality of the natural 
environment. To bring about change, at least two conditions have 
to be met. Farmers, fishermen, hunters, and foresters have to 
adopt practices that lead to both increases in productivity and
 
long term sustainability of the land and water; and secondly, the
 
policies of local, provincial, and national governments and other
 
organizations have to support adoption of practices. Indicators
 
of adoptive practices and new policies are difficult to quantify

in the same manner as natural resource, economic, and social
 
conditions. Other techniques and measurements are often
 
required. These may include documentation of national and
 
provincial laws and policies, measures of institutional support,

budgets, employment and training, monitoring, research and
 
development, gender differences, and measures of public opinion
 
and satisfaction.6
 

Indicators can range from the simplest statistic to complex,

aggregated indexes. A simple measure of dissolved oxygen in
 
freshwater ecosystems can be a good indicator of one of the
 
conditions needed to support aquatic life. The concentration of
 
ozone or particulates in urban air can be used to indicate the
 
quality of the air in terms of its impact on human health. Soil
 
moisture and vegetative cover can be a good indicator of the
 
conditions supportive of crop production. The changing

concentration of carbon dioxide in the atmosphere is considered
 
an important early warning indicator of potential climate change.

More complex indicators summarize conditions across a number of
 
variables, such as the Greenhouse Gas Index. That index is
 
composed of measurements or estimates of the annual net emissions
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of major greenhouse gases --
 carbon dioxide, methane, and

chlorofluorocarbons. These measurements are weighted by the
 
infrared absorptivity of each gas and its effective lifetime,

converted to common units, and combined to a single number for

each country. Life expectancy, gross national product, and price

indices are all indexes of individual measurements which can be

used to assess progress toward social goals.
 

Indicators are indirect measures of goals that cannot be
measured directly. In a recent study, staff from the World

Resources Institute and the World Conservation Union worked
 
together to identify a set of biodiversity indicators that could

be used to assess conservation. It proved impossible to define

biodiversity so that its conservation could be indicated directly

with a single measurement. It was necessary to redefine the goal

into sub-goals for conserving species, genes, and communities.

Even with this procedure, no single indicator could be identified
 
for each of these categories. Instead, sets of indicators were

developed for each goal. 
The final list contained 22
 
indicators.7
 

Much of this discussion focuses on indicators that are

intended to be policy-relevant. By this it is meant that the

indicators should be relevant to making policies, but they do not

necessarily indicate just what policies should be undertaken or

what decisions should be made. 
For example, an increase in the

deforestation rate often suggests that natural forests are being

exploited for timber at rates that cannot be sustained over time.

However, the policy response will likely be very different if the
 cause is over exploitive logging, rapidly expanding slash and

burn agriculture, or forest clearing for livestock grazing. 
The

indicator here is rapidly deforestation, but the policy response

would be different in each case.
 

Finally, a distinction needs to be made between the

development of a 
(possibly large) set or sets of indicators and a
single indicator or index. A single environment index is clearly

ideal from the point of view of having maximum impact on

environmental policy at a national level: 
the GNP and the

unemployment index play just such a role in economic and social

policy. 
Because of the complexity and variety of environmental
 
concerns, such a degree of aggregation is extremely difficult
 
and, carelessly done, risks being meaningless. For many

purposes, it will be necessary to specify a set of goals and link

individual indicators to each. 
This process usually leads to the

creation of a set of indicators, be it for biodiversity

conservation, environmental quality, resource sustainability,

sanitation, or sustainable development. Nonetheless, it is

important to seek methods and conceptual approaches that allow

aggregation to a few key environmental indicators, if not to one.
One such concept is that of grouping indicators into meaningful

clusters that can potentially be aggregated into single indices.
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B. Policy Analysis Frameworks
 

A policy analysis framework provides a means of organizing

environmental indicators in ways useful for decision-makers and

the public. In particular, it provides a way to show cause­
effect relationships that link pressures to the state of an

environment, the state of the environment to human impacts,

impacts to responses on the part of individual households,

businesses, and governments. As such, a framework helps

policymakers and the public to see environmental problems as

interconnected and to design and implement policies that address 
problems at the appropriate levels. 

In the past, a number of analytical frameworks were used to
identify, develop, and communicate indicators. These includedthe media aPproach (air, water, land, and living resources),
which was used to compile indicators of environmental quality and

quantity; the goals approach, which was used to select indicators

according to legal and administrative mandates, usually at the
national level; the sector approach, which examined indicators of
 
environmental impact from the perspective of transportation,

industry, urbanization, agriculture, and other sectors. Perhaps

the most widely-used framework 
 is the simple pressure-state­
response framework, which serves to identify and develop
indicators in a way that linked effects (state) with causes
 
(pressures) and the causes and effects with public and private

actions (responses).
 

1. The Pressure-State-Response Framework 

A number of national and international organizations have
found the pressure-state-response (P-S-R) framework to be a very
useful way tc select and organize indicators, and one of the
easiest to understand and use. Initially proposed by Canadians 
Tony Friend, David Rapport, and others, the P-S-R framework hasbeen adopted by the Organization for Economic Cooperation and

Development and used as a method for organizing chapters in its

periodic report "The State of the Environment" and for organizing

its 1991 report, "Environmental Indicators, A Preliminary Set".8

In 1991, Canada, using this approach, released "A Report on
 
Canada's Progress Towards a National Set of Environmental
 
Indicators".9 Sometimes a fourth element, impacts, is added.
The basic elements of this framework are described below. Also
included is a brief discussion of performance indicators.
 

Pressures. Environmental pressures include both social
 
pressures and natural fluctuations that disturb the environment

from baseline conditions. Social pressures on the environment 
can be divided into underlying (indirect) pressures (such as 
population growth and type of economic activity -- agriculture,

industry, transportation, energy, trade, etc.) 
and proximate (or
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direct) pressures (such as raw sewage discharges into a village
or town, or emissions of air pollutants, or over intensive
farming of soils). 
 In both cases, the goal is to measure change.
Indicators of pressures are essential to help policymakers and
the public understand and address environmental issues. Because
 pressures are the basic causes of environmental problems, they
are often the most economically efficient place to attack the
problems. 
In Africa, the data needed to develop indicators of
pressures are often easier to obtain than other environmental
 
information.
 

Environmental States. 
The state or condition of the
environment is one of the main concerns of policymakers. What is
happening to the environment and how is it changing? Ultimately,the natural environment is society's life support system. 
It is
commonly divided between renewable and nonrenewable natural
 resources 
(forests, farmland, fisheries, water, wildlife,
minerals, etc.) 
and the quality of the three media: 
air, water,
and land. 
Indicators of the state of the environment include
primarily measures of quantity -- amounts of natural resource
remaining, for example --
and quality -- the condition of the
soil, concentrations of disease vectors in water, for example.
Since society may heavily modify the natural environment with
agriculture, roads, buildings, machinery, or other products,
state-of-the-environment indicators also include such measures assanitation and housing conditions.
 

Freqipently, standards reflecting important social values are
set for state-of-the-environment indicators. 
For example, the
World Health Organization and other national and international
bodies set maximum concentration standards for many pollutants in
the three media and in food. 
Although state-of-the-environment

indicators are important in themselves, they are most useful to
policy-makers and the public when supplemented with indicators of
 pressures and impacts, which link the cause and effect of changes

in the environment.
 

Environmental Impacts. Environmental impacts are the
effects that changes in environmental conditions can have on
society. 
They include health impacts, economic impacts, other
socioeconomic impacts, and changes in the ecosystems themselves.
Health impacts can arise from exposure to pollutants, increased
 or new exposure to natural pathogens, disruptions in food supply,
or increased risk from other manmade or natural hazards.
Indicators include incidence of environmentally related diseases
 or injury and death rates from hazards. Environmental health
impacts are often difficult to quantify because of insufficient
knowledge of cause-effect (dose-response) relationships.

result, health impacts are described as risks. 

As a
 
With sufficient
knowledge, they are expressed as a ratio between a change in the
state of the environment and a change in morbidity or mortality.
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Direct economic losses from changes in environmental
 
conditions can be determined by estimating the costs from lost
 
productivity due to health impacts, reduction in agricultural

productivity from pollution or soil degradation, depletion of
 
natural resources, material damages, time lost to congestion, and
 
more. (Economic losses are especially difficult to calculate
 
when the underlying biological or physical impacts of changes in
 
environmental quality cannot be accurately quantified.)
 

Other sociaeconomic impacts, often highly subjective and
 
difficult to quantify, particularly in monetary terms, include
 
loss of aesthetic, recreational, and cultural amenities.
 

Society may also suffer losses through damage to ecological

life-support systems. Such losses are especially difficult to
 
quantify because they involve non-marketed goods and services
 
that society takes for granted (for example, the environment's
 
capacity to assimilate wastes) or because the effects of losing

these goods and services would only be felt by future generations
 
(for example, mining groundwater reserves).
 

Response. Response indicators measure what society is doing

to deal with environmental problems. Society may respond by

reducing underlying or proximate pressures (for example, by

installing sewer lines to remove human wastes from inhabited
 
areas), by improving the state of the environment (for example,

by cleaning up solid or hazardous waste sites or by reintroducing

threatened species or restoring a wetland), 
or by taking

defensive action against impacts (for example, boiling water to
 
kill microbes in drinking water, or changing farming practices).
 

Response indicators include measures of public opinion,

environmental expenditures, environmental licensing and other 
regulatory actions, incentives, protection and clean-up efforts,

research and training, changes in policies and institutions,

changes in land use practices, and even information and
 
environmental reporting. As noted above, some of the most
 
important responses -- changes in incentives and policies -- are
 
difficult to quantify.
 

Performance, Indicators of performance can be taken from
 
any of the above categories. One can use measures of pressure,

state, impact, and response as indicators of performance. The
 
key element is the determination of a target. When targets have
 
been set by organizations such as governments, international
 
organizations, and private groups (based in large part on good

science and documented practices), then it should be possible to 
develop and use indicators to assess movement toward or away from 
the target on a periodic and timely basis. 

At this point a distinction should be made between goals and
 
targets. Goals (such as environmental quality and sustainable
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and equitable development) are often not strictly achievable,that 	is, one cannot say precisely when society has reached the
goal, although indicators can be used to suggest whether there ismovement in the right or wrong direction. 
Targets are different.
Targets can be set and indicators can be chosen to measure
progress towards them. Communities, countries, and the world asa whole have increasingly established environmental anddevelopment goals that almost everyone agrees with, such as
maintaining the global climate within natural fluctuations andconserving biological diversity. However, targets are only setfor some of these goals or for some aspects of the goals. There
are goals for conserving biological diversity and some countries
have set targets for halting the loss of species; others have
targets for establishing and protecting remaining habitats.
 

2. 	 Other Frameworks for Developing Environment and Natural
 
Resource Indicators
 

Though much of the work on indicators is based on the
pressure-state-response framework, there are other approaches,
including some that do not fit into this framework.
 

A framework that is more comprehensive than pressure-state­reaponse but comparable in many ways is that based on
material balances. Such an approach tracks the flows of material
removed from the environment, transformed by human and industrial
activity, and returned to the environment either as waste and
pollutant streams or dispersed through dissipative uses. Hard to
implement in practice, this approach nonetheless provides a more
complete view of the pressures human activity places on the

environment.
 

A number of researchers are using a natural resource and
environmental account ing framework to improve and expand existing
indicators of economic production, particularly indicators of net
national and sector product and capital. 
Natural resource
accounting attempts to improve measures of resource stocks and
flows and value. It also attempts to capture measures ofdegradation and damage. Both 	of these efforts lead to betterindicators with 	which to make investments in resource management,restoration, production, and investments.10
 

Another approach is that of ecological sustanabilty. Here
the terminology changes from a human welfare and goals approach
to an ecosystems approach. Indicators of stability,
irreversibility, integrity, resilience, diversity, and
sustainability are suggested for a given ecosystem at various
geographic scales. Indicators of nutrient and energy flows,
biomass, species diversity, contamination, stress, and other
biogeophysical processes are being developed. 
The most pressing
problem with this framework are the "so what" and "who cares"
questions. When are indicators of diversity, for example,
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meaningful to society and what do changes in diversity tell us?
 
Can changes in ecosystem dynamics be linked to human welfare at
 
scales that policy-makers understand and find useful? One of the
 
most interesting concepts emerging from this work is that of the 
precautionary principle. It states that where there are threats
 
of serious or irreversible damage, lack of full scientific
 
certainty should not be used as a reason for postponing cost­
effective measures.11
 

Finally, and perhaps most inportant for this workshop, is a
 
sustainable development framework. Such frameworks are being

constructed and used by policy-makers to incorporate a wide set
 
of human values and to develop a new set of indicators. There
 
are two basic approaches to sustainable development indicators:
 
economic-centered and multi-dimensional.
 

The economic-centered approach looks at indicators of
 
natural and human capital stock. David Pearce and colleagues

distinguish between weak sustainability, where qgowth in human
 
capital can be substituted for natural capital (as long as
 
critical ecosystem services are maintained), and strong

sustainability, where growth in human capital cannot come at the
 
expense of remaining total natural capital.12 The principal

issues faced by economists and ecologists working in this area
 
are determining measures of critical natural capital and
 
compiling data for all forms of capital. Other economists argue

that the main task should be to improve measures of income rather
 
than capital because real income is a better measure of
 
sustainability.
 

Another critical issue in both the economic and ecological

approach to sustainability is to determine the benchmarks,

thresholds, or standards with which to judge or determine the
 
sustainable use of a resource. There is growing body ofa 
scientific literature that can be used to help policy makers and
 
project managers set targets for the sustained use of a resource.
 
Micro indicators of rooting depth, soil moisture and texture,

vegetative cover, erosion, and other properties of land, water,

and soils are being developed (and in some cases combined into
 
indexes) that can suggest targets for land managers. These are 
the constraints that all farming technologies -- traditional and
 
modern -- have to take into consideration.
 

The multidimensional approach suggests that policy-makers
need indicators (or a single index, if possible) in at least five
 
domains: a natural resource and environmental quality domain, an
 
economic growth domain, a social domain (education, health,

welfare), an equity domain (inter and intra generational), and a
 
political rights domain (freedom, human rights, democratic
 
participation). The NESDA proceedings have suggested a seven
 
dimension approach in which population and technology are added.
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The Commission on Sustainable Development has prepared a
working list of sustainable development indicators. However, the

list was so lengthy that the staff was asked to see if the

indicators could be aggregated into a set of indices.13
 

Some experts have suggested a reverse approach to

sustainability, the unsustainability approach. If things are
getting worse, then the starting point for change is to reduce
 
the rate of deterioration. A trend may be viewed as

unsustainable, but without knowing what would be sustainable.
 
The task is, can a few indicators be developed that would at

least reduce the rate of deterioration? If productivity is

declining, then the first task is to arrest the rate of decline.

If remaining natural forests are keing depleted at a rate of 1.0%
 or more per annum, the first task is to lower that rate, while

determining what could be a better use of remaining natural
 
forests.
 

At this point, it may not be essential that any one
analytical framework is determined the best, but it is essential

that indicators be develored in the context of a framework that
 
supports policy analysis.
 

3. Issues and Guidelines for Indicator Development
 

There are seven major issues that need to be addressed in

developing better environmental indicators for sustainable
 
development. Guidelines on how these issues may be addressed
 
follow.
 

A. Purpose and Audience
 

The most basic issue in indicator development is the need to

clearly determine and define the purpose of an indicator and its

intended uses. Are the indicators to be used for policy

planning, for policy review and assessment, for reporting on the
 state of the environment, for early warning, for communication to
the public, or for managing and assessing impacts of projects, or
 
some other use? Will the indicator be used to allocate
 
resources?
 

The goals provided by Agenda 21 are an excellent starting

point for the development of a new set of environmental and

sustainable development indicators. 
But, it is incumbent on each
country, province, and local administrative unit to review its
goals and targets. Purposes cannot be delivered from the top,
 

they must emerge through a process of consultation, deliberation,
 
and assessment.
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Two frequently identified purposes for indicator developmenta1: t e need to assess the changing condition of ecosystems inrelation to human welfare and long-term sustainability and theneed to measure performance. Are nations achieving the goals and
 
targets they set?
 

Guidelines for Indicator Development
 

1. Clarify the purpose of developing a single indicator or set
of indicators. 
There is no perfect set of indicators, but
 
many sets for many purposes and uses.
 

2. 
 Make use of existing mandates to highlight the growing need

for indicators at national, provincial, and local levels.
 

3. 	 Focus on the needs of policy-makers. Be selective: 
an

important goal is to identify a few useable, meaningful

indicators, a minimum set that can be managed and reported
easily. 
It may help to start with "proxy" indicators. One
 or two key statistics can make a difference. Although there
is demand for a single index of sustainable development,

progress can also be made one indicator at a time. The
 
process of learning by doing is probably going to be more
effective than waiting for the perfect indicator or set of
 
indicators.
 

4. 	 Base the selection of indicators on instinct as well as on a
carefully thought-out rationale. 
Even 	better, focus on

indicators that work, that are useful.
 

5. 	 Encourage and support indicator development and use at all
levels of government administration and for all major scales
 
of ecosystem function.
 

6. 	 Continuously assess the need for and usefulness of
indicators, particularly in light of changing social.values
 
and goals, new technologies, and opportunities for public

participation.
 

7. 	 Assess the use and misuse of indicators and use these

results to improve communication as well as selection.
 

B. 	 Conceptual Frameworks
 

A number of analytical. frameworks are being used to develop
and organize sets of indicators. 
These include the pressure­
state-response approach, the resource and ecological

sustainability approach, the economic and resource accounting

approach, the natural resource management framework, the
sustainable development approach, and others. 
The question is:
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What 	analytical framework is most suitable for the purpose and

audience? What analytical frameworks are available and do they

incorporate the values and scientific understanding that is
 
needed to select indicators useful for making policy?
 

Guidelines for Indicator Development
 

8. 	 Focus on developing indicators that link and relate
 
environmental conditions to human welfare, measured in all

important dimensions (economic, ecological, social,

aesthetic, other). But, be willing to make use of proxy

indicators even if they are based on incomplete frameworks.
 

9. 	 Develop indicators at geographic seales and for

administrative units appropriate to the decisions and
 
policies that have to be made.
 

10. 	 Integrate development and use of indicators at local,

national, regional, and global levels.
 

C. 	 Standards, Thresholds, and Benchmarks
 

Establishing standards, thresholds, and benchmarks is a
third issue. The standards for determining impacts on human
 
health are better developed than are standards for assessing

natural resource sustainability. For example, how much primary

forest, wetland, and grasslands can be used (consumed) before
 
major damage is done to the ecosystem and the human societies

that 	depend on it? Can units of ecosystem health be developed

and applied in ways comparable to human health and economic

development? Can indicator researcaiers develop a series ofscientific rules of thumb (damage functions and benefit
 
functions) that can be used in the interim as they learn more
 
about the resources and the ecosystem functions?
 

Further, are the right resources being measured by
indicators? 
Mostly, indicators are developed for non-renewable
 
resources 
(minerals) and renewable resources (agricultural lands,
forests, wetlands, grasslands, wildlife, freshwater, and coastal

and marine resources), but what of the environmental services

that 	those resources provide? 
How well are these understood and

what indicators can be developed to assess their effectiveness
 
and sustainability?
 

Thresholds or standards are essential in developing targets,

and targets are essential if performance is to be measured.
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Guidelines for Indicator Development
 

11. 	 Encourage policy-makers to establish goals and targets,

using the best available information on thresholds and
 
standards.
 

12. 
 Stimulate research on standards or thresholds. At a
 
minimum, develop a common set of scientific "rules oZ thumb"
 
that can be used to set preliminary targets for performance
 
indicators.
 

13. 	 Can healthy ecosystems be defined in terms useful to
 
decision-making? 
Is this metaphor helpful in determining

policy-relevant thresholds and targets?
 

D. 	 Environmental Monitoring, Data Availability, and Data
 
Quality
 

Having the data to develop an indicator is crucial.
 
Indicators are based on available data and the best data are
 
available from environmental monitoring and collection programs

that 	are institutionalized and ongoing. However, national and
 
provincial environmental monitoring programs in most African
 
countries are not well developed. Data needed for basic
 
indicators of natural resource stocks and flows 
(endowments,

change, and conditions) are not compiled on a periodic basis;

data 	on ecosystem conditions and services are compiled

infrequently; data on pollution and sanitation are also
 
infrequently compiled.
 

Data are rarely comparable over time (time series) and space

(by country and ecosystem), and a considerable amount of basic
 
data is of unknown and undocumented quality.
 

There are also important issues of gaining access to basic
environmental data because of government and private sector
 
requirements for secrecy and privacy and scientific jealousy.

And information is costly. Much of the information is in
 
scientific archives, retained by project managers, and stored in
 
computers in donor countries or in regional organizations and is
 
difficult to locate and access.
 

Guidelines for Indicator Development
 

14. 	 Wherever possible, be practical and make use of existing

statistics in developing indicators. There are frequently

informal indicators and traditional information sources that
 
can be tapped. Often administrative files, social surveys, 
censuses, aerial photos, project information, and other 
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sources can be used to develop provincial and local
 
indicators.
 

15. 	 The development and use of indicators for policy-makers will
 
help influence the development and maintenance of

environmental monitoring programs. 
 In the long term, the
demand will determine the supply of policy relevant data.
 

16. 	 Support creation of data directories and environmental data
 
reports as steps towards the development of better
 
indicators.
 

E. 	 Scientific Understanding and Index Development
 

The best indicators are those based on solid scientific

understanding of environmental processes and detailed knowledge
of traditional and modern uses of land. 
 Indicators will need to
be continually revised and improved, based on new knowledge and
understanding of social and natural phenomena and continuous
 
environmental monitoring.
 

One of the most difficult problems in developing new indices
of environmental quality and resource sustainability is the

inability to combine disparate data. 
What 	is the basis for
aggregating parameters (single variable indicators) into indexes?
What methods are available and how reliable and valid are they?
When and how can measures of soil conditions be combined into an
indicator of soil degradation, soil suitability, or risk?
 

The Netherlands has made a major effort to develop

aggregated single indexes to use as indicators of their seven

national environmental policy planning themes. 
They 	have relied
 on physical and chemical measures such as potential

eutrophication, acidification, toxification, solid waste

disposal, local disturbance, ozone depletion, and carbon dioxide
emissions. Each indicator is assessed in terms of agreed upon
targets. 
Can similar kinds of indexes be developed for soils,

forests, biodiversity, water resources, and coastal resources,

which are more pressing environmental and development issues for
 
Africa?14
 

Guidelines for Indicator Development
 

17. 	 Expand research on ecosystem services (structures and
 
functions) to better understand linkages between changes in
 
ecosystems and human welfare.
 

18. 	 There is still considerable effort needed to understand

human impacts on natural systems, to determine and quantify

cause and effect. Can scientists document land use
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practices that sustain soils, water, and wildlife in an
 
African context? Can this information be used to guide the
 
selection of targets and indicators?
 

19. 	 Scientists and policy-makers speak different languages.

What is needed to integrate ecological knowledge and
 
concerns with policy-making rhetoric is a new common
 
currency. 
Research that combines economic and ecological

units of measure, or develops a new integrative measure,

will be essential if an indexes of environmental or resource
 
sustainability are to be developed.
 

F. 	 Communication and Reporting
 

Unlike scientific indicators, policy-relevant indicators
 
have to reach a much wider audience to be used effectively. They

have to fit within a context that the public and policymakers can
 
understand and find useful and meaningful. They have to be
 
understood by educators, the media, and others who communicate
 
directly with the public.
 

Indicators are usually presented in graphical and map form,
 
are presented to the public on a periodic basis, are presented in
 
a timely fashion and with enough documentation and analytical

interpretation so the user can understand the major limitations
 
of the data and the analysis and get a sense of changing

conditions and trends, linkages, and policy relevance.
 

Distribution of indicator reports to the public and the
 
media is costly, and in many countries and cultures this is not
 
the way people get and share news about societal information.
 
While indictor and environmental reports are essential,

alternative means of communicating and distributing indicator
 
information to the public are needed.
 

Guidelines for Indicator Development
 

20. 	 Ensure distribution and dissemination of indicator
 
information through appropriate indicator and data reports,

state-of-environment and sustainable development reports,

NEAP assessments and strategy documents, sector studies,

bulletins, and other ways of reaching targeted audiences.
 

21. 
 Support efforts needed to communicate environmental
 
indicators periodically through the news media.
 

22. 	 Support efforts to conduct performance reviews and assess
 
program impact as ways to increase the demand for and use of
 
environmental indicators.
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G. Institutional Arrangements and Information Policies
 

Underlying the above six issues are the fundamental problems

dealing with the policies and institutions of government, the
 
private sector, and the research community. Under growing

pressure from the public, government institutions are beginning

to establish goals for sustainable development and they are
 
beginning to develop the plans, strategies, and policies that

should adjust incentives and, hopefully, lead to changed

behavior. Only small efforts have been made to begin to work

cooperatively to develop the new environmental and development

information that will help guide this process.
 

Guidelines for Indicator Development
 

23. 	 Ensure, to the extent possible, that indicators are credible
 
for Cie purpose and use they are intended. Credibility

depends on the quality of the monitoring, the quality of the

analysis, and the quality and periodicity of the reporting.
 

24. 	 Strengthen institutions at national, provincial, and
 
regional levels to develop and report environmental
 
indicators.
 

4. Strategies for Indicator Development
 

Outlined below are a number of basic elements of a strategy

that governments and governmental bodies (local, national,

regional, waterbasin, etc.) in collaboration with universities,

NGOs, and other private sector organizations can follow in
 
strengthening their indicator programs.
 

1. 	 Establist envi:Lvno.ental indicator development and use
 
as a high priori ..y within the organization.
 

2. 	 Provide the policy, institutional, staff support, and

technologies required to carry out an expanded work
 
program. One or two qualified staff with access to
 
data, a computer, and duplicator can make a real
 
difference.
 

3. Link environmental indicator development to economic
 
policy and planning and to the statistical and
 
indicator work of agriculture, energy, industry,

transportation, health, demography, and other important

sectors. It is essential to encourage experts in these
 
fields to help with the development and
 
institutionalization of environmental indicators.
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4. Develop a periodic environmental indicator report or
comparable publication. These reports can build on the

data and analyses contained in statistical compendia,

state-of-environment reports, sustainable development

reports, and others. 
Make sure the reports reach the
 
media. Develop new mechanisms for communicating

indicators to the public.
 

5. 	 Support a research and development effort through

workshops, papers, and joint activities with sectoral
 
ministries and research institutes. Support efforts to

evaluate the use and usefulness of indicators.
 

6. 	 Support training workshops and other activities that
 
lead to greater awareness of the use and value of

indicators, strengthen analytical capacities, and

strengthen institutions engaged in environmental and
 
natural resource monitoring programs.
 

6. 	 Make a concerted effort to incorporate the ideas and
 
work of subnational governments, NGOs, and private
 
industry.
 

7. 	 Work with statistical and scientific organizations to
 
develop standard classifications, thresholds and

benchmarks, and improve monitoring programs, analytical

tools, and other means to better understand the
 
accuracy and reliability of the information.
 

8. 	 Take advantage of opportunities to integrate

environmental indicators in existing plans,

publications, and reports of the government.
 

Developing and using indicators is not new in Africa.

Individuals, households, local and national organizations, and

regional organizations continually develop and use indicators on
 
a periodic basis.
 

However, with new information technologies -- computers,
software, telecommunications, e-mail, printers -- many
organizations can participate in the analysis and reporting of

environmental indicators in the context of sustainable
 
development. Indicators can be used to strengthen indigenous

democratic institutions and they can help to build increased
 
understanding and awareness of the public.
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Appendix 2. Information Resources
 

1. 	 Indicator Database for Africa.
 

In addition to this paper and a paper on biomass indicators,
 
my colleagues and I at the World Resources Institute have
 
compiled an up-to-date set of 55 natural resource and
 
environmental indicator data tables at the national level for all
 
53 countries and 7 regions in Africa. These are presented here
 
at the workshop in draft form to provide evidence of the
 
considerable amount of statistical information available in
 
Africa on the environment and natural resources. We also very

much 	want your suggestions and comments on how these may be
 
improved over time. A diskette version will be available within
 
two months.
 

2. 	 Preliminary Indicators for Monitoring Changes in the
 
Natural Resource Base
 

Starting from the assumption that all land and water
 
projects will have environmental impacts, Fred Weber identifies
 
five 	categories of resources that should be monitored before,

during, and after a project. He also provides information on
 
some 	of the methods that can be used to develop these indicators.
 

3. Catalogue of Natural Resource Management Indicators
 

In support of work with the US Agency for International
 
Development, a Catalogue of Natural Resource Management

indicators was prepared. It lists some of the kinds of
 
indicators that can be used to assess impact of projects and
 
programs as well as measures of local resource conditions.
 

4. 	 Country Data Sampler for Cote d'Ivoire
 

In cooperation with the government of Cote d'Ivoire and a
 
number of other organizations, we have developed a computerized
 
set of 20 maps at 1:1,000,000 based on the Digital Chart of the
 
World which can be viewed, queried, and printed for use by policy

makers. The so-called Country Data Sampler contains maps on
 
infrastructure, natural resources, and demography. These can be
 
used to calculate indicators at the subnational level. A brief
 
description of the CDS is available. A comparable CDS can be
 
developed for each country.
 

5. 	 1993 Directory of Country Environmental Studies
 

A copy of the WRI 1993 Directory of Country Environmental
 
Studies is available in hardcopy and diskette. The Directory

provides a listing of all national environmental studies for
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Africa and a brief annotation for each. Most of these reports
 
contain valuable information that can be used as indicators.
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The Bank's Work on ESD Indicators
 
A Source Guide
 

Overview 

The Bank uses various channels to document and seek comments on its work on 
indicators of environmentally sustainable development (ESD). There are formal and informal 
channels; aimed at technical or generalists audiences; dealing with specific issues or aiming for 
policy-oriented summaries. This is true for the small team working on indicators in the 
Immediate Office of the Environment Department (ENV), as well as more generally. This paper 
pulls together key documentation prepared by the indicator team, as a user guide to its materials. 

The quality and availability of systematic data on biological, physical, and sociological 
aspects of development is very weak. Improving the rigor of measurement and monitoring of 
environmentally sustainable development (ESD) is a high priority of the the Bank's new ESD 
vice presidency. ESDVP began allocating significant resources to this effort in FY94, and has 
established a Thematic Team on Indicators, Methodologies, and Concepts under the leadership 
of Andrew Steer (Director, ENV). 

However, more is involved than devising new sets of tabulated data. Much of the 
substance of ESD is emerging in text (like environmental assessments and action plans) and 
geographic information systems (particularly in targeting problems within countries); a major 
challenge will be to coordinate work among information systems. This implies a work program
reaching beyond the ESD Vice Presidency and exploring innovative approaches to information 
with potential application to other areas of interest to the Bank. For practical reasons, the 
present effort will work outward from the Bank's Environment Department to devise a 
knowledge-base that combines indicators, text and geographic information systems (GIS), for 
use throughout ESDVP and developed with attention to wider Bank use. 

This is an ambitious plan. For that reason, near-term goals have been set as well, 
notably organizing and disseminating indicators and texts already available to the Bank. This 
should help demonstrate that the Bank is taking a proactive and practical stance on evaluating 
and monitoring ESD, without losing sight of the fundamental changes that are necessary but also 
will take time to show results. Background papers on three "legs" of work on a knowledge-base 
are being prepared (substance, organization of work, and informatics); draft environmental 
indicators and supporting texts and visual aids will b& circulated in early FY95, in electronic as 
well as hardcopy forms. What follows focuses on tabulated data and the indicators derived from 
them; separate notes will be prepared on text- and image-oriented efforts for the knowledge­

GUIDE/JOC/8-5-94
 



base. The possibility of dissemination in a formal departmental series' is also being considered,

with a working title of Indicating Environmental Sustainability. A new, policy-oriented and data­
rich Bank publication, tentatively entitled Monitoring EnvironmentalProgress [12], is expected
 
to emerge from this series, in 1995.
 

Retrospective2 

During FY94 ENV established a team to work on environmental indicators.3 After a
 
stock-taking exercise [1], a preliminary framework was devised [3] mainly from work initiated
 
elsewhere, since the Bank is more a user than compiler. Consultations with NGOs as well as
 
other international agencies and national authorities followed." 
 A general discussion of these
 
efforts is given in the FY94 edition of The Bank and the Environment (repeated below).
 

ENV's framework fo" indicators, covering social and economic as well as ecological

issues, was recast based on comments received by end-FY94. "Optimally inaccurate indicators,"
 
as developed in above-mentioned materials, have been generated at the national level for
 
forestry, biodiversity, subsoil 
 assets, water quality, "green" national accounts, material
 
throughput, global climate change, taxes and subsidies (energy and electricity only); and are well
 
advanced for uses of natural sinks (air pollution, acidification, eutrophication, and toxification).

These indicators are being reviewed by outside experts (e.g., FAO on forestry) and in the Bank
 
(e.g., the central forestry team), as much to crystalize plans for further work as to decide what 
are the best indicators that can be compiled, now. 

Indicator work also proceeded in the context of Portfolio Management, Next Steps.

While the environment is not a 
sector, the team has been ensuring appropriate components
within sectoral efforts, notably forestry and agriculture (land quality) but also urban, transport,
water, and poverty. ENV spear-headed work on performance indicators for biodiversity and 
pollution abatement. A draft report on this work was circulated to the Thematic Team on 
Indicators, Methodologies, and Concepts in late-FY94 and at the Bank-NGO meeting in May
1994. ENV also manages RPO-funded research into service level indicators which promises
better performance monitoring at the project level. 

ENV hosted a two week visit by noted indicator expert, Albert Adriaanse, from the 
Dutch Ministry of the Environment, in late-FY94. This promoted an integrated view of 

'For guidelines, see World Bank Publications Policies and Procedures, April 1994; particularly pages 41-3. 

'Taken from ENV's FY94 Retrospective and The Bank and the Environment, Fiscal 1994. 
'The unit comprised John O'Connor, Claudia Sadoff, and (beginning December 1993) Kirk H-,milton with support by Hawanty Permans. 
*Team m.-mbers attended the UNEP/UNSTAT Consultative Expert Group ileeting on Environmental Statistics (Geneva, November 1993);

IUCN General Assembly (Buenos Aires, January 1994); National Accounts and the EnvironmentMeeting (London, March 1994); IDRC Meetingon Chapter 40 of Agenda 21 (Ouowa, April 1994); UNDP workshop on refining the Human Development Index (New York, May 1994); and 
a meeting sponsored jointly by the Bank and CIAT on land quality indicators (Cali, June 1994). Numerous meetings in Washington and by
telepone have been held on the subject with UNEP, UNDP, UNDPCSD, WRI, Earth Council, WWF,FAO, US Forestry Service, etc. 
Individual briefings for experts working on dozens of NGO and national efforts at indicators have taken place, with particularly strong ties to 
US and Dutch efforts. 
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indicators useful to developing as well as OECD countries, and a clearer sense of next steps.
By end-FY94, work was coalescing around a 1-2 day indicator meeting to follow the Annual 
ESD Conference; at which the Bank would unveil the draft of a policy-oriented glossy
publication based on indicator work, with special emphasis on Bank work but placing it in a 
broader, collaborative context of others' initiative, informatics, map-based indicators, etc. 

ENVIRONMENTAL DATA AND INDICATORS. Environmental data and indicators of 
sustainability are needed to make sound policy and operational decisions about environmental 
and natural resource management. Yet even in developed countries data are often incomplete or 
site-specific, making accurate application to the country as a whole difficult. To fill such 
deficiencies, several Bank efforts have begun in close collaboration with national governments,
other international agencies, academia, and NGOs. 

0 Frameworksand guidelines. The Bank is adapting the OECD core set of indicators for 
environmental performance reviews to the concerns of developing economies. An initial 
proposal, "Towards Environmentally Sustainable Development," was presented to the IUCN 
General Assembly meeting in January 1994 and was circulated extensively in the international 
community. An amended version of the framework is currently being finalized, based on 
comments received. Like the OECD, the Bank is using its framework both to compile best­
available indicators in the short term and to build consensus about priorities for further work. 
The Bank's framework is designed with rapid assessments in mind. It is considered a 
complement to ongoing efforts by the Bank and others to promote environmental satellite 
accounts according to the new UN System of National Accounts and more-rigorous approaches 
to valuation. 

* Rapid assessments. On many environmental issues, rapid assessment techniques and 
short-cut methods have been used to compile an initial set of nation indicators. It is expected that 
rough baseline figures can be compiled for most Bank borrowers during the next fiscal year.
While the results will be too crude for many purposes, they should flag key problem areas, 
includirng major deficiencies in basic data collection. New indicators are in preparation for 
natural capital (with commercial and noncommercial aspects treated separately), deforestation,
air and water quality, green per capita income, and an adjustment to measures of saving that 
includes environmental loss or gain. Where possible the Bank is relying on recent work by
others, such as UNDRO's index of natural disasters. 

* Policy-orientation. Frameworks and rapid assessments are useful for identifying
problems, but policy formulation and implementation normally require an additional "bottom-up"
approach to data and indicators. These depend on monitoring each ecosystem, which may be 
subnational or may cross national boundaries. For example, Bank work on land quality indicators 
will first develop indicators relevant for moist-tropical savannahs, intensively irrigated areas, and 
overgrazed pastoral zones. For successful project design and implementation, such subnational 
and regional efforts must be linked to national indicators. The Bank is exploring ways in which 
technical targets and policy-oriented goals can provide the links, building on techniques
pioneered by the Dutch Ministry of Housing, Spatial Planning, and the Environment. 
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0 Coilaboration and capacity building. Initiatives are under way throughout the
international community to help developing economies improve environmental data and
indicators. The Bank assigns high priority to ensuring that its indicator work supports that oi

others, 
 including multilateral, bilateral and research institutions, in order to assist Bank

borrowers in planning a balanced approach to environmental monitoring and evaluation.
 

9 Dissemination. There are risks in early publication of tentative indicators that may

prove inaccurate. However, dissemination of preliminary findings is required since feedback is
 
necessary to improve indicators quickly. The Bank is therefore considering a publication in fiscal

1995 that will contain "optimally inaccurate indicators" to show that available information can

shed light on some key policy issues. Besides being produced in the usual Bank paper and PC

diskette versions, this publication is expected to be made available over Internet with reader
 
response procedures. Electronic versions will include extensive documentation and the detailed
 
data underlying the indicators.
 

ECONOMIC VALUATION AND RESOURCE ACCOUNTING. As the Bank works .o put into

operation the concept of sustainable development, policymakers increasingly ask for help in

placing monetary volues on environmental impacts. Valuation is a systematic means 
 of

incorporating environmental externalities into development decisionmaking. The Bank has three

priorities in its economic valuation work: (a) to apply the technique more widely at the project,

sectoral, and national levels; (b) to further refine the methodology; and (c) to incorporate 
a
broader range of biological, ecological, and sociological expertise into its methods and results. 

1.78 The "state of the art" of valuation methodology is still somewhat primitive. Nevertheless,

much can be done, and valuation techniques are increasingly being used as part of project

development. These efforts are supported by a training program on valuation methodology for

Bank staff and by the production and dissemination of case studies as environmental economics
 
are applied to more and more lending operations.
 

During the past year applied work in this area has ranged from three economic studies 
of environmental issues in Chile to work in Eastern Europe on estimating the benefits of
reducing sulphur in heavily forested areas. In Chile, the study (one of three mentioned above)
applied the principles of environmental economics to evaluating the costs of urban pollution in
Santiago, and examined the benefits and costs of reducing transport-related air pollution (largely
suspended particulates) and water pollution (from domestic sewage). The sources of pollution
were then linked with likely health effects, both sickness and premature death. The cost of
reducing the sources of pollution were compared to the physical and monetary benefits of health.
The resulting calculations can be evaluated in proposed policy changes and urban infrastructure
investments. Plans are being made to use innovative approaches in certain cases---the use of
contingent valuation studies to estimate demand for improved water and sanitation services or
the use of the travel cost approach to estimate consumer surplus from safari tourism in East
Africa. The measurement and economic valuation of the health impacts of pollution control
investments are also receiving increased attention. In the past year work in these areas was 
carried out in Chile, Indonesia, and Mexico. 
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PERFORMANCE INDICATORS. Compiling sector-specific environmental performance
indicators is part of the Bank's plan to improve tools for project performance monitoring and
portfolio management information systems. During the year, the Environment Department took
the lead in organizing this work directly and through the Thematic Team on Indicators,
Methodologies, and Concepts (see above). ENV is proceeding on three tracks. 

First, it has detailed and widely circulated a framework for indicators for twelve
environmental issues (such as urban environmental quality, forestry, water, and soil) that are
important for environmentally sustainable development. This framework was compiled from
(a) existing data sources from, for example, the United Nations Food and Agriculture
Organization (FAO), the Global Enviornient Monitoring System (GEMS), UNEP, and the
World Conservation Monitoring Centre (WCMC); and (b) national level indicators of existing
conditions (and subnational level indicators where available, such as in forestry); and (c)
information on appropriate targets where there is already serious degradation. Recognizing that
there is no internationally agreed framework for environmental indicators, the Bank z using as
baseline the OECD Core Set of Indicators for Environmental Performance Reviews.' 

Second, the Team is circulating this information to sector specialists and task managers
of Bank projects. The intention is to get feedback on the relevance of the indicators for specific
project sites and adjust the rough indicators to reality. 

Finally, in a few areas where environmental issues cut deeply across conventional sectoral
lines (for example, in pollution abalrment and biodiversity), ENV is developing performance
indicators. This work is now in a pilot phase, and while the task is long term and complex, the
goal is to make environmental performance indicators routine in project monitoring, as economic 
and social indicators are. An initial set of national indicators has also been drafted by the GEF, 
with WRI advice, for biodiversity.6 

'See OECD Core Set of Indicatorsfor EnWronmenzal Poicy Reviews, a synthesis repon of the Group on the State of the En ronmem. 
OECD/GD(93)179. Pars, 1993. 

'See Guidelinerfor Moniwrnng and Evaluadon of GEF Biodiversiy Project. The World Bank: December 1993. 
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Dissemination Vehicles 

ENVE:R's indicator team has produced a number of documents that have been circulated
widely but informally, outside as well as within the Bank. An even greater number are in the 
pipeline and likely to become available during 1995. Depending on reactions to materials 
disseminated at a September 1994 experts' workshop, publication may be warranted as a formal
departmental series, with the working title of Indicating Environmental Sustainability. Given 
outside interest in access to the empirical base for the series) comprising large arrays of 
tabulated data, map-based information, and supporting documentation), distribution channels
presently used for the Bank's socio-economic indicators and related anlyses (e.g., Trends in
Developing Economies) may need to be extended to environmental factors. Attention may also
be required to Bank support in disseminating others' documentation that underpins Bank work. 

I. Indicating Environmental Sustainability 

1. Accountingfor the Environment, John C. O'Connor; first draft, August 1993. The first 
draft was circulated widely in and outside; a redraft will be circulated September 1994.
Appendices provide short descriptions of activities bearing on the team's work that are under 
way elsewhere. These are catalogues by topic and country (with some additional institutional 
initiatives listed). The main text charts the course for the team, from support to conventional 
efforts to improve basic data and set standards through to research and dissemination. 

2. Environmental Indicators: Draft Training Note, Claudia Sadoff; first draft, October 1993. 
This is designed as a reference note for Bank staff taking introductory courses on environmental 
economics, etc. 

3. Towards Environmentally Sustainable Development: Monitoring Progress; John C.
O'Connor, first draft, January 1994. The first draft was presented to a workshop at the IUCN 
General Assembly in Buenos Aires, January 1994 and will be issued in the proceedings; it has 
been reprinted in Information andAgenda 21, a report by Canada's International Development
Research Centre on an informal consultation on environment, development, and information 
(April 11-12, 1994, in Ottowa). A redraft is being prepared as the covering document for
technical papers on forestry, water pollution, etc., to be distributed at the Meeting on Indicators 
and Informatics for ESD; September 22-3, 1994. 

4. Environmental Indicators: What Can They Tell US?, Claudia Sadoff, February 1994. 
Distributed widely within and outside the Bank as Environment Dissemination Note Number 5,
it provides a brief, general discussion of environmental indicators. 

5. Green Alternatives to GDP, Kirk Hamilton, March 1994. Presented to the meeting of
the London Group on National Accounts and the Environment, March 16-18, 1994, London.
Examines policy uses for 'green' national accounting and the literature on this topic. Presents 
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a series of models of green accounting designed to highlight particular aspects of resource 
depletion and environmental degradation, then discusses issues of measurability and applicability. 

6. Genuine Saving and the Financing of Investment, Kirk Hamilton and John O'Connor, 
May 1994. Widely circulated inside and outside the Bank. Describes the decomposition of the 
financing of investment in produced assets into net foreign borrowing, depreciation allowances, 
and depletion allowances. Argues that the measure of genuine saving is traditional net saving
less the value of depletion of natural resources. Presents regional (and other aggregate) graphs
of the path of per capita income as well as the components of the financing of investment, 
including genuine savings. 

7. EnvironmentalJ'olicy PerformanceIndicators,John C. O'Connor; first draft, May 1994. 
The first draft was circulated within the Bank (via the Thematic Team on Indicators,
Methodology, and Concepts) and beyond (notably through the Bank-NGO meeting in May 1994).
It outlines a p:ocerdure that uses nation-level indicators for environmental issues (starting with 
forestry, biodiversity, water quality, and air pollution) to facilitate the dialogue between the 
Bank's central and operational units about priority areas for performance monitoring; and 
describes central supports for d,: epening work on performance indicators as priorities are agreed.
A redraft will be circulated in Fall 1994, incorporating comments from operational units and 
further work in the center. 

8. Making NaturalResources Count, Kirk Hamilton with assistance from John Dixon and 
Claudia Sadoff, May 1994. Distributed widely within and outside the Bank as Environment 
Dissemination Note no. 6, it discusses current issues in natural resource accounting, including
valuation methods. It presents the theory and one example of measuring 'genuine' saving,
accounting for the depletion of the environment; and describes alternative policy uses of natural 
resource accounts. 

9. EnvironmentalAccountingforDecision-Matdng,Kirk Hamilton, July 1994. Prepared for 
an OECD meeting on this topic in September 1994. Classifies the different broad approaches 
to environmental accounting. Presents an assessment of the potential uses for these varieties of 
accounts in decision-making. Reviews recent documents from OECD countries in order to 
tabulate the stated purposes of the green accounting programs of these countries, with particular
reference to uses in decision-making. 

10. Monitoring Progress on Sustainable Development, John C. O'Connor; August 1994. 
Prospectus for a meeting to take place September 22-3, 1994 as an Associated Event for the 
Bank's Second Annual ESD Conference. 

11. Rapid Assessment Methods: Filling the Data Gap, Kirk Hamilton. Presented to the 
workshop "Accounting for Change-A network seminar on sustainable development indicators" 
at the New Economics Foundation, October 12-14, 1994, London. 
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Texts in Progress 

12. Knowledge Tools for ESD, John C. O'Connor; first draft, August 1994. Given that 
monitoring and evaluation requires a variable blend of texts, visual aids (maps and charts), and 
tabulated date, how should it all be packaged for decision-makers? Without attempting a full 
answer, this paper gives a vision of what can be done in the near-term; essentially with existing
technology; and with roughly the current budget envelope, in global terms and allowing for some 
redirection from duplicative efforts to "missing links." 

13. Monitoring Environmeatal Progress, ENV team; first draft to be circulated at an 
associated event for the Bank's Second Annual ESD Conference, September 19-21, 1994; on 
Indicators & Informatics for ESD. Envisaged as a policy-oriented summary document, the first 
draft will explore each of perhaps a dozen key issues with a double-page text followed by two 
pages of maps, charts, etc. Supporting technical documents will be noted and provided on 
request. 

14. GlobalApproach to EnvironmentalAnalyses, ENV team; first draft to be circulated in 
early 1995. This document is envisaged as the technical underpining of empirical work given
in the Progressreport [12]. GAE4 will initially bring together technical work already done (as
described above) and those likely to emerge first as room documents for the September 1994 
meeting on Indicators & Informatics. The timing and periodicity of GAEA as a Bank publication
will depend on when these materials reach "critical mass" and how much interest there seems 
to be in them. Consideration is being given to electronic dissemination, possibly via Internet 
as we1l as PC diskettes. Technical documents in preparation, which may be available by 
September, include: 

* Water Ouality - September, 1994; Tariqul Khan (IECSE), Claudia Sadoff (formerly 
ENVDR), and ?. Documents sources and methods for broad measures of water quality, building 
on the chart for biological oxygen demand (BOD) in WDR92 (page 46). It updates and refines 
WDR92; it shows results of similar procedures applied to faecal coliform, where the range of 
plausible estimates is shown to be markedly greater. Efforts are being made to include 
information on access to safe water, updating the relevant chart from WDR92 (page 47). 

* Pollution Monitoring & Evaluation - September 1994; John O'Connor & Philip 
Bogdonoff (ENVDR). Builds on the Water Quality study by documenting sources and methods 
for broad measures of air quality charted in WDR92 (pages 51 and 54); identifying major
weaknesses in such measures even at the scale of low-, middle-, and high-income economies; 
and indicating directions for improvement currently under study at the Bank. It will explain that 
the weaknesses, in particular a lack of spatial acuity, are hardly unique to air pollution but do 
tend to become overwhelming on this issue. It will expand on relevant text from [7], above. 

* Forestry - September 1994; Kirsten Canby (ENVDR) & David Cassells (ENVLW). 
Provides the first publication of subnational data on tropical forests that underpin the FAO's 
Forest Assessment 1990, apart from dissemination through [7] above; together with latest 
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available national estimates for other countries; and discusses the problem of inter-temporal
comparison given the decadal process of assessments currently used for international 
benchmarking. 

* Metals, Minerals, & Energy - October 1994; John Kellenberg (ENVDR) & Grecia 
Matos (US BLM). 

* Valuing Natural Resources & Habitat - [Fredrick van Bolhus, WRI, John O'Connor] 
Essentially an expansion of relevant text from [7], above. 

* Climate Change & Global Warming - [KII & Charles Feinstein] 

* Environmentally-Related Policy Tools - Builds on Economywide Policies Paper of 
ENVPE. Recent years have seen the adoption by a wide variety of developing and developed
countries of significant policy changes affecting the environment, with a new emphasis on the
efficiency gains made possible by harnessing market forces. Some of these changes fall under
the heading of correcting existing listortions or righting policy failures; others are more
explicitly aimed at protecting the environment and improving the management of natural 
resources. Chief among the former are schemes to eliminate subsidies on the use of energy,
water, fertilizers and pesticides, reducing the consequent deleterious effects on the environment,
but also important are the extension and entrenchment of property rights and exploitation rights
for natural resources and the elimination of policies that encourage agriculture extensification
(rather than intensification). Innovations have been seen in controlling access to common­
property resources, such as fishery permit schemes. And encouraging new initiatives have been
undertaken in the application of emission charges and marketable emission permits as the means 
to meet targets for environmental quality, the introduction of user charges for waste collection
and disposal, and road charging schemes for reducing both congestion and pollution.
Preliminary work will appear in the Progressreport [12] discussion of taxes and subsidies but 
a well-articulated document is unlikely before 1995. (Possible sources of information: Bank 
country experts, OECD, CSERGE). 

H. Making the Empirical Base More Accessible 

Outside analysts are often at least as interested in having access to the basic information
collected by the Bank as in obtaining its analysis and summary measures. This is true evenwhere data sources and methods are relatively well known, like national accounting as
summarized in Gross National Product (GNP), etc. The demand for access to underlying details
is all the more understandable in the rapidly evolving field of environmental indicators. Mindful
of this, the Bank is taking steps to match and in some ways exceed the disclosure guidelines that 
have been applied to social and economic indicators: 

1. EISTARS - A set of perhaps 100 ESD indicators will be made available using the Bank's
popular PC diskette system, Socio-economic Time-series Access & Retrieval System (STARS).
It will focus on nation-level indicators used in compiling the Progressreport [12, above]. It will 

GUIDE/JOC/8-5-94 9 



include, in the form of annual time series where possible, measures of forest cover; national
 
habitat; "green" variants on GNP and conventional measures of saving; first crude estimates of
 
the wealth of nations; etc.
 

2. CD-ROM & Internet - Deliveries via higher-level technologies will accompany EI.STARS
 
with a variety of environmental texts like WDR92, The Bank and the Environment (Fiscal 1994),

the EnvironmentalAssessment Sourcebook, EnvironmentalData Sheets, etc.
 

3. Bank Statistical Publications - Recent years have seen the addition of environmental 
indicators to the Bank's established statistical publications (World Development Indicators,Atlas,

and Social IndicatorsofDevelopment, in particular). This is expected to continue.
 

Im[. Related Documents 

The Bank is but one of many units working on ESD indicators, whether narrowly or
broadly defined. For example, the UN Statistical Division (UNSTAT) is the lead international
 
agency if the narrow definition (basic data, statistics, and methodologies) is taken; the Bank has

collaborated with UNSTAT on many aspects of this work. Or, for the broad concept of
monitoring and evaluation (and probably for broad-guage ESD indicators), the UN Commission
 
on Sustainable Development is the lead international agency. Each has established procedures,

including inter-agency reporting process, and generates relevant documentation which is

catalogued by the appropriate agency and need not be repeated. 
 What is needed here, however,
is acknowledgement of documents prepared by others, mostly by other Bank units, which either

provided springboards for work by ENVDR's team, 
or met the team's standards for the kind of
 
information it is committed to providing.
 

1. Assessing the Bank's Environmental Information, WRI study commissioned by ENVLW;

August 1994. Based 
on interviews with Bank staff in various positions, consultants identified
 
areas where the Bank's environmental monitoring and evaluation could be improved most

efficiently with better attention to existing information sources. It also made recommendations
 
about the leadership role the Bank might play in ensuring general improvements in work on ESD

indicators and informatics, improving Bank access to information as a major by-product.
 

2. Land Ouality Indicators (LO) - Ann Hamblin, etc., study commissioned by AGR; first
draft May 1994; second draft in preparation aftc: June inter-agency workshop in Cali, Colombia. 
Provides a general discussion of LQIs and then offers detailed "menus" for three categories of 
land (tropical acid savannahs, intensively irrigated lands, and over-grazed pastoral settings). 

3. Evaluating and Monitoring Biodiversity for GEF Projects - GEF, January 1994. Provides 
a concise review of the how's and why's of monitoring and evaluation, tailored to biodiversity
but with more general relevance. The appendices on specific areas for indicator work are useful 
although still lacking in criteria for deciding which areas deserve highest prioritie, under which 
circumstances. 
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4. Industrial Pollution Projection System - David Wheeler, 1993. 

5. Decision Support System for Pollution Control - Iona Sebastian, draft of 1994. 

6. GEF-WRI draft paper on global shares of natural habitat. 

7. Composite Indicators - IECSE's evaluation of highly aggregated indicators, where the 
principles for aggregation are pragmatic rather than conceptual. 
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November 14, 1991 

The Honourable Jean Charest
 
Minister of the Environment
 
Ottawa (Canada)
 
K1A 	0H3 

Dear Mr. Charest: 

I am pleased to submit the third in a series of three reports by the
 
Canadian Environmental Advisory Council on the subject of Indicators of
 
Ecologically Sustainable Development. The report describes what are
 
called "five new fundamentals" that should be reflected in the next
 
generation of decision support indicators. The fundamentals are intended
 
to be used to build upon existing approaches to reporting environmental
 
information in a way which will increase the relevance of such information 
to senior decision-makers. 

The Council's work on indicators has extended over a period of almost two
 
years. It is clear from our investigations that designing indicators of
 
ecologically sustainable development is a very challenging task, and it will
 
take many years of concerted effort to develop a full set of policy-relevant

indicators. Nevertheless, this is a very important task and we encourage 
you to continue to support and lead the work that is being done within
 
Canada and internationally.
 

Please accept our best regards and our commitment to further service on
 
your behalf.
 

Sincerely, 

Robert 
Chairm i 

Canadli!116 Lisgar Street. Suite 100. Ottawa Canada Ki A0H3 (613) 943-0946 Fax (613) 943-0940 

116. rue Lisgar. Piece 100. Ottawa Canada K1A 0H3 (613) 943-0946 Telec (613) 943-0940 
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Preface
 

The Canadian Environmental Advisory Council 
(CEAC) began work on the subject of sustain-
able development indicators following the July
1989 meeting of leaders of the G7 summit 
nations. At this meeting, Prime Minister Brian 
Mulroney proposed that indicators should be 
prepared that link economics and the environ-
ment, and assess the compatibility of economic
development and the protection of the environ-
ment, leading to sustainable development. The
proposal was endorsed, and a recommendation 
was made that the Organization ,or Economic 
Cooperation and Development examine how 
selected environmental indicators could be
developed, in the context of its work on integrat-
ing environmental and economic decision-making. 

During the second half of 1989 and early 1990,
CEAC reviewed studies and literature on eco-
nomic and environmental indicators. Two impor-
tant conclusions were reached. First, the most
immediate target audience was identified as the 
senior policy-makers and economic analysts
playing key roles in government, corporate, and 
developmont agency planning and decision­
making processes. Second, since this target
group relies hecvily on economic analysis and 
resulting indicatocs, CEAC needed to examine
how economic analysis systems could be broad-
ened to incorporate sustaining environmental 
resources and life-support systems. CEAC's
premise was that these indicators would be used 
in policy- and decision-making at the highest
levels of government and industry, 

Since both economics and sustaining the envi-
ronment were involved, the search for indicators
generated discussions with leading economists 
and ecologists in Canada. In addition, CEAC 
met with staff at the United Nations and the
World Bank. These investigations led CEAC to 
the conclusion that the development and effec-
tive use of indicators depend largely on the eco-
nomic, ecological, and political paradigms
subscribed to by dec,sion-makers. Integrating 
economic and environmental decision-making is 
complicated not only by incomplete knowledge
and information, but also by different theories 
and assumptions of economics and ecology, as 
well as constraints imposed by decision-making 

invited leading representatives of various schools 
of thought in economics and ecology together
with senior Canadian policy- and decision-makers 
to explore the question: How do the conceptual
foundations of economics and ecological ana­
lysls shape the Indicators that will motivate 
policy In the 1990s? 

To stimulate discussions at the workshop, three
delineation studies were commissioned. The
first two describe the major alternative schools 
of thought in economics and ecology, and com­
ment on how these schools propose to deal with 
the new sustainable development policy agenda
through concepts such as 'natural capital' and 
'ecological integrity'. The authors outline some 
of the implications for preparing indicators ofecologically sustainable development. The third 
study examines decision-making processes and 
the further complications that they introduce into 
the design and choice of indicators. This third
study also contains an appendix that evaluates 
several economic analysis systems for their ability
to incorporate environmental factors. 

In July, 1990, close to 40 experts and senior
decision-makers assembled at a workshop
hosted by CEAC in Ottawa. Conceptual debates
centred around the three delineation studies,
while more practical discussions were held on 
taxation, measurement, and investment. Follow­
ing these discussions, the participants identified 
five areas of particular significance and focused 
discussions were held on: regenerative capacity; 
pricing and taxation; ethics; worst-case scenarios;and natural capital. 

The July workshop was an intellectually rigorous
event that stretched the parameters and per­
spectives on sustainable development to their 
limits. The discussions were recorded in an 
extensive set of workshop proceedings prepared
for the participants. In addition, CEAC decided 
to publish three documents under the general
title of Indicators of Ecologically Sustainabie 
Development: 
1 

. Economic, Ecological, and Decision Theories 
2. Synthesized Workshop Proceedings
3. Towards New Fundamentals 

processes. 
The first document contains the three delinea-To examine the complex issues relevant to indi- tion studies prepared as background papers forcators of sustainable development, CEAC the workshop. The second document synthe­decided to host a two-day workshop. CEAC sizes the workshop proceedings, bringing 
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together the array of ideas and insights contrib-
uted by the participants. The third document is 
a distillation of the findings and sense of the 
workshop, as well as the work done by CEAC 
since July 1989 on indicators of ecologically sus-
tainable development. It identifies five new fun-
damentals that should be reflected in the next 
generation of decision-support indicators. These 
fundamental principles significantly extend exist-
ing approaches to reporting environmental infor-
mation, and they form part of the longer-term 
agenda for developing policy-relevant and oper-
ationally useful indicators, 

CEAC's role in developing these indicators is 
first and foremost to advise the Canadian federal 

Minister of the Environment on the appropriate 
scope and direction of work in this area. While 
avoiding duplicating work on indicators being 
done by other groups, CEAC has benefited from 
the generous sharing of information by Environ­
ment Canada, Statistics Canada, and the 
National Round Table on the Environment and 
the Economy. The Council is not mandated to 
conduct ongoing research on a given subject.
Hb:.-e, the three documents published repre­
sent a conceptual and, we hope, pragmatic con­
tribution to the work being done by Canada and 
other nations on finding ways to integrate eco­
nomic and ervironmentjl policy- and decision­
making. 
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Author's Foreword
 

The Canadian Environmental Advisory Council 

(CEAC) has over the past year been responding 

to both international and domestic needs to 

develop indicators which link environment, eco-

nomics and social equity to serve the purposes 

of a wide spectrum of decision-makers. Through

looking at ecological issues, economic issues, 

and issues in decision-making itself, this paper

identifies five new fundamentals which should 

be reflected in the next generation of decision 

support indicators. Indicators should: 


a) 	 reflect a broader scope- the economy and 

hman behaviour within it should be
acknowledged as a subset of the broader 
ackowlegedwhic subsor the bimprovementsecosystem which supports them; 

b) 	 reflect distributive elements which are 
important from a social equity viewpoint ­
incidence of both the costs and benefits of 
environmental degradation on various 
income and interest groups, for example,
should be explicit; 

c) have applications as a forward-looking pro-
/ectlve toolrather than just a descriptive tool 
vr monitoring current or past conditions; 

d) 	 reflect explicit linkages between human 
economic behaviour and the degree of vigour
and productivity of the broader ecosystem; 
and, 

e) 	 recognize the inherent uncertainty in eco­
system behaviour and responses. 

All of these fundamental principles represent 
significant extensions to existing approaches to 
reporting environmental information. Environ­
mental indicators such as those included in the 
Environment Canada report provide a good
base which, augmented by -dditional analyses,
transforms them into indicators which do reflect 
the principles of sustainable development. One 
such augmentation might include, for example, 
an indicator which shows average water quality
available to the poorest segments of a country's 
population.
 
In some cases, additional research and
I oecss diinlrsac n 

to the current state of ecosystemscience are required to generate such informa­

tion. However, much of this information can be 
presented using currently available analytical
techniques. A number of the tools of applied 
economics, for example, are well-suited to 
analysing problems dealing with distributive 
questions, behavioural projections, and uncer­
tainty. The current challenge is in receiving more 
widespread political endorsement of the princi­
pies enumerated in this paper. 
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1 Introduction 

Background and Purpose of Paper 
Over the past year, the Canadian Environmental 

Advisory Council (CEAC) has been responding

to both international and domestic needs to 
develop indicators to assist decision-makers in
working towards a society that embodies theprinciples of sustainable development. The need 
for such indicators was identified - among
other initiatives - during the 1989 G7 summit,
and Canada has continued to maintain a leading
role in addressing this challenge. 

In addition to recognizing the practical applica-
tions for which indicators of ecologically sustain-
able development (ESD) will be designed,
CEAC has addressed the theoretical underpin-
nings of the economic, ecological, and analytical
systems which might define ESD indicators. A
number of independently authored papers were
contracted by CEAC to survey approaches to 
some key issues inthese areas. These, in asso-
ciation with other relevant background materialsdeveloped outsice of CEAC, were used as a
starting point for extensive discussions between
economists, ecologists, and decision-makers in 
a participatory workshop held during the sum-
mer of 1990. 

Ensuing discussions and documentation have 
provided a rich array of practical insights which 
are useful for defining and designing practical
indicators and techniques for their interpretation.
Tho workshop proceedings and its background 

papers provide an important objective record
reflecting a wide diversity of well-informed opin-
ion and experience) The background papers
survey id issues relating to economic theories
of resources and environment, ecological theo-
ries of ecological integrity, and decision theory,
and described how different theoretical para-
digms could lead to different approaches to
designing indicators. While drawing materialfrom and discussing these background papers,
the workshop also explored the use of ESD indi-
cators in selected applications in: (i) project
appraisal for the financing of conservation
investment, (ii) resource and environment pro-

'The background papers are published in CEAC (1991),
Economic, Ecological, and Decision Theories: Indicators of
Ecologically Sustainable Development, CEAC: Ottawa. A 
synthesis of the workshop material is provided inPotvin, J.R.(1991), Indicators of Ecologically Sustainable Development:
Synthesized Workshop Proceedings, CEAC: Ohawa. 

visions intaxation, and (iii) resource and envi­ronment adjustments in economic accounting.
Intensive discussions of five core issues ­
regenerative capacity, ethics, pricing, natural
capital, and worst-case scenarios - were also 
held during the workshop. 

As the workshop was designed to explore and
understand the differences among various
schools of economic and ocological thought, a consensus was neither sought nor reached
regarding the many individual technical issues. 
But some clear messages relating to the princi­pies of indicator design did emerge as a result
of the discussion. The purpose of this paper,
therefore, is to describe these principles and
how they emerged from the various individual
key technical issues. Not all of !he issues raised 
at the workshop are discuss:. ' inthis paper; the
specific issues dealt with are inle' *3d to provide
arepresentative selection of those which clearly
contribute to the principles. 

While this paper is based on a syr*hesis and
analysis of all of the material available to CEAC,
it contributes to a broader oontext of interna­
tional efforts to design meaningful ESD indica­
tors. Inparticular, the principles can form abasis
for augmenting environmental indicators such 
as those included in the Environment Canada 
report. 

Key Issues and their Linkages 

As illustrated in Figure 1, key technical issues
 
were generally discussed from four different

angles during the workshop. First, technical

issues dealing with indicator demand broadly
looked at the manner in which ESD indicators
 
are used by different decision-makers. Second,

issues reflecting indicator supply looked more
closely at the practical constraints and theoret­ical pr.,nises for designing indicators: a key
premise of this work is that different economic,
ecologicll and political paradigms will generally
generate different conclusions of what appropri­
ate specific ESD indicators are. Third, variousanalytical techniques were addressed to assess 
whether different techniques have different infor­
mation requirements, and to identify those tech­niques which might be most appropriate formaking the technical possibilities of indicator 
"suppy somehow meet the actual "demand forindicators. Finally, to underline the linkages 
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Figure 1.
 
KEY ISSUES IN ESD
 
INDICATOR DESIGN
 

Indicator "Demand" Issues 
How are indicators used?
 

Who uses indicators?
 
How much information is required?
 

Indicator "Supply" Issues 
How is sc.-ial equity captured?
 

How is ecological sustainability captured?

How is economic sustainability captured?
 

How are the linkages reflected?
 

Tools of the Trade
 
Are our analytical techniques adequate?


Can we reflect risk and uncertainty?
 

Indicators in Policy Design
 
What is the most critical policy focus?
 

between these issues and their ultimate appli-
cability to policy decisions, some discussion was 
held relating to what the most critical policy
focus should be indesigning ESD indicators, 

Five Now Fundamentals 

The specific technical issues are generally open
to wide interpretation and a plurality of views,
All of these views have, to varying degrees, 
sound justifications; yet divergence of opinion is 
not uncommon. Hence, at times there is little 
basis for agreeing that some types of informa-
tion are better than others in capturing the 
essence of sustainable development. Some 
important lessons nonetheless arise from this 
divergence ol opinion: lessons which have 
important implications for the broad approach to 
designing ESD indicators, even though they pro-
vide no e,-plicit judgment on which underlying
economic or ecological theory ismost appropri-
ate. These lessons are embodied in five "new 
fundamentals" for ESD indicator design, .. um-
marized in Figure 2. 

It is important to realize that thep "new" funda-
mentals are not intended to replacb any existing
principles of ESD indicator design; there are, by
and large, no existing principles to replace. -The 
new fundamentals do, however, demand an 
augmentation to many of the current initiatives 
which are being undertaken to design indicators. 
In short, these fundamentals will generate a 
richer information set for decision-makers. 

Overview of Paper Contents 

This paper commences with a broad look at the 
principles of the "new fundamentals", focusing 
on some of their key elements and how they are
relevant in a policy context. It then discusses
how each of the main technical issues contrib­
utes to the conclusion that these principles areimportant and independent of the technical dis­
agreement which can and does arise inspecific
indicator design. Next, the discussion examines 
these fundamentals in the context of some spe­
cific example indicators. From this, the paper
concludes with a description of the next steps
which might be taken in applying ihese funda­
mentals. 

It should be noted that, throughout this paper,
example indicators are sometimes provided to 
illustrate particular concepts. The specific indi­
catnrs usprd. however, should be regarded as 
illustrative only; their use as an example does 
not represent an endorsement or suggestion
that these specific indicators are the most appro­
priate from either a scientific or an economic 
perspective. The specific examples primarilyillustrate how an existing indicator can be 
extended into one potential set of indicators 
which more completely reflects the five funda­
mentals. More research, irmany cases, will be 
necessary to determine the most appropriate set 
of indicators. 
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Figure 2.
 
FIVE NEW FUNDAMENTALS
 

FOR ESD INDICATOR DESIGN
 

A Broader Scope
ESD indicator design must acknowledge that the economy and human behaviour 

are part of a broader ecosystem which supports them. 

Distributive Elements 
Social equity - in terms of the incidence of costs and benefits ­

must be an explicit component of ESD indicators.
 

Projcctive Applications

ESD indicators must be useful for forward-iooking applications and not
 

just descriptive of past or current conditions.
 

Explicit Linkages
Drawing connections between human economic behaviour and broader ecosystem health 

is a vital function of ESD indicators. 

Inherent Uncertainty
Unquantifiable uncertainty in ecosystem behaviour and response requires that ESD indicators 

must explicitly communicate such uncertainty to decision-makers. 

It is significant that two c3mplementary perspec- Second, and of key relevance to what is often 
tives seem to be implicit in developing the five a very technical area, the five fundamentals rec­
fundamentals discussed in this paper. First, they ognize that we are ultimately trying to provide
are a manifestation of what can best be information for ecologically sustainable develop­
described as a more global outlook to achieving ment. Although the term "ESD indicator" is still
sustainable development. Holistic approaches used in this paper, the time is perhaps approach­
to policy identification and decision-making - ing when we will be better off to dispense with
those which recognize the interdependence the sometimes restrictive connotations of the 
among different components of global systems term "indicator" and replace it with the more 
- are becoming increasingly important and appropriate term: "information". 
underlie the derivation of these fundamentals. 
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2 A First Look at the Fundamentals 

Introduction 

By concentrating on fundamental principles of 
indicator design rather than on specific indica-
tors, it is intended that all indicator design efforts 
- irrespective of their theoretical basis - be 
directed towards capturing these principles. 
Substantial effort is being put towards indicator 
design in many disciplines; it will largely be 
incumbent on each discip!ine, and on each indi-
vidual working in the field of indicator design, to 
reflect on how these fundamentals can best be 
applied within their particular areas. 

Before showing how the five fundamentals are 
derived, it is appropriate to look at each one 
briefly: (i) to illustrate their policy relevance; and, 
(ii) to expand on some issues of definition which 
cut across all ol the fundamentals. This will also 
allow the reader to see how the fundamentals 
arise as the different technical issues are dis-
cussed in subsequent chapters. Although some 
policy issues are addressed here, the policy 
framework will be revisited in greater detail in 
Chapter 6. 

Answering the Key Policy Questions 

From a policy perspective, the five key funda-
mentals are particularly relevant as policy-mak-
ers r-: currentlv faced with heightened 
demands to implement policies that are consis-
tent with principies of ecologically sustainable 
development. When applied to indicator design, 
as shown in Figure 3, the five fundamentals are 
a natural extension of traditional approaches to 
typical questions of importance to those con-
cerned with public policy fc rmulation. 

Fundamental 1: A Broader Scope 

The first policy issue, that of where society and 
humankind stands in relation to the broader 
global ecosphere, has traditionally been largely 
ignored: policies focused on ensuring that 
humanity's immediate needs were met. It is 
increasingly obvious, as the availability of natu-
ral resources and environmental functions often 
constrains what can be done, that human 
behaviour is part of a broader ecosystem which 
supports humanity's needs. Indicators which are 
to be useful must therefore reflect this broader 
scope. A key corollary to this is that we acknowl-

edge that humanity's long-term needs require 
the existence of healthy ecosystems, and that 
we start paying explicit attention to the well­
being of these ecosystems. 

Fundamental 2: Distributive Elements 

The second policy issue, that of who is affected 
by conditions such as environmental degrada­
tion, has also traditionally not been addressed 
to the required degree of detail. Environmental 
degradation is typically reported in aggregates 
on the basis of regional information; a separate 
set of social equity indicators might be used to 
reflect social conditions in that region, but these 
equity indicators are typically not reported in the 
same framework as the environmental informa­
tion. The second fundamental of indicator 
design thus demands that social equity con­
cerns are reflected in all ESD indicators and 
that, appropriately, distributive information 
becomes an integral part of indicators. It is not 
uncommon for economic information to be pre­
sented in this way; Canadians learned in early 
1991 from Statistics Cranada, for example, that 
of the poorest fifth of the population, 16% owned 
gas barbecues, and that of the richest fifth of 
the population, 71% owned gas barbecues. We 
also know that not all Canadians have access 
to safe water. What is less obvious, however, is 
how access to safe water depends on income. 
Do the poor have less access? Is it getting 
worse? Such questions - of key policy interest 
during a time when social equity is one of three 
cornerstones of sustainable development cited 
by the Brundtland Commission - can only be 
answered if indicators explicitly reflect such dis­
tributional aspects. 
Fundamental 3: Projective Applications 

The third policy issue, that of when things will 
happen, has traditionally been dealt with by con­
centrating on existing or past conditions through 
"bottom-line" indicators. This has often been 
adequate when policies were largely concerned 
with reacting tD existing conditions. But policy­
makers are now often being pressed to imple­
ment proactive policies which are meant to 
prevent or produce specific effects at some 
future date. This requires that information made 
available to policy-makers will also be useful in 
a projective mode. The various types of "projec­
tive applications" are explored in further detail 
below. 

4 
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Figure 3. 
SOME KEY POLICY QUESTIONS:
 

DERIVATION OF THE FUNDAMENTALS
 

Traditional Approach to An Augmentation:
Indicators New Fundamentals 

Where are we in relation to We concentrate on the immediate We adopt a broader scope and 
the whole? obvious needs of humanity. acknowledge that humanity's

longer-term needs require 
maintenance of the ecosphere. 

Who is affected by events? We concentrate on aggregated Social equity concerns are 
information; social equity reflected in all indicators; 
concerns are captured by distributive information becomes 

separate aggregates of an integral part of indicators. 
information. 

When will things happen? We concentrate on describing We extend our descriptive
existing or past conditions approach to a projective mode. 

through "bottom-line" indicators. 

What will happen if...? Indicators generally concentrate We extend the indicators to 
on linkages between different capture the impacts oi economic 

types of economic activity, activity on broader ecosystem 
health. 

How good is our information? Descriptive indicators are Projective indicators must reflect 
assumed to be precise; ecosystem uncertainty.

imprecision is captured through
quantifiable risk. 

Fundamental 4: Explicit Linkages Fundamental 5: Inherent Uncertainty 

The fourth policy issue deals with identifying and Finally, the fifth policy issue, how good the infor­
describing the various existing cause-effect rela- mation is, has traditionally been ignored when
tionships. The "what if?' question is being asked reporting indicators. Information is usually rep­more frequently in a context where policy-mak- resented as being precise and, where impreci­
ers are faced with a multiplicity of instrumentc. sion exists, quantifiable ranges of risk might -Traditional approaches to indicators have albeit rarely - be presented. But an inherent
focused on linkages between various types of aspect of ecosystem behaviour and response iseconomic indicators: conjectured relationships that of unquantifiable uncertainty; this uncer­between interest rates and employment, for tainty will persist even as scientific understand­example, assist policy-makers in knowing how ing of complex systems improves. On a warmrestrictive monetary policy might exacerbate morning we are quite content to take a heavyunemployment problems. Information relating to coat to work if the radio announcer warns thatsuch linkages has been important to informed there is a 20% chance of snow and that eveningdecisions regarding 'Iradeoffs" between some- lows might be anywhere between 5 degreestimes conflicting goals. By the same token, a above and 5 degrees below freezing. Yet in pol­
fundamental principle, for designing ESD indica- icy design it is not uncommon to hear decision­
tors should be that policy-makers be aware of makers demand precise indicators beforethe explicit linkages existing between economic actions are taken. This demand for precision is,activity and broader ecosystem health. among other factors, a remnant of the traditional 

approach to representing indicators (and eco­
nomic indicators in parlicular) as precise. This 
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traditional approach is not appropriate where 
complex ecosystems are concerned, and a final 
fundamental principle for designing ESD indica-
tors must therefore be that they reflect this inher-
ent uncertainty, 

The Holistic View and Ecosystem
Health 

underlines that, from a diagnostic perspective,
efforts must focus on indicators that potentially 
give some indication of the integrity of life sup­
port systems and broad ecosystem health. One 
such indicator might, for example, be the num­
ber of trophic levels one finds in a given eco­
system; declines ir,this number could provide
critical early warning signs that a system's self­
organizing capacity ­ and health - is declining. 

Many of the fundamentals have some reference 
to the broader ecosphere and its "health". We 
seek indicators which allow us to project how 
the ecosystem's health may be affected by our 
activity. We seek indicators which reflect the 
uncertainty of how healthy the ecosystem is. All 
of these cases represent an acceptance that we 
must adopt a broader scope: a more holistic 
scope which acknowledges that the economy 
and human behaviour within it are part of a 
broader ecosystem; a scope which recognizes 
that ecosystem health is a necessary precondi-
tion for the future health of humankind, 

But at this stage, the natural sciences are still 
in their infancy in terms of their ability to describe 
ecosystem behaviour or responses. Further, 
there is little consensus of what terms such as
"environmental integrity", "ecosystem mainte-
nance", or "ecosystem health" mean at a tech-
nical level which can be described by specific
indicators. However, analysts are increasingly 
aware of the fact that imporlant dimensions of 
the problem can only be addressed through
investigating the behaviour of the broad ecosys-
tem rathe, than only small sub-components of 
such ecosystems. Complex systems - includ­
ing ecosystems - tend to evolve and organize 
themselves continuously; their capacity to do so 
is important to their continued survival under a 
variety of stresses. To this end, we can start to 
think of "ecosystem health" as that which reflects 
the vigour and productivity of the broader eco-
system and, in particular, its ability to maintain 
its self-organizing capacity. While the scientific 
basis for the term "ecosystem health" is still hotly 
debated, its connotations as a corollary to 
human health are useful. 

From the perspective of indicators, the corollary 
allows us to draw some relevant parallels. First, 
the road to understanding and measuring eco-
system health will be no less complex than the 
road humankind has travelled to understanding 
and measuring human physiology and health. 
Second, it allows us to take some of our mea-
surement focus away from humanity and place
it more on the ecosphere as a whole. Finally, it 

Description, Projection, and 
Prediction: Changing Perspectives 
on Information 

Another issue that is implicit in many of the 
fundamentals for ESD indicator design - and 
explicit in one of them - is that indicators must 
be useful in a projective mode. This also means 
that we should have information available to 
project distributional effects, linkages between 
human activity and ecosystem health, and 
ranges of potential ecosystem health corre­
sponding to their inherent uncertainty. It is rele­
vant, however, to pursue somewhat more 
formally what is understood by "indicators which 
are useful in a projective mode". 

Figure 4 provides a summary of four different 
classes of information: 

a) descriptive indicators: 
b) indicators with projective applications; 

c) projective indicators; and, 
d) predictive indicators. 

These information classes have different analyt­
ical requirements, different applications, and dif­
ferent interpretations in policy-making. 

The simplest indicators are those which are 
purely descriptive of existing or past conditions. 
Many state of the environment indicators fall into 
this class, and they are often referred to simply 
as "bottom-line" indicators as they essentially 
represent some end-point description without 
any indication of what contributes to that partic­
ular end-point. They are useful in a reactive 
policy framework because changes in these indi­
cators might signal when some reaction is war­
ranted. As noted earlier, they are less useful 
when policy-making requires some sort of for­
ward-looking proactive approach. But it is 
important to note that any forward-looking exer­
cise will inevitably involve projections or predic­
tions of these simple descriptive indicators, 
hence they are an important basis for any for­
ward-looking work. In all cases of descriptive 
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Figure 4. 
CHANGING PERSPECTIVES ON INFORMATION:
 
DESCRIPTION, PROJECTION AND PREDICTION
 

Information Application 
Class 

Descriptive "Bottom-line" 
Indicators description of past or 

current conditions. 

Indicators with Analytical description of 
Projective past conditions. 

Applications 

Projective Projection of future 
Indicators conditions based on 

explicitly stated scenario, 

Predictive "Bottom-line" 
Indicators unconditional prediction

of future conditions, 

indicators, however, the information requires 

only collection of the data and limited straight-

forward analysis (through aggregation or nor-

malization) to provide the required information, 


At the other extreme, one can describe a class 
of "predictive indicators". These are usually rep-
resented as bottom-line predictions of what is
expected to occur in the fuijre; they are usually 
unconditional, represented as precise, and 
based on some type of scientific or socio-eco-
nomic "law" or understanding of what is going 
on. The assertion that the sun will engulf the 
earth in about 5 billion years is one such pre-
diction. Other examples in economic .- d envi-
ronmental science are described in Figure 4: 
some economists believe, for example, that real 
price increases for energy are inevitable 
because of underlying economic "laws"; some 
clima:ologists will similarly assert that - based 
on their understanding of global systems - a 
rise in mean equilibrium global temperatures is 

lllustr:,tive Illustrative 
"Economic" "Environmental" 
Examples Examples 

Energy Demand = Energy Demand = 
340,000 PJ 340,000 PJ 

Energy Price = Mean Global 
$4/GJ Temperature = 

13 0C 

Elasticity of: Elasticity of: 
Energy Demand Mean global temperature 

to Price = to energy use = 
-0.8 0.005[Example only) 

"Energy Demand will "Global temperatures 
fall 8% over long-term if will be 0.1C 0 less than 

a 10% end-use tax is they would otherwise be 
applied." if a 10% energy end-use 

tax is applied."[Example only) 

"Energy prices will "The globe will warm 
increase 2% per year in by IC0 as a result 

real terms over the of past greenhouse 
long term." gas emissions." 

lExample only] 

inevitable given past emissions of greenhouse 
gases. In all of these cases, however, the pre­
dictive indicator presumes that past data have 
been gathered and analyzed extensively, and 
that some underlying "model" of the systemapplies which allows such predictions to be 
made. 

In between these two extremes, shown in grey 
in the accompanying Figure 4, are the two 
classes of information which are referred to in 
this paper as the "projective mode". They require 
more analysis than the simple descriptive indi­
cators, yet they do not necessarily involve the 
"black box" structures that are implicit in the 
predictive indicators. In a sense, these two 
classes of projective information provide deci­
sion-makers with the means to make their own 
projections. The simplest form of projective 
information involves "descriptive indicators with 
projective applications". These are frequently
used in the economics discipline and relatively 
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well-established techniques are available to then provide one element of the :otal information 
analyze past data in a manner that is useful to set available to decision-makers. Other ele­
a decision-maker who requires some forward- ments of the information set might still include,
looking device. The example in Figure 4 for example, the linkage of this temperature
illustrates that the own-price energy demand change to sea-level rise; the linkage between 
elasticity is approximately -0.8. This means sim- sea-level rise and net losses in output in coastal 
ply that for every 1 percent increase in energy areas; the critical level of temperature change
prices, the amount of energy demanded will that ecosystems are likely to be able to with­
decrease by 0.8 percent if other factors stay the stand before their "health" is threatened; and 
same. This indicator is descriptive, because it some indication of the confidence levels asso­
relies entirely on an analysis and description of ciated with all of these. 
past behaviour, yet it is useful for forward-look­
ing applications. A corditional projective indica­
tor can be constructed, as shown, which Summary: Indicator States vs 
illustrates - based on this elasticij - that a Information Slates 
10% tax on energy will decrease energy use by 
8%. In the cases of this projective information, Traditional approaches to environmental infor­
the information requires collection of the data, mation have generally focused on the descrip­
some detailed analysis (through statistical tech- tive "states" of individual indicators. In a broader 
niques), and the specification of explicit condi- policy-making context, such descriptive indica­
tions or scenarios. tors will by themselves be inadequate, although 

they provide a good starting point for expandingThe position taken in this paper is that, although the information which policy-makers will require. 
most traditional approaches to environmental An expanded information "slate" provided by
information have focused on descriptive indica- indicators which reflect the five fundamentals is 
tors, information that is useful in the projective more useful to decision-makers than is the 
mode must be collected and presented to an "state" of any single indicator. 
increasing degree. An illustrative example of this 
is shown in Figure 4. Descriptive information In some cases, generation of the larger informa­
would give us only "bottom-line" indicators such tion set will require additional research and 
as energy demand, energy prices, and mean improvements to the current state of ecosystem 
temperatures. If we are concerned about global science. Much of this information, however, can 
warming, we might want to know how energy be presented using currently available analytical
pricing policies '.ill affect global temperatures. techniques. It will be seen, for example, that the 
This will require us to draw explicit linkages tools of applied economics are well-suited to 
between our activity (energy use) and the con- analysing problems dealing with distributive 
dition (temperature) of the broader system. Sup- questions, behavioural projections, and uncer­
pose, for example, that atmospheric studies tainty. The current challenge will be in receiving
suggest that equilibrium temperatures will more widespread political endorsement of the 
increase by 0.5% for every doubling in energy new fundamentals as a valid and useful part of
 
use; the implied "elasticity" would be 0.005. If any framework for collecting information rele­
we know the energy demand elasticity, we could vant to decision-makers.
 
project that global warming would be "slowed"
 
by 0.1C ° - if we were to put in place a 10%
 
energy end-use tax. 2 This information would
 

2The 10% tax would yield a decrease of 8% in energy use. 
This would yield a decrease of 0.005x8%=0,04% in equilib­
rium temperature. As the mean temperature is 130C (or

°2860 K absolute) the decrease is 286x0.04%=0.11c . 
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3 A Closer Look at Issues of Indicator Demand 

Introduction 

Although the most contentious issues 
addressed often deal with ecological theories,
economic theories, or ethical prescripts of what 
type of indicators should be reported, the ulti-
mate end-user of the information may not be 
aware of, or may not care about, such issues. 
From this perspective, it is appropriate - before 
looking at the ecological, economic, and ethical
issues - to concentrate first on issues of indi-
cator demand. Such demand issues have more 
to do with how indicators are used, rather than 
with how they can or should be constructed, 

Indicators in Decision-Making 

Many types of issues can be addressed when 
considering the use of indicators in decision-
making, but we shall concentrate on three here: 
a) how might specific indicators be used in di-

vidual decisions? 

b) how do specific indicators relate to other 
information available to decision-makers? 

c) how do indicators fit into the overall decision-
making environment? 

In answering the first question, the concept of 
an "Objective-Input-Constraint Trilogy" can be 
helpful. In this construct, specific indicators can 

be thought of as taking on one of three different 

roles in the decision process. As objectives, indi-

cators would themselves represent some given 

target. As inputs, an indicator is relevant to the 

decision process but it is usually implicit that 

some trade-offs will be necessary between var­ious input indicators. As constraints, indicators 

are important to the decision-maker as they pro-

vide some sort of boundary for action: transgres-
sion of the constraint might be physically
impossible or, more commonly, might tolead 
consequences which are regarded as unaccept-able. 

Within such a framework, there can be signifi-
cant debate over whether particular types of 
indicators should be asregarded constraints, 
objectives, or inputs. Irrespective of this debate,
however, one important conclusion is that the 
way indicators are used can itself be dependent 
on what the information set is. For example,
information sets which provide only "bottom-line" 

descriptive indicators tend to promote decision 
processes which regard these indicators as 
objectives or targets. In principle, for example,
projected C02 concentrations might be an 
important input to(or constraint) determining
how we should organize economic activity. In 
practice, however, if we concentrate only on 
measuring C02 concentrations, then the C02 
level itself tends to become the objective when 
the actual objective should be regarded as
something more general (such as sustainable 
development). An effective means to ensure that 
policies are not driven entirely by the "bottom­
line" is to design information sets of ESD indi­
cators that are potentially useful as projective
tools in addition to their more traditional functionas descriptive tools. 

The second question, relating to the use of other 
information, is also open to considerable debate. 
One important aspect of this has to do with the,.rationality" of a given decision process. Thepoint of debate on whether decisions are '-ratio­nal" is generally associated with two quite dif­

ferent dimensions: an intuitive dimension which 
means "sensible"; and, a formal dimension,common to the economics literature, which
be more or less construed as "consistent". 

can
In 

this context, consistent behaviour would - from 
an economist's perspective - be entirely ratio­nal, even though the behaviour might not seem 
at all sensible. Conversely, something might 
seem irrational under the formal economist's 
definition, yet still quite sensible intuitively. If I 
preferred apples to oranges, oranges to 
bananas, and bananas to apples, an economist 
might think I was irrational even though to me it 
is a perfectly sensible preference ordering. 

Although debale on such issues will not be 
resolved easily, the debate has two general
implications for indicator design. First, it high­
lights that the amount of information required ­
in addition to the specific indicators - will to 
some s m degreer dependp on whether decisions weree ed n n w eh rd cso s w rmade in a "single-objective" or "multiple-objec­
tive" context. Where multiple objectives,plurality of views, exist, more or ainformation about 
the trade-offs and linkages between various indi­
cators is required. Second, decision processes
themselves might become bettr understood n 
we had more information on the linkages
between various factors. To illustrate this point, 
we can return back to the "apple-orange­
banana" example. When this "inconsistent" pref­
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erence ordering was first observed, it was b) having a little bit of data which are "crude 
regarded by many as irrational: but when econ- and available now" is better than having a lot 
omists made further investigations they discov- of data which are "precise but available later" 
ered that the preference ordering was both in circumstances when time is of the 
consistent and sensible if one measured, not essence; 
items like apples, oranges, and bananas, but c) an overload of detail does not help people 
characteristics such as texture, colour, acidity, who need to make 9, nral conclusions; and, 
juiciness, and so on. When characleristics were 
ranked for each fruit, and when respondents d) if not all types of information are being gath­
were observed to select preferentially always ered, then it is possible Ihat too much detail 
that fruit which was dominant in more of the of one sort will lead to incorrect policy deci­
favoured characteristics, it became clear to sions. Indicators which report instantaneous 
researchers that they had been measuring the trends might provide an incomplete picture 
wrong thing all of the time: they should have of longer-term underlying behaviour; policies 
been measuring characteristics instead of items. based only on these short-term trends will be 
In short, by understanding the actual linkages fundamentally flawed. 
and trade-off relationships which exist, it pro- By contrast, some take the position that simple
vides a basis for designing better future indica- indicators should be abandoned because only 
tors. comprehensive sets of information can provide 

The third question, that of the decision-making decision-makers with the type of information 
environment, relates to whether different indica- required to make proper decisions. Under this 
tors are required in different policy environ- view, composite indicators are also not appro­ments. Some argue that less information is priate because they fail to reflect causal or

tha
reen Someargeteconome ninoationbehavioural linkages. Although support for all ofrequired in market economies than in controlled these positions is likely to persist, it is clear that 
economies, because the market will, to some information must take into account the target
degree, generate its owr information require- audience: me a e ill reuire adwl 
ments with no intervention. The opposing view audience: some audiences will require, and will 

is that market economies must have more infor- be able to understand,more detailed information 

mation because they are involved in a wider than others. 
range of activities, some of which are potentially The second concern in indicator communication 
quite destructive to the environment. While this is thus the actual target audience. Indicators are 
debate will continue, one conclusion is that the used for a multiplicity of purposes by a wide 
types of indicators supplied might themselves array of users. Individual citizens organize their 
influence the type of decision-making environ-Decritiv hatmentwhih aises indcatrs own consumption behaviour in response to indi­ment which arises. Descriptive indicators that catrs; scientiss need technically detailed indi­
are represented as targets or constraints might, cators ioget a beter handle on how systems
for example, tend to promote regulatory ctr ogtabte adeo o ytmbehave; policy-makers need behavioural detailapproaches to pclicies. Indicators that provide in indicators to determine what policy responses 
information about linkages and trade-offs, and might be required to achieve particular objec­
imply some flexibility in response, tend to pro- lives; decision-makers in corporations require 
mote decision-making environments that are information specific to their corporate sector or 
less "command and control" based. market region. In all such cases, however, an 

important piece of information involves the inci-

Indicator Communication 	 dence of any particular event: regional authori­
ties require regional disaggregation of indicators 

A concern whichA cocerregularlyeguarlysuracesurfaces relates andmationindividual businessto peopleown will require infor­whch reate toto specific their industrial sector. 
how much information is actually required. Is The spe to th at,irsp ecto r. 
there such a thing as '1oo much" information? ihe simple message is that, irrespective of what 
There are many dimensions to this, but at this being measured, some form of distributive 
stage the answer seems to be a qualified "yes". disaggregation is an important component of 
The types of reasons given for this are: any indicator. 

a) 	 information costs money and at a certain Within the policy-oriented target audience, there 
point the cost of obtaining additional informa- is also a growing recognition that "stewardship" 
tion is simply not worth the extra benefit of the environment will become a potentially 
which decision-makers mighl derive from important responsibility. Stewardship implies 
that information; that some management will be required; man­
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agement will only be successful if information 
on behavioural linkages exists which is useful in 
projective applications. 

A final issue in indicator communication relates 
to education. There are, in fact, two distinct 
dimensions to the role of education in indicator 
design. The obvious dimension, on which people
normally concentrate, is that indicators are 
meant to educate the public, policy-makers, or 
some other target audience. A second, and per-
hapb more important dimension of ESD .ndica-
tors, is that education must be provided to 
describe what the indicators mear. This can be 
done either through trying to provide long expla-
nations of what the indicators mean, or by mak­
ing the indicators themselves somehow tie to 
something with which people are familiar. A 
classic example has become indicators of "wind­
chill" factor. Wind-chill describes the rate of heat 
loss from exposed flesh under various combina-
tions of air temperature, wind speed, and wind 
direction. A technically corro-t measure in terms 
of kJ/m 2/sec is likely to require a great deal of 
explanation; an equivalent temperature mea-
sure (e.g., 500 below zero) is technically less 
correct yet intuitively better; and an actual pro-
jected impact measure that incorporates typical
cause-effect relalionships ("exposed flesh will 
freeze in 30 seconds") is better yet as an indi-
cator which is readily understandable without 
separate explanation. 

Within the design of ESD indicators, this high­
lights the idea that for indicators to have some 
"self-explanatory" power, it helps to use con­
cepts with which people are familiar. While the
loss of one trophic level in Lake Erie might be 
important, it is also helpful if this could be con­
nected to something like the concomitant 
decrease in sport fishing catch or the accompa­
nying cost of water treatment. Failure to make 
such connections explicitly through education, 
or implicitly through indicators which are more 
intuitively self-explanatory, means that many
indicators will be regarded simply as a scientific 
curiosity even though they might be very rele­
vant indicators of ecosystem health. 

Summary 

The design of ESD indicators must be sensitive 
to how these indicators will be used and who 
will ba using them. An investigation of the 
demand issues provides a strong case for intro­
ducing two of the fundamental principles: indi­
cators should have projective applications; 
indicators should have distributive elements. In 
addition, it is clear that some description of the 
linkages between certain types of information 
would be helpful to decision-makers and to 
understanding the decision-making process 
itself. 
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4 A Closer Look at Issues of Indicator Supply 

Introduction 

While the uses and audiences for ESD indica-
tors are quite varied, our actions are ultimately 
bound by what can, in reality, be generated 
given any particular set of theoretical premises 
or practical constraints. Such theories can be 
regarded as supply issues to the extent that they 
depend on some ethical or practical reason 
which might limit the types of information that 
should or can be presented. One key lesson 
from investigating these supply issues is that 
different economic, ecological or political para-
digms will generate different conclusions of what 
appropriate specific ESD indicators are. Some 
further generalizations for indicator design are 
made in this chapter, however, from investigat-
ing issues of social equity, ecological sus-
tainability and economic sustainability. In 
summary, the chapter briefly addresses some 
issues which cross-over between these areas. 

Social Equity and Ethics 

The social equity and ethics dimension of indi-
cators arises in numerous contexts. The first, 
and most notable, observation is that the ethical 
dimension can enter into indicators in two fash-
ions: what indicators are specifically presented; 
and, how that presentation is interpreted. For 
example, we might have indicators which pres-
ent information that dolphin populations are 
declining, or that the number of poor people 
without access to safe water is increasing. The 
presentation of this information captures the first 
element of the social ethics dimension. How-
ever, the second element, concerning how we 
interpret the information, is a quite different 
issue. Those with a broad world view might be 
outraged by the information, those with other 
priorities might be indifferent. Although it is not 
expected that everyone will take the "world 
view", the fact that more nations and individuals 
are taking this interest demands that the "what" 
dimension of social equity be presented more 
carefully. As implied by the previous chapter,
however, the very fact that this type of informa-
tion might be presented will at times force the 
interpretation issue: currently some of this infor-
mation is not presented and it leaves people with 
the opportunity to live contentedly behind their 
"veil of ignorance". 

Regardless of how we interpret it, the upshot is 
that more information is required about 'What" 
is happening or will happen in the social equity 
dimension. From a practical perspective, there 
are basically two methods of dealing with indi­
cators of social equity: a separate information 
set; or, an additional dimension of information 
that is reflected in all other indicators. The tra­
ditional approach has been to present a sepa­
rate and distinct set of indicators of social equity 
through presenting indicators such as general 
poverty line statistics, or information on specific 
social groups within society. Presentation of this 
information has always been distinct from envi­
ronmental information, although it is often tied 
into economic information. A new approach is 
called for. Because -.the differential economic 
and physical impacts of environmental prob­
lems, a strong case can be made for explicitly 
showing the distributive elements of any such 
problems by social or economic group. 

To distinguish more clearly between the various 
dimensions of these distributive elements, Fig­
ure 5 highlights three types of disaggregation. 
The first, with which most people are quite famil­
iar, deals with the geographical or sectoral dis­
tribution of environmental problems. This is what 
the discussion in Chapter 3 relating to target 
audiences focused on: different public policy­
makers or corporate decision-makers will often 
require this level of disaggregation to make deci­
sions for their specific jurisdictions or economic 
sectors. This is also the dimension reflected in 
most international comparisons and, when pre­
vious studies have provided "disaggregated indi­
cators", this is the type of disaggregation which 
has usually been supplied. An explicit social 
equity focus should also pay attention to the two 
other dimensions of this disaggregation: that 
relating to socio-economic status; and, that 
relating to intergenerational equity and the tim­
ing of the impacts. The former pays attention to 
the distribution of impacts according to nation­
alities (aboriginal nations), gender, age, educa­
tion, or other facets. The latter requires that we 
pay attention to the timing of impacts and which 
generation will be responsible for bearing the 
consequences of our actions. For indicators, this 
requires that we have some projective abilities 
available. While there is considerable disagree­
ment over what we should or should not leave 
future generations, we will still need to have the 
information about those consequences at hand 
to decide whether those consequences are or 
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Figure 5.
 
SOCIAL EQUITY INFORMATION AND THE DISTRIBUTIVE
 

DIMENSION OF INDICATORS
 

I: Disaggregation by Sector and Geographic Region 

Consumption Sector: Residential, Commercial, Industrial, Government, 
Production Sector: Energy, Forestry, Fisheries, ... 

Political Jurisdiction: International, National, Provincial, Regional, Municipal, 
Rural/Urban ... 

II: Disaggregation by Socio-economic Status 

Age Cohort
 
Sex
 

Education Level
 
Income Group
 
Cultural Group
 

III: Disaggregation by Time of Impact 

Current Generation in Current Time Period 
Current Generation in Future Time Periods 
Future Generations in Current Time Period 
Future Generations in Future Time Periods 

are not acceptable to us. Again, a clear distinc- likely to increase the information requirements 
tion must be made between the "what" and the for comparative and distributive types of infor­
"how" questions introduced earlier. mation. 

Hence, social equity concerns require that the 
distributive elements must go beyond the Ecological Sustainability:
regional or sectoral incidence described earlier; Towards New Principles 
they must also show how different economic 
groups - the poorest and wealthiest, for exam- In designing ESD indicators, the concept of eco­
pie - are affected by given environmental prob- logical sustainability will force us to pay parlic­
lems. Concerns for minority interest groups or ular attention to introducing a "broader scope" 
the economically disadvantaged have become and "inherent uncertainty" into the indicators 
more central to decision-making oth domesti- which are presented. The following investigates 
cally and internationally. As there has been a some key issues which lead to these conclu­
relative lag of reporting and analysis efforts in sions. 
this area, it is appropriate for the social equity
dimension to become a more dedicated focus The natural sciences are, as noted earlier, still 
for future ESD indicator design. in their infancy in terms of their ability to describe 

ecosystem behaviour or responses. While the 
In summary, returning to the issue of "how" to connotations associated with "environmental 
interpret this type of distributional information, it integrity" appear to be an appealing goal, there 
would be presumptuous to assert that we know is little consensus of what it means at a technical 
what is "good" or "bad". As one workshop par- level, and whether it is an appropriate target in 
ticipant observed, humans typically have trouble any event. A typical connotation of "environmen­
deciding what is "good" and "bad". The compro- tal integrity" among policy-makers has been that 
mise which many adopt is a rejection of "abso- we must try to keep something - primary
lutism" and an adoption of "relativism": the very rainforest, for example - intact by ensuring that 
adoption of such a compromise is, however, it is not subjected to any destructive stresses. 
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Within ecosystem science, however, some What we do know about ecosystems, however,
would argue that any type of steady state situ- is that they do not behave with well-defined pre­
ation is inherently unstable and that, in any cision. Analysts are becoming increasingly
event, ecosystems require some amount of aware that important dimensions of the "ecosys­
external stress to ensure that their ability to tem health" problem can only ue addressed 
adapt is not threatened. In this view, a "hands- through investigating the behaviour of the broad 
off" approach is not necessarily required. ecosystem rather than only small sub-compo­

nents of such ecosystems. Unquantifiable
The idea of "environmontal integrity" thus war- uncertainty (as opposed to distinc, quantifiable
rants some careful reconsideration. Various risk) is an inherent aspect of ecosystem behavi­
views propose that a better target would be to our. Indicator design must, where possible,
implement policies which promote ecosystem reflect this inherent uncertainty; it is especially
"maintenance", ecosystem "health", or - in important that indicators do not appear to pro­
some instances - ecosystem "development". vide a greater degree of precision than they are,

While the views differ considerably, any of these in fact, capal5le of providing.

positions requires that attention be paid not just
 
to what is happening to people, but also to what
 
is happening to ecosystems. As noted earlier, it Economic Sustainability:

is useful to regard the concept of ecosystem Towards New Principles

health as a close corollary to human health.
 
Various indicators of ecosystem health might be While different ecological theories will advocate
 
appropriate - such as trophic levels, cycle different indicators of ecosystem health, differ­
lengths, or the populations of keystone species ent iheories of how economies work - or of how
 
- and the actual selection of indicators will differ economic measurement should be conducted ­
among ecological theories. Nonetheless, this will result in different indicators of economic
 
does not detract from the idea that indicator well-being. The general lessons from the eco­
design must reflect a broader scope. nomic sustainability debate, however, are that
 

we will have to rely increasingly on describingThis broader scope can take a number of direc- the linkages between economic activity and the 
tions. One avenue, however, is to start looking broader ecosystem, and that we must have
for appropriate diagnostic indicators of ecosys- some projective ability to do so. The following
tem health. These might have little obvious to investigates some key issues which lead to 
do with human health. Examples of such indica- these conclusions. 
tors would include keystone species, charis­
matic species, or indicator species. Indicator A particularly important lesson of economic sus­
species arc especially useful if they can provide tainability is that conventional notions of eco­
us with some sort of early warning sign that nomic "growth" are potentially misleading. Many
something is going wrong; canaries, which are indicators which traditionally provided measures 
more sensitive to trace concentrations of dan- of this growth are also inadequate for reflecting 
gerous gases than are people, provided effec- economic sustanability. Decisions tased solely
tive early warning systems when accompanying on aggregated GNP, for example, are flawed as 
miners into mine shafts. A second potential ave- this measure does not reflect the physical deg­
nue is to use the notion that humans themselves radation of environmental capital and the mon­
can be an indicator species, although it must be etary divestment of ,enewable resource
realized that human health impacts brought on inventories that occur in making up the GNP. 
by external stresses may be slow in manifesting Indicators of economic sustainability must, in
themselves. While a decline in general human this respect, be sensitive to the idea that the 
health - such as increased incidence of asthma economy is, in fact, simply a subset of a larger
attacks or radiation-related diseases in a given ecosystem; indicators must reflect both the link­
area - cannot be an effective early warning ages between the economy and the ecosystem
system for human health, it might be an indica- as well as the idea that the broader ecosystem
tion that the broader ecosystem is also being is also of fundamental importance.
subjected to intolerably high stresses. Using
humans as an indicator species has the obvious Appropriately, some reorientation of the concept
advantage that we already have a vast network of economic growth is warranted. Different
in place to gather information on human health: approaches to this reorientation arise. One 
we simply need to start analysing it from a some- approach holds that we should concentrate on 
what broader perspective. something quite different called "economic 
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development"; this requires paying attention to 
how overall quality of our economic well-being 
changes. This, it is asserted, might be done 
either with or without conventional economic 
growth. The approach requires that we oxtend 
indicators to measure quality of economic life, 
quality of the environment, quality of eaucation 
and intellectual capital, quality of political and 
social freedom, and other factors not normally 
captured within conventional economic growth 
measures. 

A second approach holds that we can still speak 
of conventional economic growth, but that we 
must start paying more attention to what the 
physical constraints are to that growth. There is 
considerable sympathy with the view that natural 
capital, in some form or another, is becoming 
the new constraint. Traditionally, human or man-
made capital was often regarded as the con-
straint to economic growth. To establish whether 
the "natural capital constraint" idea is correct, 
we must have information on the specific link-
ages between human activity and the broader 
ecosystem which supports it, and might ulti-
mately constrain it. 

A somewhat related issue deals with whether 
humanity has actually been "living off" of natural 
capital to the detriment of the natural environ-
ment. While debate will continue on how to inter-
pret the definition and valuation of natural 
capital, the issue will again be resolved only by 
explaining the linkages more clearly, 

Describing the economy-environment linkages 
has led to many different approaches to mone-
tizing the environment. There is continuing 
debate over whether such hypothetical moneti., 
zation is appropriate and, if it is, which tech-
niques should be used. Regardless of the 
techniques, most of the monetization approaches 
have one thing in common: they are trying to 
provide a better description of the linkages 
which exist between the economy and the envi-
ronment. One example also illustrates how the 
role of projective information is becoming more 
important. There are ongoing efforts to reform 
the way that the System of National Accounts is 
handled and presented; one reform involves 
adjusting national income statistics to reflect the 
costs of environmental damage. A question 
being addressed is whether the appropriate 
costing figure should be "restorative costs" or 
"preventive costs". While there are numerous 
ecological and economic aspects to the debate 
about which measure is more appropriate, an 
important point is that both will require some 

projective ability. In one case we are estimating 
costs to restore something to some projected 
future state; in the other case we are projecting 
expenses to ensure that some future state will 
be maintained. Concentrating just on past or 
current information will not in itself provide us 
with the necessary insights we are seeking. 

Summary 

It is notable that the three themes examined 
above also reflect the cornerstones of what the 
Brundtland Commission in 1987 characterized 
as "sustainable development". The bulk of inter­
national attention, however, has been directed 
towards the environmental and economic 
aspects of these three: social equity aspects 
have often run a distant third in terms of the 
amount of attention they have received. In addi­
tion, indicator development has initially focused 
on economic behaviour indicators and descrip­
tive "bottom-line" environmental indicators. One 
of the reasons that economic indicators have 
received such a large and dedicated following 
is precisely because, unlike many environmental 
and social equity indicators, they reflect some 
elements of system behaviour which allow deci­
sion-makers to project their direction. Such pro­
jective possibilities are only available to a limited 
degree with "environmental" indicators, and vir­
tually no effort has been made to integrate social 
equity concerns into either economic or environ­
mental indicators. It would thus seem that some 
priority should be placed on moving the "envi­
ronmental" indicators into the same realm as 
economic indicators: a realm in which projective 
applications and descriptions of linkages is 
the norm. Similarly, "social equity" indicators 
have even further to go to catch up: a good first 
step will be to start integrating distributive infor­
mation about social equity explicitly into all ESD 
indicators. 

The three themes also provide an interesting 
perspective on the scale issue. The recognition 
that human activity is a subset of the broader 
ecosystem is one manifestation of the idea of 
scale; ecosystem scientists tell us that ecosys­
tems might behave differently at different scales. 
But this is a concept with which we should 
already be all too well familiar. Corollaries can 
be found in the the equity dimension: some 
regard that the use of minimal force in defence 
is acceptable; the use of overt force in isolated 
incidents is not generally supported but often 
overlooked nonetheless; the use of overt force 
on a continuous or massive basis is regarded 
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as critically unacceptable. Similarly, in econom-
ics, post-Depression governments discovered 
that deficit financing was an effective way to pull
the economy out of a slump: it was effective 
because the government sector was relatively
small compared to the economy as a whole. As 
the public sector grew, and as public debt grew,
deficit financing became a less effective vehicle, 
In some countries today, where the scale of 
the debt and the scale of the public sector is 
very large, trying to spend one's way out of 
a recession on inappropriate investments could 
lead to complete degradation of the system. To 
conclude, all systems- economic, political, or 
ecological -display behaviour which is scale 
dependent. When we accept this, we will realize 

that it is also important to know how systems
behave at different scales, what the critical 
scales are, and what happens once systems
approach those critical scales. 

In summary, an investigation of the supply 
issues provides a strong case for introducing the 
following fundamental principles: indicators 
should reflect a broader scope which places
increased importance on ecosystem health; indi­
cators should reflect explicit linkages between 
economic behaviour and ecosystem health; indi­
cators should recognize the inherent uncertainty 
in ecosystems. Strong support is also provided
for the projective and distributive requirements 
of ESD indicator design. 
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5 A Closer Look at the Analytical Tools 

Introduction 

The previous chapters described how some 
technical issues of indicator "demand" and "sup-
ply" can lead to the need for some new principles 
of ESD indicator design. A key conclusion was 
that indicators that are purely descriptive of past 
or current circumstances provide incomplete 
information. These descriptive indicators are 
incomplete because they do not reflect any 
underlying behavioural linkages, they provide 
no time dimension which might be used in pro-
jective applications, they seldom reflect dis-
tributional concerns of a social equity nature, 
and the dimension of inherent ecosystem uncer-
tainty is typically not given. But it is recognized 
that all information will, eventually, be based on 
or derived from some form of descriptive indica-
tor. It is therefore clear that adoption of the new 
fundamentals for designing ESD indicators 
requires the application of some form of analysis. 

While subsequent chapters will illustrate more 
specifically how certain techniques can be 
applied to present this information, this chapter
will provide a brief overview of some selected 
issues dealing with analytical tools. Background 
work to the workshop provided a review of 
potentially useful analytical techniques.3 This 
chapter will thus simply reiterate some of the 
key conclusions, and then address some new 
areas which were identified at subsequent work-
shop discussions. 

Different Analytical Approaches:
Some Observations 

Numerous analytical tools are available for deal- 
ing with both economic monetary information 
and purely physical information. Technical mod-
els can describe technical linkages between var-
ious activities' output and input requirements. 
Economic models can describe these linkages 
in monetized terms, or connect monetary param-
eters to physical parameters. Modelling tech-
niques using both descriptive and projective 
techniques are used routinely within the 
behavioural sciences. 

3See Ruitenbeek (1991), 'The Role of Indicators in the 
Decision Process in Economic, Ecological, and Decision 
Theories: Indicators of Ecologicay Sustainable Develop,-
ment, CEAC: Ottawa. 

Inshort, the behavioural sciences - economics 
among them - have progressed well beyond 
the descriptive stage and have developed sub­
stantial analytical means for projecting the 
impacts of policy initiatives on human activity 
and welfare. Further, tools and conventions to 
deal with distributional questions are well-devel­
oped in this discipline, and data are often organ­
ized in ways which can accommodate both 
distributional and projective analyses. Finally, 
an ecological tradition of modelling the demo­
graphics of a small number of inter-related spe­
cies has been effectively adopted by natural 
resource economists to assist in management 
decisions relating to specific populations. It 
would appear, therefore, that much of the 
required "infrastructure" to generate the types of 
data referred to in this paper is in place in the 
behavioural sciences. However, there is a lack 
of consistent means for integrating ecological 
information into this framework. 

Some approaches appear more promising than 
others. The most frequently cited, and called for 
by decision-makers, is the need to determine 
how ecosystems might constrain human activi­
ties. This requires that constraints be built into 
existing modelling frameworks such that the 
economy is forced to operate within this con­
straint. It is recognized that, within any such 
"model", the constraint is in fact an artificial sim­
ulation of what is in fact an uncertain parameter. 
It is therefore also important to make such con­
straints flexible so that uncertainty in ecosys­
tems can be explicitly accommodated within 
policy analysis. 
A second area of concentration is in more 
explicit modelling of linkages. Complex linkage 
models of economies already exist using a wide 
variety of approaches. In addition, the use of 
"effects" modelling in the biological and natural 
sciences is becoming more common. The pur­
pose of effects modelling is to illustrate the iso­
lated impact of some parameter on a broader 
system. Some partial integration of the eco­
nomic and ecological modelling techniques ­
at least at the boundaries of each of the model­
ling systems and, where possible, at more than 
one point on the boundaries - is both feasible 
and desirable. 

A third area, which also has some limited poten­
tial, deals with the parallels between economic 
general equilibrium rmodels andwan emergi
general equilibrium models and an emerging 
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view within some theories of ecosystem science 
that we must try to describe and model the entire 
system rather than small parts of it. Analogues 
to this approach can also be found within eco-
nomic modelling. Experience with the economic 
models ha: been that modelling in just one vari-
able can be effective in a short-term projective
mode, but largely ineffective in a long-term pro-
jective mode. Modelling in a small number of 
key variables of economic performance has in 
some instances been able to project economic 
system behaviour reasonably accurately. The 
primary potential problem for the ecological sci-
ences is that they may not have the historical 
data available on ecosystems that economists 
have available on economies. The historical 
information set available to economists does, 
however, offer potential proxies for ecosystem 
"health". Review of the information set, and analy-
sis of the data within it, is warranted to deter-
mine if some adequate proxies can be found. 
As noted in the previous chapter, one potential 
candidate is human health. Through tracing this 
back, techniques (such as multivariate analysis) 
can be used to try to establish linkages between 
economic activity and broader ecosystem 
health. 

Some Appropriate Techniques for 
Addressing the New Fundamentals 

Quite remarkably, the type of indicator which 
has received the least attention to date, yet
which isthe simplest to create with the analytical 
tools available, involves information relating to 
the distributive dimensions of social equity. Both 
disaggregated and composite indicators have 
been used extensively within economics to try 
to report measures of income and asset distri-
bution. The usual approach to the disaggregated
information is to report indicators for separate
income quintiles or deciles. Simpler means 
report information just for specific groups below 
certain income cut-off levels. The more frequent 
use of economic household survey data (typi-
cally sampling 50,000 or more households) and 
experimental surveys based on analyses of 
income tax returns, has provided information 
sets rich with disaggregated information. 

The provision of distributive information, as well 
as that involving link-iges between economic 
activity and ecosysiem health, is greatly facili-
tated by geographic4! coding of information, 
The actual practice of "geo-coding" economic 
information is already quite common because 
the same type of information is required for 

decision-makers wishing information on particu­
lar jurisdictions. In addition, GIS systems are 
becoming more routine for presenting environ­
mental information. What is less common, how­
ever, are the necessary links which would allow 
one to tie these two sets of information together.
One good example ot such links being estab­
lished is the Statistics Canada publication 
Human Activity in the Environment. 

In addition, the use of composite poverty and 
inequality indices has a long history in economic 
science although the most commonly used ­
the "GINI Coefficient" of inequality - has fallen 
into disuse. While part of the demise of this 
particular composite indicator has to do with 
some unusual (and often thought undesirable) 
characteristics it displays when income shifts 
within the middle income ranges, it can be more 
generally commented that composite inequality
indices are now used primarily for specific policy 
questions; they are not usually presented or 
understood by the general public or by most 
decision-makers. When they are targeted to 
decision-makers, they are usually presented in 
both a disaggregated and a composite format. 

Techniques for establishing both projective indi­
cators and explicit linkages will, to a large
degree, need to rely on multivariate analysis of 
historical or cross-sectional information. The 
basic idea is that one attempts to obtain enough
data points to have a statistically significant
sample such that one can distinguish between 
random "noise" in the data and the influence of 
independent factors. For example, one might try 
to "explain" urban pollution levels in terms of 
variables such as outside temperature, wind­
speed, number of automobiles, price of gaso­
line, average incomes, and some proxy for 
rush-hour congestion. If historical measures are 
available for one or more cities, then there is 
opportunity to isolate the effects of just, for 
example, gasoline prices or rush-hour conges­
tion. A coefficient which describes only the iso­
lated or partial linkage between one factor and 
another is generally termed an impact elasticity.
An elasticity of -1 between gas prices and pol­
lution, for example, would indicate that increas­
ing gas prices by 10% would decrease pollution
by 10% if all of the other things were kept con­
stant. Similarly, investigation of the "rush-hour" 
variable might suggest whether policies to try 
to stagger rush-hour traffic might decrease 
pollution. 

One extension of multivariate analysis to 
describing linkages involves a set of tools called 
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"limited dependent variable" techniques. These 
are becoming more common in economic analy­
sis as economists are being forced to deal with 
fewer quantitative data and more qualitative 
data. The basic idea is similar to standard mul-
tivariate analysis, except that the dependent
variable - the one you are trying to explain ­
takes on the value of only two or three distinct 
states. The use of this technique was pioneered 
for purchasing decisions: I either buy a car or I 
do not buy a car; I either drive a car or I take 
the bus or I walk; and so on. More recently, it 
has been used to model impacts of human activ­
ities on various ecosystems: I either hunt or I do 
not hunt; I either chop down trees or I buy ker-
osene. As a next extension, such techniques 
might be applicable to modelling (after the fact) 
when ecosystems have apparently moved from 
one state to another. 

Although the tools of risk analysis are also rel-
atively well developed, many of the formal mech-
anisms for dealing with quantifiable risk are not 
applicable in the context of inherently unquanti-
fiable ecosystem uncertainty. Uncertainty is best 
reflected through scenario analysis that ernbod-
ies explicit potential outcomes in terms of eco-
nomic and ecosystem behaviour. The use of 
ranges of critical values is a particularly relevant 
and tractable method for presenting ESD indi-
cators. Such methods are consistent with the 
idea that ecosystems exhibit inherent uncer­
tainty, while also presenting relevant information 
to decision-makers regarding how close we are 
to certain limiting factors. In addition, they pro-
vide important planning information for 'Worst-
case scenarios"; such scenarios are often cited 
as being one important input into the overall 
decision process. Key requirements for estab-
lishing critical sensitivity analyses, however, are 
that natural scientists must assist in defining a 
range of "critical levels" for an ecosystem, and 
give some idea of what happens at that critical 
level. 

Summary 

The previous chapters illustrated that informa­
tion will, in principle, extend beyond simple mea­
surement and reporting into realms that require 
further analysis and interpretation of the raw 
measurements. Indicators that are useful in pro­
jective applications, or those that reflect explicit
linkages between the economy and ecosystem 
health, for example, will rely on analytical tech­
niques which themselves have different informa­
tion needs. 

Analytical techniques involving economic analy­
sis of behavioural, distributive and projective 
information are among the most common and 
well-developed techniques. Many of these can 
be, and have been, adapted for uses which 
accommodate technical information of the type 
which might be generated within the natural sci­
ences. A significant first step - in many such 
exercises - will involve introducing ranges of 
physical ecosystem constraints within the ana­
lytical frameworks. The advantage to such an 
approach is that it is consistent with the idea 
that the economy is a subset of a broader eco­
system; it also has, at this stage, the most mod­
est level of information demands on the natural 
sciences, and will lead eventually to a better 
understanding and development of indicators 
that reflect the economy-ecosystem linkages. 

In summary, the analytical tools for dealing with 
both technical and economic information are 
well developed for providing information that is 
consistent with the five new fundamentals. The 
primary challenge is to increase the level of 
interdisciplinary work that occurs between the 
social and natural sciences to ensure that these 
tools are used to their full potential. 
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6 The Role of Public Policy in Ecosystem Health 

Introduction 

A review of some of the technical issues of ESD 
indicator design has resulted in the enumeration 
of five new fundamentals. Additionally, to under-
line the linkages between these issues and their 
ultimate applicability to policy decisions, it is 
useful to consider how indicators based on 
these fundamentals reflect a new focus for pub-
lic policy. While public policy has traditionally
been concerned with human health and welfare, 
it is also now finding a new role in addressing 
ecosystem health. This chapter explores some 
of the key factors that have contributed to this 
new role, highlighting how ESD indicators will 
provide important information in each step of the 
process of designing appropriate policies. A 
general example of a set of indicators is pro-
vided to illustrate how the five fundamentals 
contribute to a framework that is useful to this 
new role for public policy; the following chapter
will look at a more specific set of indicators with 
numerical examples. 

The New Public Policy Focus 

The new role of public policy is most easily
shown in Figure 6. While the traditional focus of 
public policy has been on short-term human 
health and welfare, the new focus also recog- 
nizes that public policy can play an important
role in addressing ecosystem health. The new 
focus has evolved for a number of reasons, but 
it is useful to look at two of them at this juncture. 

Considerable discussion arose during the work-
shop relating to whether humanity is or should 
be "anthropocentric" or "ecocentric". While the 
actual semantics of these terms is open to wide 
interpretation, essentially two quite different 
substantive positions exist. The first position ­
which might be characterized as the 'orward-
looking anthropocentric view" - holds that 
humanity's own long-term welfare depends on 
the continued vigour and productivity of the 
broader ecosystem. Undei this view, public pol-
icy must address ecosystem health because fail-
ure to do so would undermine humanity's own 
long-term survival. The second holds that eco-
systems, the ecosphere, and all natural things
have - for moral reasons - some intrinsic 
value and an inherent right to exist and that 
humanity must, when organizing its own activi-

ties, respect these rights. Under this view, public
policy must essentially address ecosystem
health as a worthwhile end in and ol itself. 

Although the ethical bases for these two views 
are quite different, and not necessarily mutually
exclusive, both views lead to the conclusion that 
public policy must start paying attention to eco­
system health. As shown in Figure 6, our tradi­
tional short-term focus has caused neglect of 
the broader ecosystem to the potential detriment 
of long-term human health. Although we can still 
maintain a longer-term anthropocentric attitude, 
this requires that the orientation of our immediate 
policies adopts a broader scope. Concomitantly,
ESD indicators - along the lines of each of the 
steps identified below - must provide informa­
tion that is consistent with such an orientation. 

Stages of Indicators: Tracing the 
Connections 

Public Policy and Human BehavioL,, 

The first step in the process is to describe how 
human behaviour responds to public policy.
There are numerous instruments of public policy 
- such as education policy, migration policy,
and economic policy to name a few - and 
human behaviour in general responds to these 
policy instruments. Higher taxes on energy 
cause people to use less energy; open migration
policies increase labour mobility. Even the 
absence of explicit public policy intervention pre­
sumably has some influence over how people
behave either individually or collectively. In any 
event, in a policy context, it is important to have 
information that shows how human behaviour 
responds to public policy initiatives. 

Human Behaviour and Short-term Ecosystem
Stress 

The second step in the process is to describe 
the impacts of human behaviour on the broader 
ecosystem. Traditionally this step would focus 
on how human behaviour influences human well­
being through, for example, impacts on available 
leisure time or on some index of the standard of 
living. The new focus, however, requires that we 
trace the linkage between human activities and 
potential stresses on the ecosystem. Developing
information relevant to this step will require 
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Figure 6.
 
THE NEW PUBLIC POLICY Focus
 

Public Policy 

Human Behaviour 

Short Term 
Human 

Health and Welfare 

Long Term 
Human 

Health and Welfare 

increased inter-disciplinary work between social 
scientists and ecosystem scientists. 

Ecosystem Stress and Long-term Ecological 
Sustainability 

The third step involves identifying the linkages 
between general ecosystem health and the var-
ious stresses to which the ecosystem is sub-
jected. This step is probably the most difficult to 
incorporate into typical information frameworks 
as it essentially falls entirely within a realm of 
the natural sciences that has not traditionally 
provided such input to decision-makers. More­
over, the current state of the science, as dis-
cussed earlier, does not allow tidy simple 
answers to be provided about this particular link­
age. Some degree of external stress is, for exam-
pie, likely to contribute positively to ecosystem 
health, while too much stress will presumably 

Ecosystem 
ealth 
Health 

T = Traditional Focus 
X = Extension of Focus in Sustainable World 

degrade ecosystem health. Also, the degree of 
the impact of any stress is probably related to 
the scale of the cumulative build-up of past 
stresses: a small incremental stress when a sys­
tem is near some critical threshold is liable to 
have grealer consequences to ecosystem healih 
than would a much larger stress when the vys­
tem was far from this threshold. In short, "scale" 
plays a potentially important role as an important 
factor to determining ultimate impacts on eco­
system health. Providing information to address 
this third step resides almost entirely within the 
mandate of the natural sciences. 

Long-term Sustainabiity and Current Policies: 
Closing the Loop 

The final step requires drawing connections 
between ecosystem health and future long-term 
human health and welfare. This step again 
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will draw on the combined expertise of social scope can be reflected in one of two ways:
and natural scientists. It is interesting to note, (a) through disaggregating the reference indica­however, that this step is necessary only if one tor to the level of specific ecosystems; or,leans towards the school of thought favouring (b) through providing information that is a diag­the "forward-looking anthropocentric view". nostic indicator for the system rather than some-Those content with addressing ecosystem thing that is necessarily important to humanhealth as a policy end in its own right would not health. Figure 7 takes the latter approach: itneed this additional information, 	 illustrates that the reference indicator might be 

some water quality characteristic - such as theThe Analytical Requirements concentration of nitrate/nitrite in water - which 
is important to human health; an indicator ofBoth the information and the analytical tools 	 broader scope that might be more relevant as arequired to address this extended policy focus diagnostic indicator of ecosystem health, how­are quite different from those required under the ever, might be the number of trophic levels.

traditional focus. In the context of Figure 6, the

traditional focus required two types of informa-
 Incorporating distributive elements within antion for policy formulation: knowledge of how 	 indicator can also have many different dimen­policies affect human behaviour; and descriptive 	 sions. Figure 7 illustrates one possible disaggre­indicators of humanity's own short-term well-	 gation of the reference indicator that providesbeing. The analytical requirements of the new policy-makers with information about the con­policy focus present a substantial, though not sumption of water quality by income class. Theinsurmountable, challenge. The following sec- use of income "quintiles" is a fairly common ana­tion demonstrates how a set of indicators -	 lytical technique for presenting distributionalbased on a framework reflecting the five new 	 data on the basis of income distribution. Thefundamentals - could be constructed to b3sic idea is that the population is divided intoaddress this new policy focus. five groups - each comprising 20% of the pop­

ulation - such that the poorest are in the lowest 
quintile and the richest are in the highest quin-A Simple General Example: tile.4 If such indicators revealed that the plight

Near-term Policies and Long-term of the less advantaged economically was alsoImpacts getting disproportionately worse "environmen­
tally", cause might be found for targeting policiesIt is important that the new fundamentals be to selected income groups. It should be noted
applied on the basis of augmenting the current 
 that "income" is not always the most appropriateinformation set of ESD indicators that are avail- or readily available basis for providing such dis­able. While the precise manner in which this is tributive information; a method that is sometimes
done will differ from one application to the next, more analytically tractable involves using some
the simple example shown in Figure 7 illustrates 
 form of asset base to describe the disaggrega­

how new indicators might be developed as an tion (such as "reoters" vs "owners"). In develop­augmentation of existing information. In this ing countries, land tenure positions are 	often aexample, a simple "bottom-line" descriptive indi- more revealing - and more readily available ­cator of environmental resource quality is used method of disaggregation.5 

as a starting point. Through applying both further 
measurement and analysis, the indicators can 
be expanded to give decision-makers a more 
complete set of decision support information.
Using this set it would be possible for a policy- 4In Canada in 1989. for example, any household withmaker to judge, for example, whether current 	 income of under 

an 
$17.000 was in the bottom quintile; anyimmigration policies will unduly threaten longer- household with an income greater than $64,000 was in theterm ecosystem health. To illustrate some of the highest income quintile.

practical aspects of designing this information 51n a recent report - World Bank (1990), Towards an Envi­set, each part of this augmented information ronmentalStrategy forNigeria-the effects of environmentalslate will be examined in turn. degradation (including desertification, deforestation, water 
contamination, air pollution, and other problems) were esti-As a starting point, it is useful to distinguish mated explicitly for tive "economic groups'. The 'richest'between the "reference indicator" that is often were defined as those who normally own property, land andhave formal sector (wage) income; the poorest" includedused in traditional policy problems, and an indi- those who owned no property, had no access (transient orcator that reflects a broader scope. This broader rented) to land, and purchased most of their food require­
ments. 
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Figure 7. 
GENERAL AUGMENTATION OF A SAMPLE INDICATOR - WATER QUALITY 

Reference 

Point 


Broader 
Scope 


Explicit Distributive 

Elements 


Applications as 
a Projective fool 

Reflect Explicit 
Linkages 

Reflect Inherent 
Uncertainty 

Water Quality Characteristic Important to Human Health 
(Qh) 

Water Quality Characteristic Important to Ecosystem Health 
(Qe)
 

Average Water Quality Consumed by Lowest and Highest Income Quintile 
(y) of Population 
(Qh;y =i ; Qh;y = 5) 

Impact Elasticity between Population (P) and Water Quality 
=%AQ 

%.AP
 

Projected Impact Elasticity of Current Population Changes on Future
 
Ecosystem Productivity
 

%AQe~t = 2010 
E- %Apt =1990 

Range of Probable Critical Levels of Water Quality Characteristic (Qe)

Projected Range {Qe;low:Qe;high}
 

Projected Critical Range IQ e;ow:Q'e;high1 

An example of an indicator that could be used 
in a projective mode involves calculation of an 
elasticity between water quality and population.
Specifically, it is the ratio of the percentage
change in a water quality characteristic to the 
percentage change in population, based on an 
analysis of historical information. In this case the 
elasticity is a useful projective tool because the 
magnitude of the elaslicity illustrates what would 
likely happen to water qualily should population 
change. An elasticity of zero, for example, would 
indicate that population level does not affect 
water quality. 

The most difficult indicator to devise is often one 
that explicitly links current human activities to 
future ecosystem health or productivity. The use 
of some form of elasticity would again be one 
appropriate means for conveying this informa-
tion. The use of an elasticity is generally more 
powerful than a simple ratio because the analy-
sis of an elasticity requires that other factors 
remain unchanged. The methods used thus 
require an adequately controlled experiment or, 
where historical data are available, enough data 

so that the incremental effects of just a single
factor (such as population level) can be isolated. 
Such procedures are relatively common in eco­
nomic analysis and are becoming more common 
in ecosystem science. "Fates and effects" and 
"effects monitoring" studies are now often under­
taken by ecological scientists. Rigorous inves­
tigation can, in such cases, isolate the effects 
of selected pollutants and provide useful infor­
mation to decision-makers. The moratorium on 
oil exploration on Georges Bank was signifi­
cantly influenced by fates and effects modelling
that combined laboratory-based results of 
research on the most sensitive life history stages
of fishes, oceanographic observations, and 
behaviour of oil at sea to describe the link 
between oil spills and the well-being of commer­
cially important fisheries; these results allowed 
"projections" to be made of future ecosystem
productivity in the event of oil contamination. 
The case of sulphur emissions, acid rain, and 
forest productivity - discussed in the following 
chapter - provides additional examples of how 
ecosystem productivity might be tied to human 
activity. 
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Indicators reflecting uncertainty must be able to 
capture different aspects of what we do and do 
not know. One aspect of the uncertainty is the 
potential errors in the measured data, and this 
uncertainty can be further compounded by the 
actual technique that is used for projecting val-
ues. Figure 7 therefore shows that there is some 
projected range of water quality, perhaps in 
response to a certain change in population level, 
More significant, however, is describing the 
uncertainty inherent in what we know about the 
critical levels of ecosystem health. Here a range
is again presented; this might be regarded as 
the range over which ecosystem health starts to 
become threatened. The range might reflect 
simply differences in scientific opinion, or genu-
ine differences in observed behaviour from other 
research. In defining any such indicators, how-
ever, it is important to distinguish between: 
(a) uncertainty in the description or projection; 
and, (b) uncertainty in the critical level. In addi-
tion, if possible, it is important to specify what 

type of degradation might occur at the critical 
level. 

In summary, Figure 7 has shown that, with a 
broader scope, characteristics of importance to 
ecosystem health - but not necessarily to 
immediate human health - will receive 
increased attention. Also, selecting indicators 
that are useful as projective tools will require 
increased use of measures that reflect stresses 
and responses within a single indicator. One 
common example of this would involve the use 
of "impact elasticities" that describe the 
behavioural response to a given stress. Such 
elasticities are descriptive to the extent that they 
can be calculated based on historical informa­
tion, yet they provide decision-makers with infor­
mation that has key projective applications. 
These projective applications are critically 
important in the current situation where overall 
ecosystem vigour and productivity is becoming 
a policy focus. 
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7 Applying the Fundamentals 

Introduction 

Earlier chapters suggest that the next genera-
tion of support indicators should in principle
reflect five new fundamentals of indicator design.
In many cases, these would form an augmenta-
tion of existing approaches to indicator reporting.
In some instances, indicators and information 
currently reported already reflect some of these 
principles. The crux of the matter is, however, 
that all indicator design should be done in a 
manner that consistently reflects these funda­
mentals. 

While the previous chapter raised some general
issues on augmenting indicators, this chapter
illustrates in somewhat more detail - through a 
specific example - how the fundamentals can 
be applied. It commences with a brief assess-
ment of some commonly us,d reference indica-
tors in the area of sulphur emissions. This is 
followed by an example of an augmentation of 
these indicators and some comments relating to 
potential areas of improvement and difficulty, 

An example of the use of indicators relating to 
sulphur emissions has been prepared. Selection 
of this as an example is purely opportunistic;
significant research has been undertaken in this 
field in support of the various acid rain reduction 
programmes that have been pursued in Canada 
and elsewhere. The OECD has prepared pre-
liminary estimates of various indicators rclating 
to sulphur emissions. Environment Canada's 
State of the Environment Report (1986) provides
summaries of indicators for sulphur emissions 
and deposition that do reflect to varying degrees
the principles of indicator design espoused here. 
Also, such indicators are of key relevance to the 
energy sector in Canada; energy sector issues 
are the first being addressed by the National 
Round Table on the Environment and the Econ-
omy (NRTEE). Fina 'y, the 1990 Long Range
Transport of Air Pollutants (LRTAP) Assessment 
Report, published in Canada in early 1991, pro­
vides a significant record of the state-of-the-art 
knowledge of sulphur emissions and their effects. 

The reader is reminded, however, that the spe­
cific indicators used here are illustrative of how 
the fundamentals could be applied and do not 
represent an endorsement or suggestion that 
these specific indicators are the most appropri-
ate from either a scientific or an economic per-

spective. More research will in many cases be 
necessary to determine the most appropriate 
indicators. The example is intended to show, 
however, that a set of indicators that reflects 
these five fundamentals will - taken as awhole 
- provide information useful to decision-mak­
ers; information in this set is not otherwise obvi­
ous from the simple "reference" indicator. 

Assessing Indicators 

There las been considerable international effort 
dedicated to the area of "criteria" for indicator 
design. To some degree, the live fundamentals 
can be thought of as "joint criteria" which can be 
applied to any information set. In general, not 
every indicator in any information set needs to 
reflect each fundamental, but the information set 
taken as a whole should satisfy the fundamen­
tals as a whole. From this perspective, it is not 
entirely appropriate to perform an assessment 
of any single indicator; a single indicator is not 
likely to reflect all of the five fundamentals. 

As a starting point, consider a set of indicators 
relating to sulphur emissions. As prcviously noted, 
this area has received a great deal of interna­
tional attention because of efforts to reduce acid 
rain. With regard to indicators, the energy sector 
has always been a field that has provided vast 
amounts of historical data that have been col­
lected using increasingly consistent conventions 
and techniques. The fact that most emissions 
come from readily identifiable point sources 
presents an obvious policy target. Given this 
proliferation of potentially useful and relevant 
information, it is interesting to assess some of the 
basic "reference indicators" that are being used. 

The basic reference point for most indicators 
dealing with sulphur emissions is an absolute 
measure of emission levels: 
• 	annual SOx emissions (tonnes/year [t/yr]). 

Inaddition, the OECD 6 presents, within the same 
information set, the following information: 
* 	 Sax per capoita (tonnes/year/person [t/yr/p]) 

* 	 SOx per dollar of output (tonnes/$ Gross 
Domestic Product [t/$GDP) 

6OECD (1991), Environmental Indicators:A Preliminary Set, 
OECD: Paris. 
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Figure 8. 
UNAUGMENTED REFERENCE INDICATORS -	 SULPHUR EMISSIONS 

late 1980s 

SO. emissions ('000 t/yr) 

SOx per capita (t/yr) 

SO, per dollar of output (t/SCDP) 

SOx per unit energy use (t/PJ) 

The information set recommended in a back-
ground document for the NRTEE 7 also suggests
inclusion of the following indicator: 
* 	 SOx per unit energy use (tonnes/gigajoule 

[t/GJJ) 

Ifwe suppose that these indicators - presented
in a time series which shows rates of change ­
comprise the entire information set, we can ask
"how well does this set reflect the five funda-
mentals?" For reference purposes, selected val-
ues of these indicators are shown in Figure 8. 

First, the set does not reflect the idea that we 
must broaden the scop, of our analysis to show 
our impacts on individual Pcosystems or the con-
dition of the ecosystem as a whole. Specifically, 
some measure of sulphate deposition would be 
more revealing in this r'gard. 

Second, the set does not high!ight distributional 
aspects except to the extent that it piovides
international comparisons. It should be noted, 
however, that the intent of these sets of indica­
tors is often not to show any distributional 
aspect; Marbek (1990) asserts that a separate 
set of sociai equity indicators should be devel-
oped for this purpose but should not be meshed 
witil sectoral indicators such as these. 

Third, projective applications are presented to 
some degree for the simple reason that ratios 
are presented. The ratio of "SOx/$GDP" might
be construed, for example, as an indicator thatif gross output goes up by some amount then 

7Marbek Resource Consultants (1990), Rationale and a Pre. 
liminary Family of National Inoicators for Sustainable Energy 
Production and Use. NRTEE: Ottawa. 

Canada U.S.A. U.K. 

3,800 21,000 3,700 

146 84 	 63 

9.7 4.7 	 7.0 

500 	 310 440 

SOx emissions might also go up by some 
amount in proportion to this ratio. The weakness 
is, however, that the simple linear ratio shows 
only averages when policy-makers are often 
more concerned with what will happen at themargin. The presentation of time series informa­
tion by the OECD gets around this to some 
degree, but the problem then still remains of the 
connection between SOx and GDP if all things 
are constant. I may turn out that there is abso­
lutely no connection between them. 

Fourth, the set does not inform decision-makers 
of the linkages between sulphur emissions and 
ecosystem productivity or health. One reason 
for this is that all of the measures in the set are 
either absolute measures, or comparative mea­
sures, of different forms of human activity. Sul­
phur emissions, energy use, and gross 
economic output are all measures of currenthuman activity and it is not obvious to decision­
makers how these will affect the health of the 
ecosystem and, in turn, future human health. 

Finally, the information provided in the set does 
not reflect any dimensions of the uncertainty
involved either in the measurement of emissions 
or in the confidence of what are critical levels of 
emissions. 

Specific Augmentation of a Sample
Indicator 

Although the set of indicators investigated above 
does not by itself address all of the fundamen­
tals, it is possible to report others such that the"augmented set" does -- to a greater degree ­address them. One possible augmentation is 
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shown in Figures 9a and 9b. While there is a 
substantial amount of information contained in 
these tables, it is worth highlighting some of the 
features of the expanded indicator set. 

The idea of a broader scope is captured in two 
ways: first, through reporting the impacts on 
selected ecosystems or areas that are important 
to human activity (such as forests); second, 
through describing the impacts in terms of an 
indicator that is more diagnostic of ecosystem 
stress or health. The use of sulphate deposition 
as an indicator does not move "ali of the way" 
to a diagnostic indicator of ecosystem health, 
but it is somewhat more relevant to ecosystem 
stress than are simply sulphur emissions. In 
addition, an indicator is shown of the total area 
at risk to some "critical level of sulphur deposi-
tion". 

Distributive information on who is affected by
sulphate deposition is currently not readily avail-
able. In principle, however, it would be possible 
to show what proportions of the population are 
at risk due to high levels of sulphate deposition,
In Canada, for example, economic administra-
tive data can be coded geographically to areas 
as small as individual postal zones. Matching of 
this information with geographically-based
deposition information would provide indicators 
that reflect distributive concerns. 

Projective modes are, as noted earlier, partially
reflected in the reference set of indicators. The 
simple linear indicator that Canada emits 500 
tonnes of S02 for every petajoule of energy con-
sumed is not, however, an accurate basis for 
projecting Canada's future emissions were 
energy consumption to change. A more useful 
indicator, as shown, would be an energy or 
income elasticity that describes how sulphur 
emissions respond to changes in energy use or 
income in isolation. At this time no such elastic-
ities have been estimated, although statistical 
techniques are available to do such analyses. 

An indicator that attempts to draw an explicit
linkage between human activity and ecosystem 
productivity is also shown in Figure 9b.Data are 
available for both emission levels and forestry
yield; the ratio of these two is provided as an 
index for discussion purposes. The information 
provided by the index is, however, incomplete 
for the same reason that the simple "SOx/GJ"
indicator described earlier is incomplete: it does 
not allow one to isolate the linkage. A somewhat 
better indicator - yet still incomplete from the 
perspective of making a causal connection ­
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would be to observe changes in this index over 
time: an increase would mean that yields are 
increasing or emissions are declining. Techni­
cally, an ideal indicator of the linkage would 
again be an elasticity between forest yield and
sulphur emissions. Such an indicator would rep­
resent the isolated effect of a change in emis­
sions on forest yield. Ecological 'ates and 
effects" studies have been used in some circum­
stances to demonstrate the existence of some 
of the links in the cause-effect chain. 

As noted earlier, possible sources of uncertainty 
are (a) measurement error; (b) analytical uncer­
tainties; and, (c) inherent uncertainties in the 
ecosystems based on our current scientific 
understanding. While in principle we might want 
to present all three in some format, Figure 9b 
does not dwell on measurement or analytical 
uncertainty. In the case of sulphur deposition,
the inherent uncertainty in the ecosystem is 
probably more significant than the others. Esti­
mates for critical levels of sulphate deposition
for forests are as low as 20 kg/ha/yr and as high 
as 40 kg/ha/yr. For water resources, critical lev­
els might be as low as 10 kg/ha/yr for those with 
low buffering capacities. The set of indicators 
presented in Figure 9b reflects this uncertainty.
For example, a risk index is calculated that is 
simply a ratio of average sulphate deposition to 
"critical" sulphate deposition. The ranges of the 
indicator illustrate that in the Atlantic provinces
the average deposition might - given our cur­
rent understanding of criticality - have 
exceeded the critical levels; by contrast, in 
Ontario, the average deposition level has not 
exceeded the critical level. While it is not 
expected that this information will fulfil the total 
requirements of decision-makers, it does repre­
sent a useful composite indicator of whether 
further action and more detailed information is 
required while also communicating the potential
uncertainty in the estimates. 

Implications for Indicators: 
Areas for Improvement and 
Areas of Difficulty 

The previous example has demonstrated some 
of the potential approaches to augmenting indi­
cators. The operative policy question is whether 
the set of augmented indicators (such as that in 
Figure 9b) would be a more useful set of infor­
mation than just the set of reference indicators 
(such as that inFigure 8).
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General Principle or Basis 

Standard state of environment 

indicator useful for 


descriptive purposes; 

focused on short-term human 


requirements
 

ESD indicator design must 

acknowledge that the economy

and human behaviour are partof a broader ecosystem which 

supports them. 

Social equity - in terms of the 

incidence of costs and benefits ­
must be an explicit component 


of ESD indicators, 


ESD indicators must be useful 

for forward-looking applications 


and not just descriptive of
past or current conditions, 

Drawing connections between 

human economic behaviour and
broader ecosystem health is a vitalfunction of ESD indicators. 

Unquantifiable uncertainty in 
ecosystem behaviour and response 
requires that ESD indicators must

explicitly communicate such 

uncertainty to decision-makers, 


Figure 9a. 
OF A SAMPLE INDICATOR -

Rationale 

Sulphur emissions can provide a 
useful descriptive indic'itor of the 

stresses we are pLcing on the 
environment. 

We should select an indicator that 
will tell us how selected ecosystems 

are being affected by sulphuremissions. 

We should select an indicator that 
will tell us how various income and 

interest groups are being affected 
by sulphur emissions. 

We can rely on descriptive historical 
relationships that also provide 

information about potentialfuture trends. 

Requires information on the linkages 
between human caused stresses andecosystem productivity, 

Requires us to express both the 
potential ranges in current 

measurement as well as the potential
levels of criticality in ecosystem 

modification. 

SULPHUR EMISSIONS1 

General Examples 

Common usage: tonnes SOdyear 
NRTEE 2 proposed indicator: 

tonnes SOJ/GJ of energy used 

Total sulphate deposition: 

tonnes604/year
Average sulphate deposition in important areas of ecosystem: 

kg S04/ha/year 3 

Average sulphate deposition on Indian lands or marginal 
farm lands: 

kg SO4/ha/year 

Potentially useful NRTEE indicator: 
tonnes SO,/GJ of energy used 

Alternately, estimate impact elasticity which does not 
assume direct linearity: 

%ASO4/%AGDP 

Joint reporting of sulphur emissions (t SO,/year) and 
growth rates of forest (m3 /year), with potential change incomposite indicator of ratios:Am3 forest growth / t SO, emissions 

:. 

CD 

Joint reporting of range of actual deposition levels 
(t504/ha/yr) with potential range of levels critical 

to ecosystem health (t S04/ha/yr).
Composite indicator of range of attained percentage. 

1Prepared by H.J. Ruitenbeek for the Canadian Environmental Advisory Council, 1991. The indicators used here are illustrative of how the fundamentals could be applied and donot represent an endorsement or suggestion that these specific indicators are the most appropriate from either a scientific or an economic perspective. More research will in many
cases be necessary to determine the most appropriate indicators.2 From discussion paper by Marbek (1990) circulated by National Round Table on the Environment and the Economy (NRTEE).3 Environment Canada's State of the Environment Report (1986), for example, shows forest areas affected by different levels of sulphate deposition 



Figure 9b.
 
SPECIFIC AUGMENTATION OF A SAMPLE INDICATOR - SULPHUR EMISSIONS1
 

Reference Point 

Reference 

Indicator 


Broader 

Scope 


Explicit
Distributive 

Elements 

Applications as 
a ProjectiveTool 

Reflect Explicit 
Linkages 

Reflect Inherent 
Uncertainty 

Specific Examples of Data 

Country: SO2 ('000 t/year) t SO2 /PJ
Canada 3,760 500 
U.S.A. 21,100 310 

China 12,920 550 

U.K. 3,750 440 

Area in Eastern Canada: kg SO4/ha/yr Area at Risk 
Wheat Growing Areas 42.9 99.6% 
Corn Growing Areas 43.6 100.0% 
Forests 22.7 41.2% 
Water 23.5 46.8% 

Economic Interest Group: kg S04/ha/yr Population at Risk 
Populations on Native Lands not available not available 
Farms with income less than: 

$500,000/year income not available not available
$00,000/year income not available not available 

Simple linear indicator: Canada = 500 t SO2/PJ Energy Consumed 
Non-linear indicators based on cross-section or historical 
time-series analysis: 

Ene% 2 EmissionsEnergy Elasticity =Consumption not available 

%ASO2 EmissionsIncome Elasticity = %AGDP = not available 

Forested Regions in Eastern Canada: Ontario Quebec Atlantic 
Annual Emissions of SOx (mllion t) 1.0 0.6 0.4 
Forestry Annual Yield (million M3) 44.6 81.5 24.2 
Index of Yield/Emissions (Base) 45 135 60 
Index (Next Period) not available 
A Index not available 
For forests at risk in: Ontario Quebec Atlantic 
Average sulphate deposition (kg/ha/yr): 19.7 21.0 27.6 
Critical sulphate deposition (kg/ha/yr): 20-40 20-40 20-40 

Risk Index (%) 49-98 52-105 69-138 

Comments on Source and Derivation 

Emission estimates are based on data for the mld-1980s as 
summarized in WRI World Resources 1990-1991. Intensity estimates are 
derived from these and lEA energy consumption data. 
[Note that 1 PJ = 1,000,000 GJ.] 

Estimates are based on deposition in early 1980s and are calculated 
from data provided in Environment Canada SOE Report. Area at risk 
represents proportion subject to deposition in excess of 20 kg/ha/year
of sulphate deposition. For water resources, areas with very high C"
buffering capacities are excluded from areas at risk, even if deposition Uexceeds the 20 kg/ha/year level; areas with low buffering capacitiesare regarded at risk if deposition exceeds 10 kg/ha/year. 

Calculation of these indicators would be based on similar information 
to that above, except that it also requires an analysis of spatially
organized economic data. All data are available in Canada, yet require 
some supplementary analysis before indicators can be represented. 

These indicators are useful to projective applications as there is an
implicit behavioural linkage between key human activities. Such d 
information provides a basis for both further intuitive and formal 
analysis of what might happen if certain things occur in the economy(such as income going up). The simple linear indicator (based here onthe reference indicator above) is often used as an index of intensity; 
and is a simple example of an indicator with potential projective rCtapplications. A more rigourous approach is to use non-linear impact Cb 

indicators ("holding other factors constant") that can still be expressed
 
as a single "impact elasticity".
 

Annual emissions based on 1990 estimates. Annual yields based on

Environment Canada SOE Report estimate of yield from forests in
 
area of sulphate deposition greater than 10 kg/ha/yr.
 
Index calculated as simple ratio.
 

Estimates are based on deposition in early 1980s and are calculated
 
from data provided in Environment Canada SOE Report. Critical
 
levels reflect best available scientific estimates of maximum deposition
that areas could withstand before ecosystem vigour and productivity

declines.
 
Risk Index is simple ratio of actual levels and critical levels.
 

1Prepared by H.J. Ruitenbeek for the Canadian Environmental Advisory Council, 1991. The indicators used here are illustrative of how the fundamentals could be applied and donot represent an endorsement or suggestion that these specific indicators are the most appropriate from either a scientific or an economic perspective. More research will in manycases be necessary to determine the most appropriate indicators. 
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The analytical and scientific challenge of provid-
ing such augmented information is not insur-
mountable. As discussed, it is quite feasible to 
incorporate a broader scope, distributive ele-
ments, and projective abilities in the information 
we present. It is more of a challenge to specify
critical values or constraints to activities, 
although even this is possible if such estimates 
explicitly reflect their uncertainty. Probably the 
most difficult challenge will be to provide explicit
linkages between human activities and ecoc:Iys-
tem productivity. Even this, however, is hecom-
ing increasingly feasible in the wake of 
ecological "effects" research on particularly
important or sensitive areas. 

But it must be recognized that the basic 
approach of "augmentation" has both advan-
tages and disadvantages. The primary advan-
tage, and the reason it is being used here, is 
that it allows analysts and decision-makers to 
formulate indicators that are natural extensions 
of indicators with which they are already some-
what familiar. This facilitates analysis, presenta-
tion, understanding, and eventual adoption of 
the expanded information set in the decision 
process. 

There are also, however, two potentially serious 
disadvantages to the augmentation process. 
First, it assumes that the set of starting point 

reference indicators we are using is already rel­
atively complete. By contrast, it is conceivable 
that there are indicators that are potentially
important but which would not naturally fall out 
of any particular augmentation procedure. One 
example of such an indicator, suggested during
the indicator workshop, is the net primary prod­
uct of terrestrial photosynthesis used or pre­
empted by human activity; this was estimated to 
be about 40%. This measure may be taken as 
a rough index of how big the human sub-system 
is relative to the total system. It is unlikely that 
such information would be arrived at through a 
simple augmentation of existing reference 
points. The second disadvantage to augmenting 
a reference indicator is that any weakness in the 
scientific basis for the reference indicator may 
not necessarily be eliminated in the augmenta­
tion process. The example of sulphur emissions 
and sulphate deposition, described above, 
illustrates this point. It is believed, however, that 
neither of these aisadvantages outweigh the 
advantages of using an approach which aug­
ments existing indicators. The first problem ­
incompleteness of the information set - simply 
requires us to be open to other types of infor­
mation. The second problem - persistence of 
a potentially weak scientific basis - underlines 
the need to include both explicit linkages and 
measures of uncertainty within the information 
set. 
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8 Next Steps 

Introduction 

To reiterate a statement made by one of the 
indicator workshop participants, let us propose 
that enough is known about ecosystem dynam-
ics for economists to get started on making it an 
intrinsic element of economic policy, and, for 
ecologists to start making the conduct of human 
activity an intrinsic element of ecosystem sci-
ence. In response to this challenge, it is appro-
priate that the 'live new fundamentals" proposed 
in this paper become part of any acceptedframework for ESD indicator design. 

While it is expected that most readers will be 
able to identify specific steps and actions that 
are appropriate within their own discipline or 
sphere of influence, this chapter identifies some 
key areas that are believed to be particularly
important to assist in future indicator design. 
Appropriately, some priority work areas are iden-
tified, and a generic three-part strategy is sug-
gested for augmenting existing information sets. 

Some Priority Work Areas 

It is acknowledged that there still remains sub-
stantial disagreement over many of the technical 
issues in indicator design. Rather than seeking 
to resolve this disagreement before indicators 
are put forward, however, it is clear that the very
generation, interpretation, and continued refine-
ment of indicators will eventually contribute to 
the resolution of these disagreements. It is 
equally clear that new disagreements will 
emerge as our information set becomes richer 
and our knowledge improves. Nonetheless, 
some immediate work is in order to support the 
indicator development efforts. 

The work priorities can be summarized as 
follows: 

a) 	 within the economics discipline, start to code 
information geographically such that it can 
be linked easily to geographically-based 
information from the natural sciences. This 
is likely to require a fairly high degree of 
resolution if, for example, distributive impacts 
of ecological problems are to be measured. 
The alternative to this "geo-coding" proce-
dure is to code all of the environmental data 
using economic conventions. As the end goal 
is to present only selected environmental 

information for selected economic groups,
it would not be efficient to do this for all 
environmental data. 

b) within the economics discipline, start to build 
'lexible constraints" into analytical proce­
dures which reflect potential critical limits of 
the broader ecosystem. The existence of 
"constraints" reflects the idea that we live 
within the broader ecosystem but, analyti­
cally, they must be flexible such that projec­
tive analyses can reflect some uncertainty in 
their levels. 

c) within the economics discipline, commence 
historical analyses of linkages between 
human activities and potentially relevant indi­
cators of ecosystem health. While this might 
appear at first glance to be a job for the 
natural sciences, economists have a certain 
comparative advantage in this area because 
the analysis will involve applying analytical 
techniques commonly used within the 
economics discipline to time series or cross­
sections of economic and "ecological" infor­
mation. One potential avenue of research is 
to follow up on the idea that humans are 
themselves potential "indicator species" of 
ecosystem health. Human health character­
istics - for which historical data can be quite
good - might therefore provide some links 
to broader ecosystem health. 

d) within the natural sciences, develop ranges
of potential critical limits for key ecosystems. 
The ranges can and should explicitly reflect 
the uncertainty in ecosystem behaviour and 
scientific understanding of that behaviour. 
These critical limits should be developed in 
consultation with the economics discipline to 
ensure that the information is (i) understood 
and (ii) something that can be accommo­

dated within analytical structures typicallyused in policy analysis. For example, con­
sider three indicators such as "sulphur emis­

sions", "sulphate deposition on water areas", 
and 'irophic levels". The first is the easiest 
to accommodate within economic models 
because it is a direct result of human activity,
but it is a poor indicator of ecosystem health. 
The latter is, conversely, probably the best 
indicator of ecosystem health, but it is 
not readily built into economic models. In 
this case, sulphate deposition - or some 
variant of it - appears to be a tractable 
compromise. 
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e) within the natural sciences, select and report that economists will continue to do some types
indicators that provide policy-makers with an of work while ecosystem scientists will continue 
idea of how "healthy" various ecosystems to do other types of work. 
are. It is recognized that there will be dis­
agreement within the discipline over what the
 
appropriate measures are, but at this stage Implementing the Fundamentals:
 
the goal of the exercise must still be to famil- A Three Part Strategy

iarize policy analysts and decision-makers
 
with this type of information. The use of While the preceding section described some of

indicators relating to keystone species, char- the supportive longer-term research and analyt­
ismatic species, or indicator species would ical work which would be necessary to develop

provide a good start to communicating this better ESD indicators, an immediate priority must
 
information, but explanations of why these also be to commence programmes which ensure
 
particular species are relevant to ecosystem that the fundamentals are, to whatever degree

health is an important component of the possible, reflected in the indicators that deci­
process. sion-makers will be using. The precise manner
 

f) within the natural sciences, improve the sci- in which programmes of indicator design are 
entific understanding of ecosystem dynamics implemented will differ considerably among
with a view to describing the linkages institutions or organizations. In general, how­
between ecosystem stresses that might be ever, any implementation strategy will consist of 
caused by human activity, and overall eco- three parallel initiatives, as shown in Figure 10. 
system health. In particular, this work could 
be oriented towards eventually being able to Frst, a basic programme which supports the 
specify some appropriate "early warning development of "bottom-line" descriptive indica­
signs" for ecosystem distress. tors will remain as one of the three focal points. 

In general, this can continue to build on sectoral 
Through all of these activities, it is clear that work that is currently being conducted within 
continued interdisciplinary work is important. Canada and other countries. There will, how-
Realistically, however, each discipline will con- ever, be some reorientation required of pro
tinue to have comparative advantages in some grammes that currently regard "social equity" 
areas. Further, the magnitude of the research indicators separately in their own "sector". TI'e 
programme that needs to be undertaken dictates general position taken in this paper is that 

Figure 10.
 

A THREE PART
 
IMPLEMENTATION STRATEGY 

I: Basic Programme 

Continue development of descriptive "bottom-line" indicators. 

II: Extension Programme 

Augment descriptive indicators with enhanced indicators that: 
show policy and behaviour impacts and linkages; 

9 reflect distributional elements; and, 
0 reflect uncertainty. 

III: Complementary Programme
 

Augment technical work to define indicators that project how close we are or will be to
 
ecosystem "constraints".
 

Select and increase reporting of ecosystem health diagnostic indicators.
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attempts should be made to integrate the social 
equity dimension into all sectoral indicators. 

Second, an "extension" programme will be 
required within each sectoral effort to develop
indicators that show: the impacts and linkages
invo ved with economic behaviour; the distribution 
of costs and benefits in a manner that reflects 
social equity concerns; and, some dimension of 
uncertainty. The uncertainty dimension can be 
as simple as expressing potential "error ranges"
with the reporting of indicators, or as complex 
as comparing projected values in relation to 
ranges of critical values, 

The third "complementary" programme involves 
increased attention by the natural sciences to 
developing physical indicators that can be used 
as points of reference in the behavioural analy-
sis undertaken w;thin the social sciences. As a 
first - but not insignificant or simple - step, 
this will require focusing on potential physical
constraints to economic activities. A second ­
more complex - step will be to increase the 
reporting of various types of diagnostic indica-
tors for ecosystems so that policy analysts and 
decision-makers will become increasingly famil­
iar with indicators of ecosystem health. As noted 
earlier, one means of promoting such a comple­
mentary programme in the natural sciences is 
to support ecosystem research at a substantial 
level. 

Closing Remarks 

The focus of this paper has been to discuss
indicator design in a context that is sensitive 
ultimately to the needs of policy-makers. It is 
well recognized, however, that policy-makers 
are not the only users of this information. Cor­
porations, scientists, and the general public all 
will contribute to the generation and interpreta­
tion of the information used by these policy-mak­
ers. But to the policy-makers we propose that 
information which reflects the five fundamentals 
enumerated in this paper will provide them with 
a better information set than will simple descrip­
tive indicators. 

Decisions should be based on information that 
reflects a broader scope, distributional con­
cerns, projective elements, the explicit linkages
between human activity and ecosystem health,
and the inherent uncertainty in all of these. Deci­
sions so made will lead to policy initiatives that 
will rise to and meet the challenge of formulating 
programmes consistent with ecologically sus­
tainable development. 
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I. Introduction 

1. PURPOSE 

Environmental indicators are needed to analvze and 
monitor development processes. However, develop-
ment policies and strategies are elaborated and applied 
at different levels of society, and the effects and conse-
quences of such policies are observed at different scales.Indicators must, therefore, be selected in relation to 

these characteristics and to the users' needs. 
The goal of the present work is to prepare a set of in-

dicators that might be utilized in the evaluation and de-
sign of environmental policies. Besides defining
descriptive ir.Aicators that may help policy-makers quan-
titatively evaluate a given situation, normative indica-
tors are needed to compare reference values and to 
show in what direction society must proceed. For this, 
we used a rational methodology for selecting retrospec-
tive and prospective environmental indicators in rela-
tion to key environment and development issues. 

The model presented here is based on the elaboration 
of three groups of indicators at different levels and 
scales (countries and life-zones; regions; and localities), 
The first group is employed to cbserve the causes of en-
vironmental problems (Pressure on the Environment); 

the second group reflects the quality of the environment 

in relation to the effects of the human actions (State of 

the Environment); and the third refers to the measures 

and responses taken by society to ameliorate environ-

mental damages (Response on the Environment). In ad-

dition, a fourth group of prospective indicators relates 

to the progress necessary to make land-use sustainable 

(Progress Toward Sustainability). 

In all, some 44 Environmental Pressure Indicators, 47 

Environmental State Indicators, 5 Environmental Re-

sponse Indicators, and 12 Progress Toward Sustainabil-

ity Indicators were selected. The indicators are 
presented in tables at a regional level for countries and 
life-zones, and in boxes at a subregional or local level for 
plots, basins, and ecosystems. A short analytical text ac-
companies each of the specific subjects, as well as the 
bibliographic references and data sources. Technical 
notes show the data sources, the choice and definition of 
some of the indicators, and the elaboration of data in 
cases where the information was calculated specifically
for this work. At the same time, a series of data and indi-
cators are presented to reveal trends. Finally, some fig-
ures illustrate the evolution of trends. 

The first iteration of this work focuses on subregional 
and local levels, especially when analyzing peasant agri-

cultural activities. This emphasis is due to the impor­
tance of peasant agriculture for Latin America and the 
Caribbean, in terms of both past and present problems, 
and of future opportunities. The subregional and local 
analyses are studies of partial cases. They illustrate the 
causes and solutions of the problems at different scales.However, they do not provide a complete vision of sus­

tainabilitv in land-use. Rather, the objective is to give ex­
amples of the type of information and indicators 
necessary to understand the development process and 
to elaborate actions and responses to related problems. 

2. BACKGROUND 
Latin America and the Caribbean comprise 32 countries 
that cover more than 20 million square kilometers. (See
Map 2.1.) The areas of the region share many biophvsi­
cal characteristics that are unique from a global perspec­
tive. A first-order look at the region shows large 
well-defined terrestrial units. Mexico represents the 
northern portion of the current Latin American territory.
Central America bridges North and South America, 
with the Caribbean serving as an insular arch. If only to­
pography and hydrography were considered, Mexico 
and Central America could be represented by moun­
tains and volcanoes; the Caribbean by the sea; and South 
America by the huge fluvial plains and the Andes range
(PNUMA, AECI, & MOPU, 1990). Adding climate (pre­
cipitation, biotemperature, and evaporation) and geogra­
phy (latitude and topography) allows us to divide the 
region into life-zones aggregated according to current
 
vegetation and land-use until 18 great environmental
 
units or life-zones emerge. (See Map 2.1.) The life-zone
 
system helps us envision the ecological and production­
related features of each land-use type. We may, for ex­
ample, recognize the tropical moist forests, character­
ized by a shifting agriculture, resource extraction, and 
livestock raising; the tropical lower montane moist for­
ests, characterized by peasant agriculture based on ccf­
fee crops; the tropical dry forests, typified by livestock 
raising and intensive crops (sugar cane); and the sub­
tropical savannas, with their extensive livestock raising
and cereal cultivation (Winograd, 1989a). 

Yet, not all the region's common features are natural 
resource endowments. Many shared environmental 
problems and unexploited opportunities exist-a conse­
quence of the development models applied in the re­
gion. With 8.5 percent of the world population, the 
region includes 23 percent of potential arable lands, 12 
percent of current croplands, and 17 percent of all pas-
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tures. It also accounts for 23 percent of the planet's for-
ests (46 percent of tropical forests) and 31 percent of in-
temal renewable water resources. Althougn its fossil 
fuel reserves amount to only 3 percent, this region has 
19 percent of the world hydroelectric potential (See Ta-
ble 2.1.) (Gallopin et al., 1991a). That said, the region is 
losing its forests at a rate of 0.7 percent to 0.8 percent per 
year to unstable and barely productive agroecosystems 
(Winograd, 1991a; WRI, 1992). Croplands are under util-
ized because, although 85 percent of the region can yield 
2.5 annual harvests of short-cycled crops, only 65 per-
cent of the cultivated area is harvested (FAO, 1988). In 
Central America and the Andean countries, 40 to 60 per-
cent of the croplands show erosion problems, and 70 
percent of the productive arid lands have suffered deser-
tification (Leonard, 1987; Redclift, 1989; UNEP, 1991). 
The average carrying capacity of permanent pastures is 
scarcely 0.6 animals/hectare, and meat production does 
not exceed 13 kilograms per pasture hectare (WRI, 1992). 

However, although most of the countries of the region 
share a common language and culture, stemming from a 
similar colonial past, the socioeconomic and environ-
mental heterogeneity does not allow an easy analysis of 
Latin America and the Caribbean as a simple unit. From 
an economic standpoint, we may divide the region into 
countries with low-income economies (Haiti and Nicara-
gua), with middle-income economies (Ecuador and Co-
lombia), and with high-income economies (Mexico and 
Argentina). Taking into account the socioeconomic situ-
ation, we may subdivide the region into groups of coun-
tries with high human development index (Uruguay and 
Costa Rica), middle human development index (Brazil 
and Paraguay), and low human development index (Gua­
temala and Bolivia). In summary, there is no single way 

to analyze the region. From an environmental point of 

view, it seems necessary to point out differences in na-

tional endowments of natural resources and their impor-
tance to economic development. In this sense, it is logical 
to divide the region into countries that do and do not ex-
port oil or into those countries that do or do not have 
great agricultural potential. 

Nevertheless, to analyze and monitor development, 
land-use and natural resource management, we need to 
classify the region from a wider perspective-one that 
takes social and economic differences into account also. 
From this viewpoint, subregions (Central America, Car-
ibbean, Southern Cone, or Andean countries) can be con-
sidered as political units of increasing integration in 
which development policies and strategies are elabo-
rated at a wider level. In turn, nations can be seen as ad-
ministrative units in which political decisions leading to 
development are taken. Life-zones are areas with com-
mon ecological and productive characteristics in which 

development actions and policies are performed. Fi­
nally, basins and ecosystems are where the causes and 
consequences of certain development policies are 
played out over the short term. 

Socioeconomic and environmental conditions in Latir 
America right now make urgent changes in develnp­
ment models essential. These changes do not ad nit con­
ventional solutions, and they must also go beyond the 
rhetoric on sustainable development to make real differ­
ences in real people's lives. Even as current develop­
ment models are modified, the processes leading to 
development should be accelerated through dramatic 
changes in development, land-use, and natural resource 
policies. Applying sustainable development models 
poses new demands on those who formulate them. They 
must carefully quantify and follow the evolution of the 
process, the change and progress so as to elaborate the 
necessary actions and responses, More generally, they 
must recognize the causes and consequences of environ­
mental problems and the impacts on different compo­
nents of the development process. 

The interest in and need for sustainable development, 
together with increasing consciousness of the threats 
menacing the environment and of the exhaustion or 
poor management of natural resources, have led coun­
tries, international institutions, policy-makers, and non­
governmental organizations 'o re-examine the means 
they use to evaluate and safeguard the environment, 
natural resource-use, and development itself (Roden­
burg, 1992). In this process of defining actions and strate­
gies and analyzing costs and benefits, environmental 
indicators are indispensable tools (OECD, 1991). 

3. INDICATORS AND SUSTAINABILITY:
 
CONCEPTUAL FRAMEWORK
 
In the search for sustainable development models, tools 
that will allow the analvsis of the evolution of the proc­
ess are needed. Key among them are indicators that re­
flect stated development objectives and users' needs. To 
construct environmental indicators, researchers must de­
fine a conceptual framework to help them decide what 
to monitor and how. The indicators that emerge from 
this process must answer the needs for analysis at vari­
ous levels and scales and at various stages of the devel­
opment or ecological process. They must apply to 
separate components of the development or ecological 
process and be consistent with a stated definition of sus­
tainable development. 

Depending on which level analyzed (i.e., plot, basin, 
ecosystem or productive activity), different factors will 
emerge (economic, social, technological, or environ­
mental) that influence sustainability, and therefore the 
necessary indicators to monitor the pro~ess. Similarly, 
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Table 2.1 Natural Resources in Latin America, the Caribbean, and the World 

World 

ITotal % of World Total 

Population Inhabitants (millions) 

I!2030 

I 1970I 9 0 283441 
753 

77p.-
1. 

rI 3.6935 292 
8869 

Year Latin Amenca & the Canbbean 

Cropland (millions of ha) 1970 145 102 1 411 
1989 179 12 1 1 476 

Cropland per capita (ha) 1970 05 04 
1989 04 -_ 03 

Food and Production of cereals (millions of T) 1970 71 54 1,204 
1990 100

Agnculture 
5 1.972 

Production of Roots and Tubers (millions of T) 1970 49 6.8 561 
1990 48 84 574 

Production of Drugs (thousands ofT)
Marihuana 1990 201 85 236 
Coca Leaf 1990 226 100 0
 
Fuelwood and Charcoal Production (millions of m3) 1970 185 15 6 1,186 

1990 289 161 1,796 
Installed Hydropower Capacity (gigawatts) 1970 18,718 64 290,652 

1989 87,761 142 617,101 

Forested Area (% of total land) 1970 51 . 32 
1989 47 27 

Ecosystems and Permanent Pasture Area (% of total land) 1970 26 .-- 25Land-use 
1989 28 - 25 

Cropland Area (% of total land) 1970 7 1071989 8.8 - 11.3 

Extent of Forests and Woodlands (millions of ha) 1970 1.048 25 4.183 
1990 956 27 3,565 

Extent of Permanent Pastures (millions of ha) 1970 530 16 3.321 
1989 579 17 3,320 

Average Annual Deforestation (millions of ha) 1970 5 4 47 11 4Forests and 1990 6.8 54 12.64 
i Rangelandls1 

Average Annual Reforestation (millions of ha) 1980-1990 0.8 54 147 

Roundwood Production (millions of m3) 1970 233 95 2,464 
1990 403 11 7 3,450 

Livestock Population (millions of animal units) 1970 257 17,7 1,451 
1F90 362 208 1,746 

Extent of Protected Areas (millions of ha) 1990 114 17.6 651 

Protected Area (% of total land) 1990 5 6 -- 5 

Biological Number of Species of Higher Plants (thousands) 1990 85 38 2245 
Divesrty 

Number of Species of Higher Plants (thousands) 1990 5.5 24 23 

Number of Animal Species Extinct 1600-1990 57 12 484 

Total Annual Renewable Water Resources (Km3) 1990 - 5,379 13.2 40,673
Freshwater
Fnd Coasts Annual Renewable Water Resources per capita (thousands of m3) 1990 26 7 - 7 7 

sKm)19
C02 Emissions from Industrial Processes (millions of T of C) 1970 1426 37 3,850

1988 2666 45 5.893 

lAtmosphere C02 Emissions from Land-Use Change (millions of T of C) 1980 690 1and Climate 38 7 1782619&. 7006 357 1,9632 

C02 Emissions per capita (T of C) 1980 26 1.5 
1988 23 . 1 5 
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Figure 2.1 Po!ifcal and Life-Zones Map for South America 
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the scale at which sustainability is measured will influ-
ence the choice of indicators. For example, the best indi-
cators for measuring the sustained use of wood as a 
resource at a forest plot level might be incremental volu-
metric measurements-basically, physical measure-
ments based on biological knowledge of the resource 
used and on information about the technology em-
ployed to exploit it (Dixon and Fallon, 1991). If sustain-
ability is analyzed at a higher level (ecosystem or 
basin)-important, since the sustainable management of 
an individual resource can be non-sustainable for the 
system-additional indicators are needed to understand 
the behavior and interactions of the other system compo-
nents. Even if, for example, reforestation by exotic spe-
cies (i.e., Pinussp.) can be sustainable in terms of species 
productivity, erosion, pest infestations, biodiversity 
losses, and impacts on water cycles and soil acidification 
can make such reforestation efforts unsustainable, so 
these factors must be monitored and assessed in relation 
to other human activities in the zone. The right indica-tors will in tl'dis case help analysts evaluate the costs and 

tor wil i evluae te cstsandtemselpanaysttls cse 
benefits of the production of an individual resource in 
the context of overall ecosystem or basin deterioration. 
Similarly, the costs of mismanaging soils, watersheds, 
and biodiversity could be calculated. In any event, the 
concept of sustainability is even broader than such indi­
cators of ecosystem performance and balance might sug-
gest. Its objective is not only to sustain a physical 
reserve or ecosystem production, but also to steadily im-
prove the quality of human life. Thus, indicators that 
will integrate not only physical and technological fac-
tors, but also the sustainabilitv of the social and eco-
nornic system are needed. (Dixon & Fallon, 1991). In 
short, indicators must help decision-makers evaluate the 
opportunities lost and the benefits obtained in relation 
to socio-economic, environmental, and political needs. 

Along with level and scale, the stages of any process 
under analysis must be identified. What are the prob-
lems and consequences of the current policies? And how 
do these policies interact? What opportunities and limi-
tations characterize alternative development models as 
they are applied? If indicators don't help answer these 
questions, development proposals will fail. In short, 
monitoring should provide a sense of the past as well as 
stimulate ideas about the future, 

1.3.1 What is Sustainable Development? 
Sustainable development has many definitions, each de-
vised for a different purpose. To minimize confusion in 
the context of further work on environmental indicators, 
sustainable development should be defined in terms of 
certain general sustainability objectives for the Latin 
America and the Caribbean region. 

Essentially, sustainable development is a process of 
change that will allow the satisfaction of human needs 
without compromising the very base of development­
the environment. The objectives of this kind of develop­
ment are to obtain (i) an equitable economy; (ii) a fair 
and participatory social system; (iii) a reoriented and ef­
ficient technology base; and (iv) the optimal u;e and con­
servation of the environment. More specifically, five 
conditions should be met. 

(1) At the economic level, it should not impoverish one 
group while it enriches another. In a sustainable so­
ciety, all social sectors share the benefits of develop­
ment. A structure characterized by increasing 
inequality may become sustainable in a purely bio­
physical sense, but not in socio-economic terms (Gal­
lopin et al., 1989b; Saunier, 1987). 

(2) 	At the ecological level, it should neither degrade di­
versity and the ecosystem's biological productivity 
nr the ec ological prouctivitynor the ecological processes and essential vital sys­

(IUCN, UNEP, & WWF, 1991). It should main­
te perte,NP &retr 1991.aI sould in 
tain, recuperate, an restorenatural resources in 
aeas wth a rate g nao e pon 

sound management. 

(3) 	 At the social, cultural, and political levels, solidarity, 
agreement, the participation of all sectors and indi­
viduals, and international cooperation are needed to 
obtain sustainability. Action and respect are re­
quired from all parties, not just within the commu­
nity but at global and regional levels too. Most 
current societies are strongly integrated into capital­
ist markets. But if this increasingly global system 
does not support sustainable practices and objec­
tives, an isolated community or country does run 
the short-term risk of being penalized economically 
by incurring greater costs or receiving lower bene­
fits for goods and services (Gallopin et al., 1989b; 
Preston, 1990). 

(4) 	 At a technological level, the ability to respond to 
change should increase. In a world where produc­
tion is being transformed by accelerating technologi­
cal innovation and expansion, where new products 
and markets are cropping up and both interdepend­
ence and interconnection are increasing, sustainabil­
ity cannot be measured strictly in terms of an 
increase in productivity or sectorial self-reliance that 
will guarantee the production of a certain product 
over the long-term (Galopin et al., 1989b). Instead, 
technology should be more related to efficiency in 
using resources and to the possibility of conserving 
or expanding productive options. 
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(5) 	 Finally, a diversity of socio-economic, cultural, pro-
ductive, and ecological systems must be considered 
a key to adaptability and not an impediment to de-
velopment. Indeed, increasing homogeneity means 
decreasing cultural, social, and economic options-a 
trend at odds with sustainabilitv. 

1.3.2 What are Indicators? 

In general, indicators are elaborated to help analysts sim-
plify, quantify, analyze, and communicate information. 
By assisting analysts understand complex phenomena 
and to put them into context for various segments of so-
ciety (Adriaanse, 1993), indicators help reduce the uncer-
tainty level, allowing society to better define priorities 
and urgencies. 

For the selection and development of environmental 
indicators a conceptual framework is needed to organ-
ize and integrate diverse and dispersed information. At 
base, this framework consists of three types of indica-
tors. The first identifies the causes of environmental 

problems and relates them to human activities. The sec-
ond assesses the quality of the environment as a result 
of human actions. The third gauges the success of meas-
ures taken to improve the environment-essentially, po-
litical actions and responses. 

There is another type of indicators that should help 

forecast and anticipate unsustainable aspects of develop-

ment, as well as measure progress towards sustainabil-

ity. With these indicators, the objective is to present 

enough data to permit an analysis of how much room to 

maneuver various alternative development models will 

allow. But because these indicators are based on simula-

tion data and land-use projections, they appear in a dif-

ferent section of this document. 


Thus, these sets of indicators combined can help ana-

lysts diagnose a situation in relation to certain environ-


mentl tresold, poicis bsed
deignimpemetablmental thresholds, design implementable policies based 
on sustainable development objectives, and figure out 
which current policies should be reinforced or elimi-
nated to prevent further environmental degradation. 

1.3.3. How Were These IndicatorsSelected? 

Given the diversity of situations in Latin America and 
the great differences in the availability of environmental 
information from country to country, identifying which 
are the most important and urgent vis-a-vis the environ-
ment and development, as well as choosing the indica-
tors needed to monitor them, is no easy task. Any 
method for classifying problems and opportunities and 
for selecting indicators will inevitably be somewhat arbi-
trary. Still, a first approximation permits us to analyze 
the development process in terms of its dependence on 
the environment and natural resources. 

The main studies on environment and development 
in Latin America (BID & PNUD, 1990; Gallopin, et al., 
1991c; PNUMA, AECI, & MOPU, 1990; USAID & WRI, 
1993; WRI, 1990b) identify ten principal environmental 
issues: 
(1) 	 erosion and the loss of soil fertility, 

(2) desertification, 

(3) deforestation and land utilization, 
(4) forest exploitation and use, 

(5) 	 basin degradation, 
(6) deterioration of marine and coastal resources, 
(7) water and air pollution, 
(8) loss of genetic resources and ecosystems, 

(9) quality of life in human settlements, and 
(10) rural migration and land tenancy. 

Since these problems can be analyzed in terms of the 
degreefompac n r alye an the
degree of impact cm natural systems, and the popula­
tiops and economic activities affected, two cross-cutting 
issues must also be added to explain and analyze past, 
current, and future ecological conditions in Latin Amer­
ica in relation to development: land-use and urbaniza­
tion. 

Of course, land-use and urbanization affect natural re­

sources and the environment, population, and economic 
activities in different ways. At present, though urbaniza­
tion involves more than half of the region's population, 
its spatial impacts and effects on natural resources have 
been limited. In contrast, land-use affects all natural re­
sources and is an issue in most of the region, even 
though it affects directly only a limited number of the 
population in rural areas. 
p 	 oulan us ara 

Although land-use and urbanization are inextricably
interrelated, it is worthwhile to separate them wheneaoaigadslcigidctr.Ubnevrn
elaborating and selecting indicators. Urban environ­
mental problems (pollution, industrial activities, wastes, 
etc.) are related mainly to quality of life and health in cit­
ies (Linares et al., 1992). Land-use problems (deforesta­
tion, erosion and desertification, loss of ecosystems and 
species, etc.) reflect primarily the abuse of natural re­
sources. Since land-use appears as the main issue in the
region in terms of opportunities and alternatives for a 
sustainable development, it has been selected as the pri­
mary environmental indicator. 

The model adopted for this project to obtain informa­
tion on progress toward sustainability is a variant of the 
Pressure-State-Response model, initially proposed by 
Tony Friend, David Rapport, and others (Friend and 
Rapport, 1979; OECD, 1991; Adriaanse, 1993). (See Fig­
ure 3.1.) Different variables may be selected to measure 
how a system's sustainabilit,., is affected by land-use and 
natural resources management at the country and life-
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zones level, as well as at regional and local levels (de 
Camino and Muller, 1993; H1E, 1993). The variables asso-
ciated with pressure on the environment are population, 
socioeconomic development, agriculture and food, and 
the use of energy resources. These pressures show up as 
impacts on ecosystems and land-use, forests and ran­
gelands, freshwater and the coastal resources, and bio­
logical diversity, and as emissions stemming from 
human economic activities. As for societal responses, the 
variables are information, participation in policy-mak-
ing, and global treaties and conventions. Because both 
problems and limitations, on the one hand and, on the 

other, opportunities and solutions to these problems 
arise as development models change, any projections 

stemming from this model must be viewed against more 
than one scenario for land-use and natural resource-use. 

Within the framework of this model, indicators were 
selected on the basis of: 
* 	 the availability and quality of data; 

* 	 their relevance to the analysis; 

e 	 the possibility of relating the indicators to sustainabil­
ity or non-sustainability; 

• 	 and personal judgments about how well they inte­

grate the different levels and scales of analysis. 

To elaborate the indicators, variables for each cate­
gory of analysis were selected. These variables measure 

Figure 3.1 Conceptual Framework for the Pressure-State-Response Model 

SI IM, 

Informationinformation 

' Resp~onses 

Progress 

Sources: Adriaanse, 1992 & 1993; Winograd, 1991 
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and describe the environmental and land-use situation 
and its evolution with respect to sustainability. (For ex-
ample, for the Pressure on the Environment, Population, 
Socioeconomic Development, Food, Agriculture, and En-
ergy were considered.) In turn, each variable is corn-
posed of different elements. (For the Population 
variable, for instance, the increment of population, the 
pressure of population on lands, and population distri-
bution were used.) Each element has also some signifi-
cant characteristics (or descriptors) related to 
sustainability. (For the population increment element, 
the measurement of the increment was used.) Finally, 

for each descriptor selected, one or many indicators 
must be defined to measure their effect on the system. 
(For the measurement of the increment of this effect, an­
nual population change was selected as an indicator.) In 
addition, to understand the meaning of some indicators, 
statistical data on the future effect of the variables and 
elements on the system are also needed. (For instance, 
Projections of Population.) Tables 3.1., 3.2., and 3.3. 
show the variables selected, as well as the elements, de­
scriptors, and indicators needed for each category in re­
lation to development and the sustainabilitv of land-use. 
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Table 3.1 
Variable 

Population 

Soclo-
Economic 
Development 

9 

Cb 

in 

n 

Food and 
Agriculture 

Energy 

Environmental Pressure Indicators 
Element 
Population Increment 
Pressure on theLands 
Population Distribution 

Production Increment 
Production Increment 
Purchasing Power 
Employment 
External Debt 
International Prices 
Welfare 
Health Condition 
Nutrltion Condition 
Education Condition 
Poverty 

Food Production 
Food Production 
Food Consumption 
Agricultural Input 
Land Avaliabilty 
Land Distribution 
Production Orientation 
Soil Condition 
Hilside Soil Conditlon
Hillside Soil Condition 

Production Potential 
Land Availability 
Land Availability 
Carrying Capacity 
Production Orientation 
Product-nn Orientation 

Bloenergy Production 
Bloenergy Production 
Production Potential 
Hydroelectric Resources 
Hydroelectric Production 
Hydroelectrlc Potential 
Hydroelectric Production 

Note Brackets Indicalescale 
R = Regional& L - Local 

Descriptor 
Increment Measurement 
Relationship with Surface 
Relationship between Urban & Rural 

Incremeni Measurement 
Relatlonshp with Population 
Parity ofPurchasing Power 
Employment Level 
Relationship between External Debt & Exports 
Relationshp between Export & import Prices 
Human Development Level 
LifeExpectancy &Mortality 
Undernourishment &Calorie Supply 
Relationship between Male & Female Literacy 
Relationship between Population & Poverty 

Increment Measurement 
Increment Measurement 
Change In Calorie Consumption 
Increment o1Input-Use 
Relationship between Cropland S Population 
Inequality ofDistribution 
Relationship between Grain Production &Destination 
Relationship with Hillside 
Soil Limitations 
Soit Potential 

Relationship between Cropland. Population. 6 Input Level 
Relationship between Cropland &Population 
Relationship between Actual 6 Potential Cropland 
Relationship between Population & Input Level 
Relationship between Drug Production & Employment 
Changes In Food Consumption 

Relationship between Fuetwood Production &Population 
Relationship between Production & Requirements 
Bloenergy Production 
Hydropower Capacity 
Hydropower Capacity 
Generation Potential 
Relationship between Generated & Surface 

lndlcator 


Annual Population Change (R& L) 

Density (R&L) 

Percent Urban and Rural (R &L) 


Annual Growt Rate R) . 
GNP par Capila (R) 

GDP per Capita Real (R) 

Percent ofUnemployment (R)
 
External Debt &Service asPercent ofExports (R) 

Exchange Ratio (R) 

Human Development Index (R)
 
Lile Expectancy at Birth & Intant Mortality Rate (R)
 
Percent ofChildren Undernourished & Calorie Supply(R)
 
Percent ofAdult Literacy (R)
 
Percent ofPoverty Incidence (R)
 

Change In Production & Yields (R)
 
Index ofFood Production (R)
 

Additional Date
 
Population Projection (R)
 
Livestock Popuatton (LI
 
Deforestation &Desertlcation (L)
 

Adjue GDP (1. ...-

Total GNP IR)
 
Annual Rate ofInflation (R)
 

Total External Debt CR)
 
Prices ofAgricultural Products (R)
 

Per Capita Calories Available (R)& Percent Change ofCalorie Intake (R) Percent Change In Food Consumpion (R 
AnnualFertilizer & Pesticide Use (R)
 
Cropland perCapita (RI 

GIN Coefficient (R)
 
Percent ofGrain Fed to Livestock (R)
 
Percent ofTotal &Cropland (R) 

Percent ofSoils with Limitations (RI

Potential Cropland (Ri
 
Agricultural Land Needed CR)
 
Potential Cropland per Capita (Rt 

Land Expansion Potential (R)
 
Potential Population Supporting Capacity Ratio (R)
 
Drug Production (R &L) 
Sources ofFoods (L) 

Fuetwood and Charcoal Production per Capita (R)
 
Traditional Fuels as Percen!ofTotal Requirements (R)
 
Bloenergy Potential (R)
 
Installed Hydropower Capacity (R)
 
Hydropower Generation as Percent ofCapacity (R)
 
Exploitable Hydroelectric Potential (R)
 
Kilowatts Generated per Heclare (L)
 

Irrigated Cropland (R) 

Population in ItillIsIde IR) 

Total Potential Cropland (R) 

Prices and Land-Use (L)
 
Hours Worked forPurchased Fnod (L)
 



-- 
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Table 3.2 Environmental State Indicators 

Ecosystems 
XrndL-dJISe 

oests 
aod 
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Divesty 

] 

fs t.elecboti 

aid Coastal 
esoursc 

C) 

ED 

Alt-iidene 
S' ad 

S Ckrate 

Hole oracets iricae scale 
P - Pegceal ALe= Local 

Table 3.3 

intltq 
and 

ParticIpatIon 

Cor'enltoes 

Pr-Ojertlons 
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Land-Uses 
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P 
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Relaborislp betitio Total A Ttveatoned SpeciesPoaclisfip betwen total A eecteried Species 
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Pitborirfp beUteen Species 
Used & Total Species 

RePLac tsfp bet e 
 Ilwatl Loss & Species 
Porlbo-Sp betweeir1lbre A Surlace 
Ec- c Frocbi 
t:nestrnni Prottiilty 

Reur. ..p beeen Coasth eaid Coastal ResourcesfPItocted fO.ea 
lhcrernt of Foprfalori in Coastal AfeaP.O1tiaitsp betweei Waler AtPpunaforr 
Petolaonshup between Total Resources A ForiatcirPaelitl 
$oltaborisfep betweer Eul hir & AcWtibes 
Relanoislrp between Ertploynert 9 Icone 
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Rel;fitcstrp between A.cbrtos A L idUse Chages
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Ir.cicaor 
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Employrnt Per feclare (L) 

.. Producco & VaIu (L)
cua 

Net Er nessios (L) Specis Used IL). & Yew of Use (L) 

Eq Pestrs Using Fossai rtirs in Cify (L)
 

closed a Open Foest Surface ( iAdJa-"a Detoresteiior (R(

AdMal Reforestaon (P)
 
Are"al Deforest&tion R.. (P) 
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Species Risk IroJx (R)
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Net Present Value (L) 

Reosp ;eteen Coast"ne.. N" e a Seass 3ffurne of Protected Coastal Areas O(
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Percent of Sectonal Wtticraats (R) 
Empoymert a -9 in M-7- Forests (L) 

EessirnsC0yEqEmssiorts C02 Eq Cation TotalA ie Caet a -----------Carbon Tota)per Capta & per PN (R)
Emissions CO2 EQ Co-b,c by Actbcty ()
Actual &Currulae CO2 Enissons per Cata (P)
Pop tlonAfected &Eronc Loss (R) 

Environmental Response Indicators and Progress Toward Sustainabilityhndicators 

Eemnt~ j~j CorreswlCErnrree-alttrnao 
Soetety Prficrlpalton Parfiplatir in ErMnrmeirl Aolurreietr 
Fubli Ofrirron trrortace of Earororrrert 
Ernolror-faeddaipoky- Pat- ptomSournesfor Flnlrg Conservallor Trate & Conventions--ea tscyn Errrcx rj Deb to Nalure Swapsarlciplio inTreaies9 Cn~efios 

Poteriet erri-UseRetattoerstip betwen PcderitLand Needed Lanrtdj Oprialls 
A.lual & PoternlalUses
Vegeafin 
Land-Uses 
Land-Use Consequences 
Coss A t entment for Development 

Polelial Land-Uselilgallon Poerllisl fromnLad-Use 

Relationship between Cropland Needed a Input Lecel 
Relationstip between Act"tal a Potertel LandsItetatlons lbetwceentoss &GaneoftF rests
Relattonship between Land-LIse 9 Popustion 
Greenhouse Gas Emisslons 
Relatloni lp between Land Needed 8 tend-Use Costs 
Relattonship between Actual A Potenial Uses withCostsRetationship between Poetilal Land-Use & Carbon Sequestration 

for 
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Breakout Sessions
 
USAID Environmental Performance Workshop
 

March 30 and 31, 1995
 

Purpose: Breakout sessions have been designed as informal working meetings forparticipants to discuss their experiences from the field and Washington in measuring
environmental performance. 
 The sessions' purpose is to have participants translate theseexperiences into recommendations that can guide USAID in developing environmentalperformance indicators that describe the Agency's overall impact on the environment beyond
the project or program levels. Participants will work toward gaining consensus on acommon set of first-cut, Agencywide environmental indicators and on identifying the major
issues that relate to their articulation and implementation. Some Agencywide performance
indicators already used in health-fertility and infant mortality rates-offer good examples of

such aggregate-level measurements.
 

Structure and Venue:
 
There will be four working groups:


1. 	 Biodiversity conservation (Room F2304)
2. 	 Energy, urban environment and global climate change (Room 	F2305)
3. 	 NRM, Sustainable Ag, Forestry, Water, CZM (Room F2306)
4. 	 Managing for Re.sults (Auditorium) 

Suggested Ground Rules: 
* Facilitators and rapporteurs will be pre-assigned for session #1 and then be 

selected by breakout group members for the subsequent sessions.• 	 Participants are requested to select their working group on the basis of their 
area of expertise, and to remain active in that group throughout the two days.0 	 Breakout sessions will be fully participatory, self-managed, and highly
flexible. Groups may divide into smaller focal areas (e.g., global climate
change) if this facilitates the development of sector-specific indicators.* Working groups may use the attached tables to guide their discussions or else
develop their own approach for recording session discussions and conclusions 
for breakout and workshop proceedings.

* 	 Rapporteurs should be prepared to provide a succinct, five-to-ten-minute 
summary of group discussions at the plenary meetings that follow each 
breakout session. 



Format for Groups 1 - 3 

Session #1 

Objective: To review, discuss, and brain storm on the range of indicators that can be usedto measure environmental performance at all levels (project, program, and strategy), and toidentify issues that facilitate and hinder their use. Sharing information, experience, and thelessons learned about environmental performance measurements is the main goal of this first
session. 

Comments: At this initial group meeting, participants are encouraged to be expansive intheir discussions, viewing the term "indicator" as only part of a broader dialogue on
performance monitoring and evaluation (e.g., baseline data and targets 
are also importantmeasurement components). In addition to developing a preliminary list of indicators,participants should review the indicators' characteristics (eg., quantitative versus qualitative,proxy verses direct measures, field-based versus theoretical, primary versus secondary datasources). Participants also should begin thinking about the feasibility of adopting theindicator in the short to medium term, taking into consideration issues such the costs andasdata quality and availability. The workshop handbook includes a glossary of terms andreference materials (core environmental indicators developed by OECD and the Commissionfor Sustainable Development) to complement plenary presentations as inputs for breakout 
discussions. 

Outputs: A preliminary list of first-cut indicators and related issues. Indicators may begrouped by hierarchial levels, as adopted by the Africa Bureau NRM Framework (e.g.,biophysical, policy, and public education and awareness), or else categorized by whether theymeasure outputs, through intermediary results, all the way to impacts, or other schemes
selected by the group. 

Breakout Session #2 

Objective: To complete discussions started in Breakout Session # 1, to develop criteria for
selecting Agencywide environmental performance indicators, and to begin ranking indicators

according to these criteria.
 

Comments: By the midpoint of this session, the group should have identified a wide arrayof performance indicators. It also should have begun developing criteria for selecting andranking the indicators according to their relevance to the Agency's overall environmentalstrategy and the feasibility of adopting the indicators at the project, mission, and Agency
levels. 
 Factors to be examined may include the existence of workable measures, dataavailability, and a broad range of the field realities. 

Output: Refined list of indicators and criteria to guide Agencywide indicator selection and
priority ranking. 



Breakout Session #3 

Objective: To develop a core set of Agency performance indicators and a list ofaccompanying issues inherent to implementation and operalization. 

Comment: Selection criteria developed in session #2 should be used to generate the first-cutcore performance indicators for Agencywide impact determination. Revisiting activities fromprevious breakout sessions, plus more wide ranging discussion of how this information may
be used is likely. 

Outcome: First-cut core indicators and major issues. 



Working Group 
Facilitator Breakout Session #1

BSeto Session_#1 
Rapporteur Sector 

Preliminary lIdicators at the project, program, & strategy level Comments, Concerns, Pros & Cons 



Working Group 
Breakout Session #1Facilitator 
SectorRapporteur 
Sector 

Issues Related to Performance Indicator Relevance and Feasibility 



Working Group 
Facilitator 

Breakout Session #2 
Rapporteur rSector 

Sector 
Session_#2 

Criteria for Selecting and Ranking Agencywide Indicators 



Working Group 
Facilitator Breakout Session #3 
Rapporteur 

rSector 
Sector 

Session_#3 

First-Cut Agencywide Performance Indicators Comments, Concerns, Pros & Cons -



Working Group 
Facilitator Breakout Session #3

Beto Session_#3 
Rapporteur Sector 

Issues Related to Agencywide Indicators 



Record FAOFood.Aid
 

ORGANIZATION, INSTITUTION, OR AGENCY:
 

Food and Agricultural Organization of the United Nations
 

OFFICE, BRANCH, OR DIVISION:
 

Economic and Social Policy Department

Statistics Division
 

STATISTICAL PROGRAM TITLE:
 

Food Aid Statistics
 

SUMMARY PROGRAM DESCRIPTION:
 

The Food and Agricultural Organization of the United Nations
(FAO) is continuously monitoring food aid flows and developments.
FAO publishes relevant up-to-date information on 
food aid flows,
the food supply situation 

countries of the world. 

and crop prospects in developing

These data are a pre-requisite to better
planning of food aid and maximizing its effectiveness.
 

SUBJECT COVERAGE:
 

Coverage is provided on 
food aid flow by donors, recipients
and commodities.
 

STATISTICAL VARIABLE OR UNIT OF MEASUREMENT:
 

Shipments and receipts of 
food aid commodities are reported
under two different categories: cereals (in tons 
of grain
equivalent) and non-cereals 
(in tons). The value of food aid is
reported in U.S. and local dollars.
 

STATISTICAL DATA TYPE:
 

Time Series - Time series statistics are provided for most of
the variables reported. World 
totals are provided for
statistics basic
on food aid including: minimum 
target, Food
Convention commitments Aid
and shipments 
of cereals; proportion of
cereal imports by low-income food-deficit countries covered by food
aid; shipments of other foodstuffs; food aid through the World Food
Program (WFP), including pledges to the regular biennial program,
contributions 
of cereals 
and foodstuff 
to the International
Emergency Food Reserve (IEFR), contributions to Protracted Refugee
 



Operations (PROs), 
total shipment through WFP, and total value of
WFP emergency operations, IEFR 
and PROs; and food aid through
Official Development Assistance (ODA) including value of food aid,
share of food aid in total ODA, proportion of multilateral food aid

and grants for food aid.
 

Statistics on development assistance and food aid cover food
aid by members of the Development Assistance Committee (DAC) of the
OECD (total value 
and value of multilateral 
and bilateral aid,
grants and loans) and value and share of disbursement of food aid

by DAC member countries.
 

Total world tonnage for shipments of total food by commodity
(wheat, rice, coarse grains, vegetable oil, butteroil, edible fat,
skimmed milk powder, other milk products, meat and meat products,
fish and fish products, pulses, sugar, 
dried fruit, and other
foodstuffs) and cereal food aid receipts by main categories of use

[non-project aid, project aid (agricultural and rural development,
nutrition improvement, 
Food Security Reserves, and other),
emergencies) are provided in times series. 

and
 

Shipments of food aid by donor countries are reported for a
series of years in tons for 
total cereals, wheat, rice, 
coarse
grains, vegetable oil, butteroil, skimmed milk powder, and other
milk products. 
 Shipments of other foodstuffs (edible fat, meat,
fish, pulses, 
sugar, dried fruit, and other 
foodstuffs) are
reported for the last two years only.
 

Triangular transactions 
and local purchases in cereals by
donors, place of origin and country of purchase are reported for
 
several recent years.
 

Receipts of total cereals, wheat, rice, coarse grains, skimmed
milk powder, other dairy products, vegetable oil, and butteroil are
reported by recipients and major geographic region along with the
share for low-income food-deficit developing countries and for the

world.
 

Food aid flow 
for total cereals, skimmed milk 
powder and
vegetable oils by donors and recipients is provided for the most
 
recent year available.
 

Food aid transactions reported 
 by the Consultative
Subcommittee 
 on Surplus Disposal include usual 
 marketing
requirements 
(UMR) of wheat and wheat flour, rice, coarse grain,
vegetable oil, 
dairy- products and other products (in tons) for
recipient countries by donors for the most recent year available.
Time series on total compliance rates for UMRs by commodity 
are

also reported.
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Statistics on food aid through WFP are reported as time series
(e.g., resources, contributions to IEFR, total food aid shipments,
development commitments approved by region, emergency operations
approved by source 
and type of emergency) and as the most recent
biennial data (e.g., pledges). WFP commitments for protracted and
displaced person projects are reports by region for the most recent
 
two years.
 

Statistics on 
food aid through other organizations include
temporal statistics on the following: 
 food and shipments through
United Nations Relief and Works Agency for Palestine refugees by
commodity; food aid purchases by and shipment through the United
Nations Office of the High Commissioner for Refugees by commodity
and by recipient; and food aid shipments through the International
Committee on the Red Cross by commodity and recipient.
 

Donor food aid budget allocations during current and previous
budget periods provide detail 
for donor countries on bilateral,
multilateral, and total allocations in tons and local dollars.
 

Spatial Data - Statistics are reported as appropriate for
donor and recipient countries, low-income food-deficit countries,
least developed countries, and the world. 
All donor countries that
have been providing food aid on a 
regular basis are listed
individually. 
All others that have provided food aid at irregular
intervals 
during the period under consideration are included in
"others" category. Shipments for which the recipient country was
not specified 
are included under "unspecified" except where
information regarding the recipient country 
can be derived from

other sources.
 

TIME PERIOD COVERED:
 

Food aid statistics 
for most series are provided from 1978
forward, although statistics for some series are provided from 1963
forward. Beginning in donor
19_, country data for cereal
commodities are reported 
for the crop year (1 July - 30 June).Non-cereals 
 and food aid shipments through multilateral
organizations, both cereals and non-cereals, 
are reported on the

calendar year basis.
 

DATA COLLECTION FREQUENCY:
 

Annual.
 

DATA COLLECTION METHODS:
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Data are surplied by donor countries and complemented by data
provided by the FAO Consultative Sub-Committee on Surplus Disposal,
the World Food Program, the International Wheat Commission, OECD,
and other international organizations.
 

GEOGRAPHIC COVERAGE:
 

World-wide.
 

OTHER SPATIAL DATA CHARACTERISTICS:
 

Not applicable.
 

QUALITY ASSURANCE PROCEDURES USED:
 

Adherence to FAO 
reporting standards provides a degree of
quality assurance. 
Notes on the tables in the Food Aid in Figures
list the exceptions to these standards.
 

QUALITY OF DATA:
 

Coverage may be incomplete insofar it
as may exclude some
transactions by non-FAO Member Nations.
 

Donor country data may not correspond to actual receipts by
beneficiaries during the given time 
 period. Delays
transportation and imperfections in data recording 
in
 

systems may
account for differences that may exist.
 

DATA OUTPUT FORMAT:
 

FAO offers food aid data on standard tapes for all time series
(see description under Database below).
 

DATA OUTPUT FREQUENCY:
 

Annual.
 

PRINCIPAL CONTACT FOR PROGRAM STATISTICS:
 

Inquiries 
about the technical. contents 
of the Food Aid
Fiqures publication should be addressed to: 
in
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FAO
 
Via delle Terme di Caracalla
 
00100 Rome, Italy
 

CONTACT FOR PUBLIC INQUIRIES:
 

Requests for copies of 
the Food Aid in 
Figures publication
should be sent to the FAO sales agent in member countries, or to:
 

Distribution and Sales Section
 
FAO
 
Via delle Terme di Caracalla
 
00100 Rome, Italy
 

Information about standard tapes and order forms 
can be
obtained from:
 

Computer Services Center
 
FAO
 
Via delle Terme di Caracalla
 
00100 Rome, Italy
 

DATABASE(S)':
 

Name of Database(s): 
FAO Food Aid Database
 

Acronym:
 

Identification Number 
(if applicable):
 

Contents: The 
database is maintained in FAO's 
AGROSTAT
computerized system. It contains complete time series starting
from 1970/71 for cereals and 1977 for non-cereals.
 

Data Caveats or Limitations:
 

Contact (If Different From Contact(s) Above):
 

Mr. Panos Konandreas
 
Senior Economist
 
Food Security and Food Aid Policies Group

Commodities and Trade Division
 
FAO
 
Rome
 

Forms/Software 
In Which Data Are Available: Data can be
acquired on standard tape in machine-readable form.
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Hardware and Other Software Requirements:
 

Access Restrictions and Conditions:
 

Price Information: Standard tapes cost US$500 
each or the
equivalent pounds sterling or French francs. 
Prices are subject to
 
revision.
 

Language(s): English, French and Spanish.
 

User Aids Available:
 

KEY PUBLICATIONS:
 

Food and Agricultural Organization 
of the United Nations,

Food Aid in Figures (FAO, Rome, annual).
 

ADDITIONAL COMMENTS, DESCRIPTIONS, INFORMATION, ETC.
 

KEYWORDS
 

Cereals
 
Food aid
 
Food deficit countries
 
Non-cereals
 



Record FAOFood.Balance
 

ORGANIZATION, INSTITUTION, OR AGENCY:
 

Food and Agricultural Organization of the United Nations
 

OFFICE, BRANCH, OR DIVISION:
 

Economic and Social Policy Department

Statistics Division
 

STATISTICAL PROGRAM TITLE:
 

Food Balance Statistics
 

SUMMARY PROGRAM DESCRIPTION:
 

Food balance sheets 
present a comprehensive picture of the
pattern of a country's food supply during 
a specified reference
period. They show country-level sources and utilization of primary
food commodity groups and a number of processed commodity groups
potentially available for human consumption. Annual food balances
tabulated regularly 
over a period 
of years serve many useful
purposes, incluing 
but not limited to: showing trends 
in the
overall national food supply and 
import dependencies, disclosing
changes that may have taken place, indicating the degree to which
primary food resources are used to produce animal feeds, providing
data for the projection of food demand, and revealing the extent to
which the food supply of the country, as a whole, is adequate in
relation to nutritional requirements.
 

The Food and Agricultural Organization of the United Nations
(FAO) published the food
first balance sheets in 1949 for 41
countries covering the period 1934-38 and 1947/48. 
 A year later,
it published a supplement giving 1949/50 data. for 36 
countries.
Annual supplements were prepared until 
1957 when FAO decided to
publish three-year average 
food balance sheets with 
a five-year
intervals between volumes instead. 
The number of countries covered
in the early annual and initial three-year reports was between 29
and 41 countries. In 1977, beginning with the 1972-74 average food
balance sheets and with the aid 
of the Interlinked Computerized
Storage and Processing System of Food and Agricultural Commodity
Data (ICS), FAO 
was able to provide coverage for
countries, all continents, summaries 
at least 145
 

for economic classes and
regions, and the world. 
By the 1979-81 issue, FAO had produced a
standardized format which it continues to use.
 

Food balance sheets have been the main source of data used in
the assessment and appraisal of the world food situation which FAO
has made five times, starting with the pre-war period in its First
 



World Food Survey (1946) and 
followed by surveys 
for the early
post-war period (published in 1952), the late 1950s (in 1963), 
the
early 1970s (in 1977), and most recently (in 1985). 
 Food balance
sheets also provided a major source 
of information 
for the
statistical base of FAO's Indicative World Plan for Agricultural
Development, for which 
1961-63 aveL'ge food balance sheets were
prepared for all the 64 developing countries in the study.
 

SUBJECT COVERAGE:
 

Food balance sheets cover food production, available supply,
feed and manufacture, and per capita food supplies available for
consumption in quantity, caloric value, and 
protein and fat
 
content.
 

STATISTICAL VARIABLE OR UNIT OF MEASUREMENT:
 

Data on country-level domestic food supply and utilization are
reported in thousand metric tons or metric tons. 
 Figures of per
capita food supply are given in kilograms per year, grams per day,
the caloric value in numbers 
of kilocalories per day, and 
the
protein and fat contents in grams per day.
 

STATISTICAL DATA TYPE:
 

Time Series -
 Food balance sheets for individual countries
provide the most recent three-"ear average for domestic supply (as
production, imports, 
stock changes, exports, processed trade and
total supply), domestic utilization (as feed, seed, food
manufacture, other uses, waste and 
 food), and per capita
utilization (per year 
and per day) of major food groups with
breakdown, where significant, for specific food commodities.
 

The commodity list 
 is generally confined to 
 primary
commodities, except for sugar, oils and fats, and beverages. 
The
list of commudities and their classification into major food groups
for food-balance-sheet purposes is published with the food balance
sheets. 
Major food groups include the following: total vegetable
products; total animal products; cereals (excluding beer); starchy
roots; sweeteners; pulses; 
tree nuts; oilcrops; vegetables; fruit
(excluding wine); stimulants; spices; 
alcoholic beverages; meat;
milk (excluding butter); eggs; fish and seafood; vegetable oils;

animal fats; and miscellaneous.
 

Time series covering 10 consecutive three-year average periods
provide data on 
per capita food supply by major food groups for
individual 
 ountries, developed countries, developing countries,
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and the world.
 

Spatial Data - Food balance sheets and per capita supply are
provided for 145 countries. Summaries of food supply are reported
for developed countries, undeveloped countries, 
and the world.
Country coverage, including classification 
 as developed or
developing, is identified in source documentation.
 

TIME PERIOD COVERED:
 

Food balance statistics cover a three-year-average period with
a five-year interval 
between volumes. Food balance sheets are
based on 
individual series of Supply/Utilization Accounts 
(SUAs)
which are prepared on a calendar-year basis.
 

DATA COLLECTION FREQUENCY:
 

Annual.
 

DATA COLLECTION METHODS:
 

In constructing SUAs and food
the balance sheets derived
therefrom, FAO uses both official and unofficial data available in
the Statistics Division and other units concerned in FAO. 
Missing
data are estimated on the basis of surveys and other information as
well as technical expertise available 
in FAO. Comments on
previously prepared food balance sheets and suggestions for their
improvement 
received from countries are 
taken into account in

preparing new series.
 

GEOGRAPHIC COVERAGE:
 

World-wide.
 

OTHER SPATIAL DATA CHARACTERISTICS:
 

Not applicable.
 

QUALITY ASSURANCE PROCEDURES USED:
 

FAO uses a standardized format for food balance sheets which
provides consistency within and among volumes. 
Data evaluation and
consistency checks are undertaken within the framework of SUAS (see
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below). Internal consistency checks are inherent in the accounting
technique of the food balance sheet itself. 
External consistency
checks are based on supplemental information, such as the results
of surveys conducted in various parts of the world and relevant
technical, nutritional and economic expertise.
 

QUALITY OF DATA:
 

The accuracy of food balance sheets, which 
are in essence
derived statistics, is dependent 
on the reliability of the
underlying basic statistics of population, supply and utilization
of foods and of their nutritive value. 
 These vary a great deal
between countries, both in 
terms of coverage as well 
as in
accuracy. 
Estimates and/or adjustments are made to remedy gaps and
inconsistencies 
in 
underlying data, particularly for developing
countries. There are many in
also gaps the statistics of
utilization 
for non-food purposes, 
such as feed, seed and
manufacture, as 
well as those for farm, commercial
government stocks. and even
In most cases, assumptions for food waste are
based on expert opinion because there is little survey data and,
when available, they are subject to significant margins of error.
 

DATA OUTPUT FORMAT:
 

Food supply and utilization 
data are published in FAO's
periodical publication series entitled, Food Balance Sheets.
 

DATA OUTPUT FREQUENCY:
 

Periodic.
 

PRINCIPAL CONTACT FOR PROGRAM STATISTICS:
 

Inquiries 
about the technical contents of 
the Food Balance
Sheets publication should be addressed to:
 

Basic Data nit
 
Statistics Division
 
FAO
 
Via delle Terme di Caracalla
 
00100 Rome, Italy
 

CONTACT FOR PUBLIC INQUIRIES:
 

Requests for copies 
of the Food Balance Sheets publication
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should be sent to the FAO sales agent in member countries, or to:
 

Distribution and Sales Section
 
FAO
 
Via delle Terme di Caracalla
 
00100 Rome, Italy
 

DATABASE(S):
 

Name of Database(s):
 

Acronym:
 

Identification Number 
(if applicable):
 

Contents:
 

Data Caveats or Limitations:
 

Contact (If Different From Contact(s) Above):
 

Forms/Software In Which Data Are Available:
 

Hardware and Other Software Requirements:
 

Access Restrictions and Conditions:
 

Price Information:
 

Language(s): English, French and Spanish.
 

User Aids Available:
 

KEY PUBLICATIONS:
 

Food and 
Agricultural Organization of the United Nations,

Food Balance Sheets 
(FAO, Rome, periodic).
 

ADDITIONAL COMMENTS, DESCRIPTIONS, INFORMATION, ETC.
 

KEYWORDS
 

Food consumption
 
Food imports
 
Food exports
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Needs
 

Data Output -
Are tapes available; if so, need description of
 
contents.
 

Database - Need FAO to fill in.
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GEMS.AIR
 

ORGANIZATION, INSTITUTION, OR AGENCY:
 
United Nations Environment Programme in collaboration with the
 
World Health Organization
 

OFFICE, BRANCH, OR DIVISION:
 

Global Environmental Monitoring System 
- Air
 

STATISTICAL PROGRAM TITLE:
 

Urban Air Quality
 

SUMMARY PROGRAM DESCRIPTION:
 

The United Nations Environment Programme (UNEP) and the World
Health 
Organization (WHO) have been collaborating since 1974,
through the Global Environmental Monitoring System (GEMS), on a
worldwide network for monitoring air quality in urban areas. 
Thenetwork consists of thirty-five cities representing a range ofclimatic conditions and levels of urban development. Most cities
have at least three monitoring stations for each city ­ one each in
the city's industrial, commercial and 
 residential areas.
Evaluation of minimum, maximum and average levels of global urban
air pollution are based on the monitoring data, and information

covering a total of 50 countries 
taken from national reports,
scientific literature and a questionnaire. The assessments have
 two main goals: to continue the ongoing 
process of producing

periodic evaluations of global air pollution; and 
 to keep
developing and refining the techniques used for evaluating air
pollution moni.toring data, particularly to advance understanding of
the risks air pollution poses to human health.
 

DATA SUBJECT COVERAGE:
 

Five air pollutants are monitored: sulfur dioxide 
(SO2);
suspended particulate matter (SPM); nitrogen d.ioxide (NO2 ); carbon 
monoxide (CO); and lead.
 

STATISTICAL VARIABLE OR UNIT OF MEASUREMENT:
 

Air quality levels are measured against WHO guidelines on
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recommended pollutants. 
Sulfur dioxide, nitrogen dioxide, carbon
dioxide, 
and lead are measured in micrograms per cubic meter.
Suspended particulate matter is measured in milligrams per cubic
 
meter.
 

STATISTICAL DATA TYPE:
 

(1) Time Series: 
 Time series data for available for all
five variables. Representative data sets sulfur dioxide and
on

suspended particulate matter are available for 35 cities, many from
1973 forward. Time 
series data on nitrogen dioxide, carbon
monoxide and lead, also from the early 1970s forward, are culled
from national reports, open 
literature, and from questionnaire

results.
 

(2) Spatial Data: 
 Data are analyzed to determine levels and
trends for each pollutant in the world's major cities. 
Assessments

of global and regional air quality conditions and trends are also
 
made using GEMS/AIR data.
 

TIME PERIOD COVERED:
 

For many stations, 1974 to present.
 

DATA COLLECTION FREQUENCY:
 

Sampling frequency varies according to 
sampling methodology

from every minute to every 1-4 hours to daily.
 

DATA COLLECTION METHODS:
 

The data collection methods employed by countries within the
network vary. Sulfur 
dioxide levels are monitored using thefollowing methods: manual - flame photometric;. gas bubbler ­hydrogen peroxide; instrumental amperometric ("Coulometric"); gasbubbler - pararosaniline; gas bubbler 
 - conductometric;

instrumental - conductometric; pulse flourescence; and gas bubbler- thorin. Suspended particulate matter levels are monitored usingthe following methods: high volume - gravimetric; soiling
index/tape sampler - transmittance; light scatter ­ nephelometric;

smoke shade -.reflectance; membrane - gravimetric; and millipore

filter - beta absorption.
 

GEOGRAPHIC COVERAGE:
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The GEMS/AIR network involves 50 countries with representative
data sets from 
35 urban areas. The network includes both
industrialized and developing countries.
 

OTHER SPATIAL DATA CHARACTERISTICS:
 

Not applicable.
 

QUALITY ASSURANCE PROCEDURES USED:
 

For sulfur dioxide and suspended particulate matter data, the
GEMS/AIR network provides the following four standards: monitoring
system design, training, methods comparisons and data validation.
In the monitoring system design, guideline documents have 
been
prepared which discuss the 
acceptable monitoring methods and
suitable siting requirements. Training is provided when needed,
especially in the operation and maintenance of the equipment.
 

Regarding data quality assurance, GEMS compares the 
actual
reported data against specified criteria to judge results of the
reported returns 
(i.e., detect various types of anomalies). GEMS
conducts follow-up checks for possible errors and seeks subsequent
verification by the reporting country. 
 GEMS also 
has data
completeness requirements 
to ensure that seasonal cycles are
adequately represented before a yearly summary is constructed.
 

In addition, in 1979 an interlaboratory comparison study for
the measurement of sulfur dioxide was carried out with 16 European

laboratories and institutions.
 

QUALITY OF DATA:
 

GEMS/AIR data 
quality procedures for sulfur 
dioxide nd
su.-pended particulate matter permit a more accurate and meaningful
assessment of air pollutant results. 
Volume data are reported as
cumulative frequency distributions, with information on minimum and
maximum concentrations, arithmetic geometric
and 
 means, and
standard deviations. Combined site-average for five-year periods
are presented with the range of individual site annual averages.
 

Nitrogen dioxide, carbon dioxide and lead data are reported
directly by individual countries or have been taken from published
reports. The characteristics of these data include uncertainties
as to the monitoring procedures, the siting requirements,
representativeness 
of the site location and and
data quality
assurance practices. In addition, the very limited data available
from which to 
judge world-wide levels makes inferences defendant
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upon qualitative knowledge of similar conditions elsewhere where
data may not be available.
 

DATA OUTPUT FORMAT:
 

Hardcopy.
 

DATA OUTPUT FREQUENCY:
 

Biennial.
 

PRINCIPAL CONTACT FOR PROGRAM STATISTICS:
 

GEMS/AIR
 
UNEP
 
P.O. Box 30552
 
Nairobi, Kenya
 

Telephone:
 
FAX: 
 2542 520281
 

CONTACT FOR PUBLIC INQUIRIES (IF DIFFERENT FROM PRINCIPAL CONTACT):
 

DhTABASE(S):
 

Name of Database(s): GEMS/AIR Air Data Bank
 

Acronym:
 

Identification Number 
(if applicable):
 

Contents: GEMS/AIR data for sulfur dioxide and 
suspended
particulate matter and nitrogen dioxide, carbon monoxide and lead
data from national 
reports, open literature, and questionnaire
 
survey.
 

Data Caveats or Limitations:
 

Contact 
(If Different From Contact(s) Above):
 

G. Akland
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-- 

U.S. Environmental Protection Agency

Research Triangle Park, North Carolina
 
U.S.A.
 

Telephone: (919) 541-3887
 

Forms/Software In Which Data Are Available:
 

Hardware and Other Software Requirements:
 

Access Restrictions and Conditions:
 

Price Information:
 

Lancuaqe(s): English
 

User Aids Available:
 

KEY PUBLICATIONS:
 

United Nations Environment Programme, GEMS: Global Environment
 
Monitorinq System (UNEP, Nairobi, 1990).
 

-- , Urban Air Pollution, UNEP/GEMS Environment Library No. 4
 
(UNEP, Nairobi, 1991).
 

and World Health Organization, Assessment 
of Urban Air
 
Quality (UNEP/WHO, 1988).
 

World Health Organization, 
Air Quality in Selected Urban
 
Areas, 1979-1980 (WHO, Geneva, 1983).
 

ADDITIONAL COMMENTS, DESCRIPTIONS, INFORMATION, ETC.
 

KEYWORDS:
 

Air pollution
 
Air quality
 
Ambient
 
Urban
 

Carbon monoxide
 
Lead
 
Nitrogen dioxide
 
Sulfur dioxide
 
Suspended Particulate Matter
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Area(s) of Record Where More Information Is Particularly Needed:
 

Data collection method and 
frequency - Is the information 
reported herein timely and accurate.
 

Data output - Are digital files available?
 
Data output frequency ???
 
Contact for statistics ??
 
Contact for public inquiries ?
 
Database - Source needs to fill in.
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TNS.LASP
 

ORGANIZATION, INSTITUTION, OR AGENCY:
 

The Nature Conservancy
 

OFFICE, BRANCH, OR DIVISION:
 

Latin America Science Program
 

STATISTICAL PROGRAM TITLE:
 

Conservation Data Centers
 

SUMMARY PROGRAM DESCRIPTION:
 

The Nature Conservancy was incorporated in 1951 for scientific
 
and educational purposes. 
A nonprufit, tax exempt corporation, the

Conservancy preserves plants, animals and natural communities that
 
represent the diversity of life on 
earth by protecting the lands
 
and waters they need to survive. It owns and manages more than

1,300 preserves throughout the United States, the largest private

system of nature sanctuaries in the world. The Conservancy also

has Latin American, Caribbean, and Pacific Programs that have

helped protect millions of acres outside of the United States.
 

The Conservancy works by: (1) identifying lands that shelter
 
the best examples of natural communities and species, and

determining what is truly rare and where it exists; 
(2) protecting

habitats and natural systems through acquisition by gift or

purchase, and assisting government nd other conservation
 
organizations in their land preservation efforts; and (3) managing
 
preserves using staff and volunteer land stewards, and encouraging

compatible use of the sanctuaries by researchers, students and the
 
public.
 

In Latin America, the Conservancy has joined forces with over

30 organizations covering 17 
countries to provide infrastructure,

community development, professional training and long-term funding

for legally protected but underfunded areas throughout the

continent. To provide a readily accessible source of biological

diversity information for use in conservation and development

planning, the Conservancy has established a hemisphere-wide network

of Conservation 
Data Centers (CDCs) . A CDC is a continually
updated inventory of the most significant biological and ecological
featurEs of the 
country or region in which it is located. This
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Much of the data for CDCs is collected using Rapid Ecological

Assessment (REA), an imagery based inventory method. REA
 
integrates up-to-date imagery (remote satellite imagery and/or

aerial photography) with field verification. It employs a
 
stratified sampling technique using coarse filter information with
 
finer levels of detail focused on critical areas. REAs are used to
 
quickly characterize entire landscapes and to identify those
 
habitats that are unique or of greatest ecological importance.
 

GEOGRAPHIC COVERAGE:
 

Latin America and Caribbean. There are currently 13 CDCs in
 
Latin America and Caribbean countries: Bolivia, Colombia, Costa
 
Rica, Ecuador, Guatemala, Jamaica, Mexico, Netherlands Antilles,
 
Panama, Paraguay, Peru, Puerto Rico, and Venezuela.
 

OTHER SPATIAL DATA CHARACTERISTICS:
 

(1) Geographic Area of Coverage:
 

(2) Size, Scale, or Resolution of Geographic Unit:
 

(3) Cartographic Projection:
 

(4) Data Format: _ Map; _ Digital
 

:5) Description of Source Data:
 

6) General Comments:
 

QUALITY ASSURANCE PROCEDURES USED:
 

QUALITY OF DATA:
 

DATA OUTPUT FORMAT:
 



80286 class processor can be used if the system is outfitted with
LIM 
 4.0 EMS memory expansion board and preferably a math
 coprocessor. A minimum of 
70 Mb harddisk space is recommended.
The BCD System can be used with a monochrome or color monitor, and
with a laser or dot-matrix printer. Mountain (or similar) type
backup unit is strongly recommended for backing up large amounts of
data. 
A minimum of two megabytes of RAM memory is required. 
If a
computer with disk caching 
is to be used with the BCD, the disk
caching should have the ability to be disabled. An IDE type hard

disk with disk caching should not be used.
 

Software requirements include PC/MS DOS, Advanced Revelation
database management system (version 2.0), 
and the BCD application
package. PC Anywhere communication software 
is recommended. A
 memory management software package (386Max, QEMM) is required for
 
PCs that are not using PC/DOS 5.0.
 

Access Restrictions and Conditions:
 

Price Information:
 

Language (s): 

User Aids Available:
 

KEY PUBLICATIONS:
 

The Nature Conservancy (TNC), 
Latin America (pamphlet) (TNC,

Arlington, VA, undated).
 

-- , "The BCD System - The Next Generation of Heritage Computer
Systems," Biodiversity Network News (TNC, Arlington, VA,
Fall 1988).
 

The Latin America Science 
Program has produced several
informative 1-page sheets CDCs:
fact about Conservation Data
Centers (October 1992); Rapid Ecological Assessment (February
1992); and Biological and Conservation Data System 
Technical
 
Reguirements (undated).
 

ADDITIONAL COMMENTS, DESCRIPTIONS, INFORMATION, ETC.
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Area(s) of Record Where More Information Is Particularly Needed:
 

Time period of study
 
Data collection frequency

Spatial characteristics of data
 
Quality assurance procedures
 
Quality of data
 
Data output -
Are digital files available?
 
Data output frequency ???
 
Contact for public inquiries ?
 
Database - Source needs to fill in blanks
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WB.SID
 

ORGANIZATION, INSTITUTI:JN, OR AGENCY:
 

World Bank
 

OFFICE, BRANCH, OR DIVISION:
 

Socio-Economic Data Division
 

STATISTICAL PROGRAM TITLE:
 

Social Indicators of Development Statistics
 

SUMMARY PROGRAM DESCRIPTION:
 

Social Indicators of Development (SID) began as an internalWorld Bank 
effort to focus attention on poverty 
and related
concerns of human development. It entered the public domain in the
1980s following widespread expression of interest in the statistics
that had been compiled by the World Bank; 
i.e., summary data on
health, education, nutrition, 
 and other socially-related
characteristics collected and disseminated by.other international
agencies 
 (e.g., World Health Organization, 
 United Nations
Children's Fund, 
United Nations Educational, Scientific
Cultural Organization, etc), and
 
as well as other data contained within
national reports received by the World Bank. 
The emphasis in SID
is on detailed country-by-country review of social and economic
indicators 
of human development and broader
a 
 international
comparison of selected social and economic statistics.
 

DATA SUBJECT COVERAGE:
 

The statistics cover data on human resources and some natural
endowments, as 
well as data on and
income poverty and those
elements of measured expenditures and production that are relevant
in assessing social changes.
 

STATISTICAL VARIABLE OR UNIT OF IMEASUREMENT:
 

Social indicators are reported 
as absolute numbers, rates,
proportion, and percentage of population, and in years (e.g., life
expectancy). 
 Land area is reported in square kilometers. Economic
indicators are reported 
in U.S. dollars and percentage of GDP,
income, population, and age group. 
 Other units of measure include
imports in metric tons, daily per capita food supply in calories
and grams, energy consumption in kilograms of oil equivalent, road

length in kilometers.
 



In addition to the temporal changes in 
 country-level
statistics referenced above, international comparisons are provided
as sums or 
averages (usually population weighted) 
for reference
groups defined by their geographic or 
regional classification and
by their income group and the next higher income group (in GNP per
capita). 
 Exceptions are for high income and nonreporting nonmember
 
economies.
 

(2) Spatial Data: National-level 
social and economic
statistics are reported by country.
 

TIME PERIOD COVERED:
 

The indicators refer somewhat to different dates within three
broad time spans: 25-30 years ago (centering on 1965); 15-20 years
ago (centering on 1975); 
and most recent eztimates.
 

DATA COLLECTION FREQUENCY:
 

DATA COLLECTION METHODS:
 

Many of the statistics compiled by the World Bank 
come from
special agencies that 
have used questionnaires and surveys
collect country data. to

In some cases, particularly for population
and related statistics,. the World 
Bank staff revise these
statistics with more recent information they have obtained from the
country. Statistics are also generated through the work programs
of sectoral divisions, or through special studies undertaken by the
Bank staff, such 
as information on educational levels of the work


force.
 

GEOGRAPHIC COVERAGE:
 

Data are provided for more than 170 
countries reflecting a
wide variety 
of social, political, economic, 
 and cultural
conditions. 
 Summary statistics ar provided for major regions of
the world, for country groups by income level, 
for nonreporting

countries, and for the world.
 

OTHER SPATIAL DATA CHARACTERISTICS: 
 Not applicable.
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differences. 
 Numbers 
should be used cautiously and only with
reference to technical notes and definitions.
 

DATA OUTPUT FORMAT:
 

Hardcopy and electronic files.
 

DATA OUTPUT FREQUENCY:
 

Annual.
 

PRINCIPAL CONTACT FOR PROGRAM STATISTICS:
 

Director
 
Socio-Economic Data Division
 
World Bank
 
1818 H Street, N.W.
 
Washington, DC 20433
 

CONTACT FOR PUBLIC INQUIRIES (IF DIFFERENT FROM PRINCIPAL CONTACT):
 

DATABASE(S):
 

Name of Detabase~s): 
 Social Indicators of Development:
 

Acronym: SID.
 

Identification Number (if applicable):
 

Contents: 
 SID is issued annually in diskettes containing
time-series from 1965 to present, although many indicators are
fact available only for scattered dates. 
in
 

Data Caveats or Limitations:
 

Contact (If Different From Contact(s) Above):
 

Publication Sales Unit
 
World Bank
 
1818 H Street, N.W.
 
Washington, DC 20433
 

Forms/Software In Which Data Are Available:
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Area(s) of Record Where More Information Is Particularly Needed:
 

Time period covered - need date for most recent statistics.
 
Data collection frequency
 
Contact for public inquiries ?
 
Database - Source needs to fill in.
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WCMC.WTMU
 

ORGANIZATION, INSTITUTION, OR AGENCY:
 

World Conservation Monitoring Centre
 

OFFICE, BRANCH, OR DIVISION:
 

Wildlife Trade;Monitoring Unit
 

STATISTICAL PROGRAM TITLE:
 

Global Biodiversity -- Wildlife Trade
 

SUMMARY PROGRAM DESCRIPTION:
 

The Wildlife Trade Monitoring Unit (WTMU) of the World
 
Conservation Monitoring Centre (WCMC) has five 
purposes: (1)

monitor international trade in species covered by the Conventionon
 
International Trade in Endangered Species of Wild Fauna and Flora

(CITES); (2) monitor implementation of,CITES and other national and
 
international wildlifetrade regulations; (3)monitor international
 
trade in species not listed in CITES; (4) monitor domestic trade in
 
wild plants and animals; and (5) monitor consumptive and non­
consumptive utilization of wildlife within countries.
 

DATA SUBJECT COVERAGE:
 

WTMU maintains data on wildlife trade, production, farming,

and utilization.
 

STATISTICAL VARIABLE OR UNIT OF MEASUREMENT:
 

Statistics include numbers of live wild animals and plants

traded; number and weight of products and derivatives of wild
 
animals 
and plants traded; customs statistics; and wildlife
 
dealers. Text files are maintained on individual species, coral
 
reefs, and wildlife utilization such as crocodile farming and
 
primate breeding.
 

STATISTICAL DATA TYPE:
 

(1) 
Time Series: Data can be used to show long-term trends
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QUALITY ASSURANCE PROCEDURES USED:
 

QUALITY OF DATA:
 

DATA OUTPUT FORMAT:
 

DATA OUTPUT FREQUENCY:
 

PRINCIPAL CONTACT FOR PROGRAM STATISTICS:
 

Jonathan Barzdo, Head
 
Wildlife Trade Monitoring Unit
 
World Conservation Monitoring Centre
 
219 (c) Huntington Road
 
Cambridge, CB3 ODL-

United Kingdom
 

Telephone: 011-447233-277-314
 
FAX: (223). 27.7136
 

CONTACT FOR PUBLIC INQUIRIES (IF DIFFERENT FROM PRINCIPAL CONTACT):
 

DATABASE(S):
 

WTMU maintains two major and several subsidiary databases.
 

I. Name of Database(s): Shipments of Wildlife Products
 

Acronym:
 

Identification Number (if applicable):
 

Contents: This database contains data on 
taxon of wildlife
 
products, CITES appendix number, type of specimen, country of
 
origin, purpose of transaction, quantity, and exporter's permit

number.
 

Data Caveats or Limitations:
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KEY PUBLICATIONS:
 

World Conservation Monitoring Centre (WCMC), Report of a
 
Feasibility Study for a Conservation Database on Tropical
 
Timber Trade (WCMC, Cambridge, 1987).
 

-- , Sicnificant Trade in Wildlife: a Review of Selected 
Species in CITES, Appendix II (3 vols.) (WCMC, Cambridge, 
in press) 

-- , The Effects-of Recent Legislative Chances on the Pattern 
of World's Trade in Raw Ivory (WCMC, Cambridge, 

-- , The Green Turtle and Hawksbill: World Status, Exploitation
 
and Trade -(WCMC, Cambridge, in preparation).
 

-- , Traffic Bulletin (WCMC, Cambridge, quarterly). 

-- , World Checklist of Threatened Mammals (WCMC, Cambridge, 
1987). 

ADDITIONAL COMMENTS, DESCRIPTIONS, INFORMATION, ETC.
 

KEYWORDS:
 

CITES
 
Wildlife trade
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WCMC.TPU
 

ORGANIZATION, INSTITUTION, OR AGENCY:
 

World Conservation Monitoring Centre
 

OFFICE, BRANCH, OR DIVISION:
 

Threatened Plants Unit
 

STATISTICAL PROGRAM TITLE:
 

Global Biodiversity -- Threatened Plants
 

SUMMARY PROGRAM DESCRIPTION:
 

The main objective of the Threatened Plants Unit (TPU) of the
 
World Conservation Monitoring Centre (WCMC) is to gather, analyze,

and disseminate conservation..information-on the world's threatened
 
flora to the- conservation and -development, communities. It
 
accomplishes this objective by: (1) maintaining a database on
 
threatened plants; (2) promoting the preparation of national Red
 
Data Books and threatened plant lists; (3) providing information on
 
threatened and endangered plant species in individual countries;
 
and (4) providing support to international and national programs

relating to plant conservation, particularly the IUCN-WWF Plants
 
Conservation Program. The 
TPU works closely with the IUCN-WWF
 
Plants Conservation Program, the IUCN Botanic Gardens Conservation
 
Secretariat, and the Royal Botanic Gardens 
(Kew), among others.
 

DATA SUBJECT COVERAGE:
 

TPU maintains summary conservation data on threatened and
 
endangered plant species.
 

STATISTICAL VARIABLE OR UNIT OF MEASUREMENT:
 

Summary statistics for- approximately 44,000 plant species
include status at national, regional, and world levels;
distribution data; endemism and-data sources. TPU also maintains
 
data on threatened plants in botanic gardens. In word processing

text files, TPU maintains full data sheets for approximately 350
 
threatened plant species and site data, 
with descriptions of
 
botanical sites of priority conservation concern.
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"QUALITY ASSURANCE PROCEDURES USED:
 

QUALITY OF DATA:
 

DATA OUTPUT FORMAT:
 

DATA OUTPUT FREQUENCY:
 

PRINCIPAL CONTACT FOR PROGRAM STATISTICS:
 

Christine Leon, Acting Head
 
Threatened Plant Unit
 
World Conservation Monitoring Centre
 
219 (c) Huntington Road
 
Cambridge, CB3 ODL
 
United Kingdom
 

Telephone: 011-44-233-277-314
 
FAX: (223) 277136 

CONTACT FOR PUBLIC INQUIRIES (IF DIFFERENT FROM PRINCIPAL'oNCT1: 

DATABASE(S): 

TPU maintains several databases relevant to threatened plants.
 

I. Name of Database(s): Plant Database
 

Acronym:
 

Identification Number (if applicable):
 

Contents: This database contains summary conservation data
 
for approximately.44,000 plant species. Database fields include:
 

Data Caveats or Limitations:
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Contact (If Different From Contact(s) Above):
 

Forms/Software In Which Data Are Available:
 

Hardware and Other Software Requirements:
 

Access Restrictions and Conditions:
 

Price Information:
 

Lanuage (s):
 

User Aids Available:
 

IV. Name of Database(s): Plant Specialists Database
 

Acronym:
 

Identification Number (if applicable):
 

Contents: This database contains information on TPU's contact
 
list of 1,000 plant specialists. Database fields include:
 

Data Caveats or Limitations:
 

Contact (If Different From Contact(s) Above):
 

Forms/Software In Which Data Are Available:
 

Hardware and Other Software Requirements:
 

Access Restrictions and Conditions:
 

Price Information:
 

Lanquage(s):
 

User Aids Available:
 

TPU also maintains word processing files containing

information on 350 threatened plant species, bibliographic data
 
with over 12,000 plant conservation references, priority

conservation site data, and country-level botanic and floristics
 
information.
 

KEY PUBLICATIONS:
 

World Conservation Monitoring Centre (WCMC), Global
 
Biodiversity: Status of the Earth's Living Resources
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Area(s) of Record Where More Information Is Particularly Needed:
 

Source needs to fill in and/or modify:
 

Time Period 
Data Collection Frequency 
Spatial Characteristics of Data 
Data Quality Assurance 
Data Quality 
Data Output 
Data Output Frequency 
Database 
Key Publications 
Additional Coments - Have any of these projects been 

completed?
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G/WID-ENVIRONMENT HANDOUTS ON INDICATORS
 
(BY N.DIAMOND, IN DRAFT)
 

HANDOUT A (DRAFT)

EXAMPLES OF PEOPLE-LEVEL IMPACTS FOR ENVIRONMENTAL PROJECTS
 

HANDOUT B (DRAFT)

NRM AND URBAN ENVIRONMENT: POSSIBLE GENDER-DISAGGREGATED INDICATORS
 
(ADAPTED FROM AFR BUREAU "THE NRM INDICATOR CATALOGUE")
 

HANDOUT C (DRAFT)
 
URBAN MUNICIPAL MANAGEMENT, SHELTER & INFRASTRUCTURE:
 
POSSIBLE GENDER-DISAGGREGATED INDICATORS
 

HANDOUT D (DRAFT) 
- NERGY & ENVIRONMENTAL TECHNOLOGIES:
 

SSIBLE GENDER-DISAGGREGATED INDICATORS
 

HANDOUT E (DRAFT)
TEN KEY GENDER ISSUES - ENVIRONMENTAL PROJECT DESIGN, MONITORING & EVALUATION 



DRAFT HANDOUT A (BY N. DIAMOND, G/WID ENV. ADVISOR)

EXAMPLES OF PEOPLE-LEVEL IMPACTS FOR ENVIRONMENTAL PROJECTS
 

HOUSEHOLD MEMBERS
 
* Changes in income for women/men.

* Changes in health for women/men.
 
* 	Changes in employment for women/men.
* 	Changes in time/labor availability for women/men.
* 	Changes in access to productive resources for women/men 
e.g. services, information, land, water, credit, equipment


* Changes in access to/influence upon decision-making units
 
by women/men.


* 	Changes in practices resulting from new skills
 
learned in training by women/men.


* 	Changes in the condition/value of units of natural resources 
controlled/managed/owned by women/men.

* 	Changes in the condition/value of units.of housing 
owned by women/men.

* Changes in the level of client satisfaction with services
 
by women/men.


* Changes in the level of satisfaction with distribution of
 
authority over use of resources by women/men.


* Changes in level of interest, willingness and capacity to
 
cooperate with relevant government agencies or private
 
sector by women/men.


* 	 Changes in effectiveness, fairness and equity of enforcement 
of laws and regulations for women/men.

* Changes in distribution of policy incentives for women/men.
* Changes in distribution of policy disincentives
 

for women/men.
 

GROUP MEMBERS AND ORGANIZATION STAFF
 
* 	Changes in employment status and hiring practices
 

for women/men.

* 	 Changes in access to productive resources for women/men 

e.g. services, information, networks, training, equipment

* 	Changes in access to/influence upon decision-making units
 

by women/men.

* 	Changes in practices/policies resulting from new skills 
learned in training by women/men.

* Changes in the level of satisfaction with services
 
by women/men.


* Changes in the level of satisfaction with distribution uf
 
authority over use of group or organization resources by

women/men.


* Changes in level of interest, willingness and capacity to
 
cooperate with relevant government units, agencies or
 
private sector by women/men.


* 	Changes in effectiveness, fairness and equity of enforcement 
of laws and regulations for women/men. 

http:units.of


RAFT HANDOUT B (BY N, DIAMOND, G/WID ENV. ADVISOR)

AND URBAN ENVIRONMENT: POSSIBLE GENDER-DISAGGREGATED INDICATORS
 

(ADAPTED FROM AFR BUREAU "THE NRM INDICATOR CATALOGUE")
 

LEVEL V: INDIVIDUAL OR FAMILY WELL-BEING
 
1. 	 Individual 
(M/F) or family (define household unit) income.
 

LEVEL IV: NATURAL RESOURCE BLSE (GREEN, BLUE)

2. 
 Percent of population (Nuclear/Female-headed households) with access to
 

safe drinking water.
 
3. 	 (For M/F controlled lands/coastal resources)


Ratio and percentage change by land use type

Length and adequacy of fallow period; % submarginal land cultivated

Units of crop/resource produced; Units of inputs used
 
Soil fertility measures
 
% Natural vegetation cover, tree/shrub cover, fallow land
 
% Coral reef in good condition


4. 	 Measures of forest/plantation/reef extent, mgt. status, volume,

value (combined with gender analysis of tenure).


5. 	 Annual offtake/harvests by local people and outsiders 
(M/F).
6. 	 Nature and extent of pressures (causes, underlying reasons, people's

options), potential losers (of more effective biodiversity preservation)
 
(by M/F).
 

LEVEL III: PEOPLE ADOPTING PRACTICES
 
. Number of people (M/F)/families experimenting with new practices.
Number of people (M/F)/families/organizations 
having adopted new
 

practices.

9. 	 Percentage of (M/F) (out total
people of population in the area)


adopting new practices.

10. 	 For land/resource controlled by men/women, number 
of (unit of area)


covered by new practices.

11. 	 For land/resource controlled by men/women, surface 
area covered as a
 

percent of total surface where a new practice can be applied.
12. 	 Number of different practices adopted by local people (M/F).
13. 	 Combined 
positive effect on productivity and sustainability from
 
adoption/implementation of different practices

(for 	M/F-controlled lands/resources).
 

LEVEL II: ENABLING CONDITIONS
 
14. 
 % local M/F with control over x% of land over a period of time.
15. 
 % change in the numbers of local M/F or change in their respective level
of satisfaction with their authority over the use of natural resources
 

available to them.
 
16. 	 Change in specific capacity 
or authority of local (M/F-dominated)


organizations (NGOs).

17. 
 Local M/F level of interest/willingness/capacity to cooperate with govt.


agencies to responsibly undertake independent NRM efforts.
18. 	 Effectiveness/fairness/equity (by M/F) of law/regulation enforcement.

19. 	 Number/% local M/F with access to financial, material, other incentives.
Q0. 
 Number/% local M/F paying fees, permits & other disincentives.

1. Number/% local M/F purchasing inputs, participating in demonstrations.
 



RAFT HANDOUT C (BY N. DIAMOND, G/WID ENV. ADVISOR)

BAN MUNICIPAL MANAGEMENT, SHELTER & INFRASTRUCTURE:
 
OSSIBLE GENDER-DISAGGREGATED INDICATORS
 

MUNICIPAL MANAGEMENT ACTIVITIES
 
1. 
 Number/% female:male municipal employees &/or NGO staff hired/promoted.

2. 	 Number/% female:male municipal employees &/or NGO staff with improved
 

access to productive resources.
 
3. 	 Number/% female:male municipal employees &/or NGO staff with improved
 

access to decision-making units.
 
4. 	 Number/% female:male municipal employees &/or 
NGO 	staff changing


practices &/or policies due to new skills learned in training.
5. 	 Number/% female:male municipal employees &/or NGO staff with improved

level of satisfaction with services.


6. 	 Number/% female:male municipal employees &/or NGO staff with improved

level of satisfaction about the distribution of authority over use of
 
group or organization resources.


7. 	 Number/% female:male municipal employees &/or NGO staff with improved

level of interest, willingness and capacity to cooperate with relevant
 
government units, agencies or private sector.


8. 	 Number/% female:male municipal employees &/or NGO staff whose

performance in influenced by the effectiveness, fairness & equity of
 
enforcement of laws & regulations.
 

SHELTER ACTIVITIES
 
Number/% of women:men who receive information about loans.


0. Number/% of women:men who apply for loans 
(& % 	of those getting info).
.1. 	Number/% of women:men receiving loans 
(& % 	of those applying).

12. 	 Number/% of women:men in financial institutions who move into loan


decision-making positions and/or are trained for these positions.

13. 	 Number/% of firms owned by/employ/train women for home construction.

14. 	 Number/% of women:men in home construction firms hired & promoted.

15. 	 Number of community women:men and/or local women's group


representatives:male-dominated groups involved in housing consultations.

16. 
 Number/% of women:men obtaining housing-related skills from training.

17. 	 Number/% of women:men used as trainers.
 
18. 
 Number/% of women-men retaining the sale profits for new/upgraded homes.
19. 	 Number/% of households (female-headed:nuclear) with loans spent 
on
 

upgrades which improve household health.

20. 	 Number/% of households (female-headed:nuclear) with loans spent on
 

upgrades which improve female income generation.
 

INFRASTRUCTURE ACTIVITIES
 
21. 	 Number/% of households receiving potable water 
(& time freed for other
 

activities, other env. health benefits).

22. 	 Number/% of households connected to sewer system 
(& reduction in
 

diarrheal diseases, other env. health benefits).

23. 	 Number of women or representatives of groups representing women's


interests relative to 
the number of men or representatives from male­dominated groups who are invclved 
in community consultation process

for infrastructure decision-making.


4. Number/% of women in municipal institutions who move into infrastructure
 
decision-making positions.
 



RAFT HANDOUT D (BY N. DIAMOND, G/WID ENVIRONMENT ADVISOR)

ERGY & ENVIRONMENTAL TECHNOLOGIES: POSSIBLE GENDER-DISAGGREGATED INDICATORS
 

ENERGY EFFICIENCY (EE) ACTIVITIES
 
1. 
 Amount of fuel consumed by households during a given time period.
2. 
 Amount of time or money spent by women/men on obtaining energy supplies.

3. 
 Amount of time spent by women/men on family cooking or income-generating
 

activities.
 
4. 	 Length of workday for women/men.

5. 	 Number/% of women adopting 
new 	fuel management and food preparation


practices (e.g. drying and storing fuel, soaking beans, using pot lids).
6. 	 Amount of energy used by women's energy-intensive enterprises (e.g.

food/drink preparation&processing, cloth dying, pottery).


7. 	 Number/% poor women adopting EE technologies.

8. 
 Number/% poor women saving time/money by adopting EE technologies.

9. 	 Number/% woman-owned enterprises adopting EE technologies.

10. 	 Number/% female-headed households adopting EE technologies.

11. 	 Number/% female-headed households saving time/money via EE technologies.

12. 	 Number/% women (by class, type of org.) 
involved in EE policy dialogue.

13. 	 Number/% female participants/trainers (by class, org.) 
in EE training.
14. 	 Number/% female training graduates with improved access to EE policy


decision-making units, changing practices &/or policies.

15. 	 Distribution of benefits, by gender, class, communities and region, of
 

EE technologies and policies.
 

ENEWABLE ENERGY (RE) ACTIVITIES
 
6. % of women/men consuming less non-RE fuels for household use.

7. % of women/men spending less on non-RE fuels for household use.
 

18. 

19. 	

% of women/men engaged in home-based enterprises using RE fuels.
% of 	women/men visiting clinics for respiratory/eye problems.

20. 	 % of woman-owned enterprises consuming\spending less on non-RE fuels.
 
21. 	 % women (by class, organization) engaged in RE policy dialogue.
22. 
 Number/% females (by class, org.) participants/trainers in RE training.

23. 	 Number/% of women providing training in RE.
 
24. 	 Number/% female training graduates with improved access to RE policy


decision-making units, changing practices &/or policies.

25. 	 Distribution of benefits, by gender, class, communities and region, of
 

RE energy technologies and policies.
 

PRIVATE SECTOR ENERGY DEVELOPMENT ACTIVITIES
 
26. 	 Percent change in government funds spent on health programs.

27. 	 Percent change in unit costs of fuels used by poorest households.

28. 	 Percent change in unit costs of fuels used by richest households.
29. 	 Number/% of woman-owned private sector firms involved in energy sector.

30. 
 Number/% of private sector/NGO women participating in energy training.

31. 	 Number/% female training graduates with improved access to policy


decision-making units, changing practices &/or policies.
 

ENERGY TECHNOLOGY INNOVATIONS (ETI) ACTIVITIES

32. 	 Number/% of technologies introduced which serve women's end use demands.

13. 	 Number/% of women-owned enterprises/NGOs adopting new technologies,


operations & mgt. techniques or achieving economic savings from ETI.

4. Number/% of entrepeneur/NGO women participating in ETI training.
 



RAFT 	HANDOUT E (BY N. DIAMOND, G/WID ENVIRONMENT ADVISOR)

N KEY GENDER ISSUES-ENVIRONMENTAL PROJECT DESIGN, MONITORING & EVALUATION
 

1. 	 Which impacts on which people?

This question is the starting point for gender issues.
 

2. 	 What is a household? Which members participate & benefit?
 
Households (also known as compounds or homesteads) are not always simple

units and can be composed of several individual households. You should
carefully define the household unit 
(common definitions include blood
 
relatives, mother-children units, people who live together, people who
eat together, or people who pool 
some 	earnings). Since benefits or

improvements which help one woman, one household member or one household
unit 	will not necessarily benefit other household women, 
members or

units, you will want to track changes in benefits, income, expenditures,

etc. for both males and females in a household.
 

3. 	 Which community members participate & benefit?
 
Community-level indicators do not us
tell much about which gender or
which stakeholders within the community 
will benefit or pay costs
 
associated with project activities. You can either drop down 
to
household-level or gender-specific indicators or track the progress of
 
women or 
other stakeholders in having greater say or representation in

community-level decision-making units and activities.
 

. Which group, organization or agency members participate & benefit?
Social units or institutions are also composed of different stakeholders

and often members of both sexes. Depending on the rules of the group

for access to leadership and other group resources, it 
is not safe to
 
assume that all members will benefit (or bear costs) equally when new
 
resources or 
incentives become available. The best route is to track
 
who has access to resources and incentives.
 

5. 	 Which location?
 
The selection criteria used for project locations within countries can
be critical for making progress on gender issues and benefiting women.

You may want to select some sites (provinces, cities, towns) in which
 
women are known to be assuming greater leadership roles in government

and civil society. Alternatively, there may be some sites in which you

can choose to address problems particularly affecting women (e.g. income

in high migration areas dominated by female-headed households, etc.).
 

6. 	 Which technology, infrastructure, services 
or mode of information
 
dissemination?
 

Your 	selection criteria for technology & services should include crops

and 	activities dominated by women, 
land 	parcels managed by women and
innovations which address women's needs, priorities, resources and end
 
use 
(e.g. fuelwood and food preparation management).
 

Your selection criteria for infrastructure should include women's

priorities which may place greater emphasis on family health & hygiene.

Also, your choice about what to do 
first can be influenced by gender­
differences in priorities, needs, etc.
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QRAFT - HANDOUT E, TEN KEY GENDER ISSUES 
(PAGE TWO)
 

Your strategy for information dissemination should include both women's

and men's information channels, preferred language, etc. 
 You may also
 
want to track the relationship between who gets information vs. who
 
takes actions (adopts a practices, applies for loan, seeks assistance)
 

For technology, services and mode of information dissemination, you need
 
to think about how the timing and logistics (e.g. schedule and location
 
of meetings, etc.) include/exclude particular households 
or groups of
 
people.
 

7. Which type of technical assistance?
 

When assessing needs for technical assistance, be sure to notice how
 
local women and men, female and male staff, female- and male-dominated

organizations vary. Given differences in needs and style, the mix of
capacity building, training and use of technical experts will vary.
 

8. Which type of training, trainers, trainees?
 

Training needs will vary for local women and men, female and male staff,

female- and male-dominated organizations. For example, women's groups

may require leadership training. Male-dominated institutions may need
diversity training. 
 The content of the training may differ but
 
incorporation of relevant gender issues and 
use of male and female

examples should be consistent. Women trainers and trainees should be
sought out ­ some projects have used a strategy of requiring that female

participants be named first and then a 
matching number of male
 
participants are allowed to attend.
 

9. Which partners, colleagues and staff?
 

As part of a participatory process, we 
should be widening our net of
 
partners and encouraging their participation in project and policy

dialogue. In 
a general way, this concept means new partnerships with

NGOs, institutions and staff with whom USAID has not had relationships

with in the past. In a specific way, we need to reach out to more to

female staff and colleagues, as well as NGOs, university departments and
 
units within government agencies which have expertise in environment and
 
gender.
 

10. Which policies, laws and strategies are targeted for reform?
 

Most policies/laws/strategies result in 
winners and losers. It is

informative to 
 track male/female involvement in decision-making,

criteria (formal/informal) used to make decisions, 
males/females

included and excluded by 
 changes in policies/laws/strategies,

differences in male-female priorities and conflict resolution.
 
Impacts on women and men include: access to resources, access to

institutions, access to decision-making units, level of involvement with
 
institutions, level of satisfaction with policy results, capacity and

authority of groups representing women's interests, changes in

incentives/disincentives, equity of law enforcement, etc.
 



OECD.EDC
 

ORGANIZATION, INSTITUTION, OR AGENCY.
 

Organization for Economic Cooperation and Development
 

OFFICE, BRANCH, OR DIVISION:
 

Group on the State of the Environment
 

STATISTICAL PROGRAM TITLE:
 

Environmental Statistics
 

SUMMARY PROGRAM DESCRIPTION:
 

The Organization for Economic Cooperation and Development
(OECD), in carrying out its task of promoting economic development
in member countries, is concerned with 
the qualitative and
quantitative aspects 
of economic growth. 
 The OECD's program of
work relating to environmental matters emphasizes the importance ofsustainable development. Member governments have agreed to ensurethe development and coordination of objective, reliable andccoparable environmental 
 statistics 
 and information 
 at the
international 
level. The statistics and information provided by
member governments, supllemented by data from other sources, 
are
used by OECD to produce environmental data compendiums, indicator
 reports and state of the environment reports.
 

DATA SUBJECT COVERAGE:
 

Statistics are organized according to a conceptual framework
towards sustainability which 
 relates to pressures on the
environment, state of the environment and responses of economic and
environmental agents to pressures on the environment,
 

STATISTICAL VARIABLE OR UNIT OF MEASUREMENT:
 

Statistics are reported in metric units.
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percent of territory and hectares per capita) and changes in major
protected areas (number and size)]; forests (wooded area 
(square
kilometers, km2 per capita and percent of total land area), 
forest
cover 
(total km2 and percent of natural and planted softwood and
hardwood), volume 
of standing wood, production of roundwood,
fuelwood and charcoal (cubic meters), 
forest depletion and yLowth
(cubic meters 
and intensity of use - harvest/annual growth),production of industrial roundwood, sawnwood & sleepers and wood
based panels (cubic meters and % of world 
production) and
production of wood pulp and paper & paperboard (tons and % of world
production), 
trade in roundwood and 
forest industry products by
product (value of i!itports and exports in US$) and by world region
(% by type for OECD, developed countries, developing countries and
the world), trade in tropical wood by region (value in US$, total
per capita and % of imports), forest ownership (% of covered area)
and burned area of forest (hectares) and related losses 
(value of
loss in US$)]; wildlife [state of animals, birds, fish, reptiles,
amphibians, invertebrates, vascular plants, mosses lichens, other
fungi and algae (number of known species, number and % threatened
and number and % declining), fish production (tons and value 
in
US$), 
biosphere reserves and wetlands of international importance
(number 
and area in km2), and major protected areas by type
(number)]; solid 
waste [amounts of waste generated by source
(tons), amounts of municipal waste 
(tons and % increase, kilograms

and % increasa per capita), composition of municipal
(percentage of waste
major types of waste), percentage of population
served by 
municipal waste services, chemical 
and non-chemical
industrial waste and hazardous and special waste 
(tons), amount of
selected 
groups of industrial waste 
(tons), production, import,
export, dumping at sea and incineration at sea 
of hazardous and
special waste 
(tons and %), disposal of municipal waste by method
(tons) and waste recycling and recovery rates 
(%)]; risks [major
floods and related losses (type, number of deaths and property loss
in US$), major natural disasters of geological origin (type, number
of deaths, property loss in US$ and number 
,f houses lost), major
climatic and meteorological disasters (type, number of deaths and
property loss in UL$), accidental oil spills from tankers (number
and quantity spilled), 
and selected accidents involving hazardous
substances (number of 
deaths, injuries and persons evacuated)];
RESPONSES ­ public opinion (environment protection 
vs. growth
tradeoff, percent 
 very concerned 
about local environmental
problems, percent very concerned 
about national environmental
problems, percent very concerned about international environmental
problems], pollution 
control expenditures [public private
and
expenditures (% of GDP and %), annual industry investment (index),
research and development expenditures (constant US$ and % of total
R&D budget appropriations)]; GENERAL 
DATA - population [total
(number), density (population per km2)], area (total (km2)] and
Gross domestic product [change in volume 
of GDP in purchasers'

value (US$)].
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QUALITY OF DATA:
 

Definitions and classifications used, difficulties 
 of
comparability and in
gaps information are indicated whenever
 
necessary in the introduction to the various sections of the OECD
 
reports and in text and notes attached to tables.
 

DATA OUTPUT FORMAT:
 

Printed report and computer diskettes.
 

DATA OUTPUT FREQUENCY:
 

The OECD Environmental Data Compendium is published every two
 years, starting in 1985. Three editions 
of the State of the

Environment report have been published (19 
 , 19 and 1991). A

preliminary set of Environmental Indicators was published in 1991.
 

'RINCIPAL CONTACT FOR PROGRAM STATISTICS:
 

Secretariat
 
Organization of Economic Cooperation and Development
 
2, rue Andre-Pascal
 
75775 Paris Cedex 16
 
Telephone: (33-1) 45.24.81.67
 

CONTACT FOR PUBLIC INQUIRIES (IF DIFFERENT FROM PRINCIPAL CONTACT):
 

DATABASE (S) : 

Name of Database(s):
 

Acronym:
 

Identification Number (if applicable):
 

Contents:
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KEYWORDS:
 

Agriculture 
employment 
fertilizers 
irrigation 

, land use 
, mechanization 
pesticides 

Air 

Sewage 
, population served 

by treatment 
plants 

Transportation 
, energy consumption 
, networks 
, traffic volumes 
, vehicles in use 

, emissions 
quality 

Earthquakes and other 
natural disnsters of 
geologic .,rigin 

Energy 
coal 
consumption 
electricity 

Waste 
, hazardous 
, industrial 
, municipal solid 

, composition 
, disposal 
, generation 

population 
served 

, 
, 

gas 

imports
nuclear 

Water 
recycling 

inland 
oil 
production 

Environmental opinion
Fish 
Floods 
Forests 

burned area 

, oil spills
pollution 

, quality
withdrawal 

, surface 
ground 

lakes 
cover 
ownership 

production of 
forest industry 

Wildlife 
, amphibians 
, birds 
, freshwater fish 

products 
trade 
volume 

Hurricanes and cyclones 
Industry 

, invertebrates 
mammals 
plants 

, reptiles 

investments 
production 
tourist receipts 

Land 
, national parks 
, protected areas 
, use 

National parks 
Population 

density 
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1I. The OECD Core Set of Environmental Indicators 

The OECD publishes a core set of environmental indicators which is primarily intended for use in 
environmental performance assessments in OECD countries. It nonetheless provides an example
of a core indicator set based on a coherent conceptual framework which covers a range of 
environmental sectors. It has been used by the World Bank as the basis for a similar core set 
focusing on developing countries (see section I). 

The framework which underpins the core set is the Pressure-State-Response model. This 
framework is based on the causal links between (a) pressures exerted on the environment by
human activities, (b) changes in the quality and quantity of natural resources and the environment,
and (c) responses to such changes in the form of economic, environmental, and sectoral policies. 

Sector Core Indicators 

Climate Change & Ozone Layer Depletion Greenhouse Gas Emissions 

Atmospheric Concentrations 

Energy Intensity 

Eutrophication Nitrogen from Fertilizers and Livestock 

River Quality: Biochemical Pollution 

Waste Water Treatment 

Acidification SOx Emissions 

NOx Emissions 

Acid precipitation 

Toxic Contamination Consumption of Pesticides 

River Quality: Toxic Metals 

Fuel Prices and Taxes 

Urban Environmental Quality Traffic Density 

Air Qualities in Cities- S02 

Air Qualities in Cities: NC2 

Biodiversity & Landscapes Threatened Species 

Protected Areas 

Waste Waste Generation 

Municipal Waste 



Waste (cont.) Hazardous Waste 

Recycling Rates 

Natural Resources Use of Water Resources 

Use ot Forest Resources 

Fish Catches 

Land Use 

General Indicators Economic Activity and Consumption 

Population 

Industrial Production 

Energy Supply 

Transport 

Pollution Control Expenditures 

A detailed presentation of each indicator, as well as discussion of the Pressure-State Response-
Framework is available in: Environmental Indicators: OECD Core Set 
(Code 97-94-19-3, ISBN 92-64-04263-6, 159 pages, $22), from: 

OECD Publications and Information Center
 
2001 L Street, NW
 
Suite 700
 
Washington, DC 20036-4910
 
Phone (202) 785-6323
 
Fax (202) 785-0350
 

2­



Record UN.Energy
 

ORGANIZATION, INSTITUTION, OR AGENCY:
 

United Nations
 

OFFICE, BRANCH, OR DIVISION:
 
Department of Economic and Social Development
 

Statistica2 Office
 

STATISTICAL PROGRAM TITLE:
 

Energy Statistics
 

SUMMARY PROGRAM DESCRIPTION:
 

The United Nations Statistical Office compiles a comprehensive
collection of international 
energy statistics. The collection,

which has been published annually since 
1952, provides a global
framework of comparable data on long-term trends in the supply of
mainly commercial primary and secondary forms of energy.
 

DATA SUBJECT COVERAGE:
 

Statistics cover production, trade, and consumption of solid,
liquid and gaseous fuels, electrical energy production, production
of uranium, and energy resources and reserves. In addition,
information is provided on: 
principal importers and exporters of
coal, crude petroleum, 
and natural gas; capacity of petroleum

refineries, natural gas liquids plants, and electricity generating
plants by type; and new and renewable sources of energy (e.g.,
fuelwood, 
charcoal, bagasse, peat, geothermal, and hydrothermal
 
energy sources).
 

STATISTICAL VARIABLE OR UNIT OF MEASUREMENT:
 

Energy statistics are reported in metric units by country and
for the world. 
Comparisons of production, trade, consumption, and
energy requirements for different primary fuel types are presented

in common units (e.g., 
 metric tons of coal equivalent, oil
equivalent, and terajoules). Per capita energy 
consumption is
provided as kilograms per capita and gigajoules per ctipita.
Procedures for converting from original units to common units are
discussed in the publication, Energy Statistics Yearbook.
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STATISTICAL DATA TYPE:
 

(1) Time Scries: Annual compilations of energy statistics
commenced under the title World Energv Supplies in Selected Years,
1926-1950 (published in 1952). 
 The current publication, Energy
Statistics Yearbook, contains four or six years of data for each
time series. 
By referring to previous volumes of the publication,
a time series can be established from 1950 to present. 
Monthly ind
quarterly data may be found in the Monthly Bulletin of Statistics.
 

(2) Spatial Data: 
 Data are provided, where available, by
country, region, continent, and the world.
 

TIME PERIOD COVERED: 1950 to present, based on the calendar year
 

except as noted.
 

DATA COLLECTION FREQUENCY: Monthly.
 

DATA COLLECTION METHODS:
 

Data are compiled 
primarily from annual questionnaires
distributed 
 by the United Nations Statistical Office and
supplemented by official national statistical publications. Where
official data are not available or are inconsistent, estimates are
made by the Statistical Office based on governmental, professional
or commercial materials. Estimates include, but not limited to,
extrapolated data based on partial year information, use of annual
trends, trade data based on partner country reports, breakdowns of
aqgregated data as well as analysis of current energy events and
 
activities.
 

The following specialized, governmental and intergovernmental

agencies provided source materials: Comite professional du petrole
(Paris); Food and Agriculture Organization of the United Nations
(Roe); International Atomic Energy Agency (Vienna); International
Energy Agency of the Organization of Economic Co-operation and
Development (Paris); International 3ugar Organization 
(London);
Nuclear Energy Agency of the Organization of Economic Co-operation
and Development (Paris); Organization of Arab Petroleum Exporting
Countries (Kuwait); Organization 
of the Petroleum Exporting
Countries (Vienna); Statistical Office of 
the European Economic
Communities (Luxembourg); United States 
Department of Energy

(Washington, DC); and World Energy Council 
(London).
 

GEOGRAPHIC COVERAGE: 
 Worldwide.
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DATABASE(S):
 

Name of Database(s):
 

Acronym:
 

Identification Number (if applicable):
 

Contents:
 

Data Caveats or Limitations:
 

Contact (If Different From Contact(s) Above):
 

Forms/Software In Which Data Are Available:
 

Hardware and Other Software Requirements:
 

Access Restrictions and Conditions:
 

Price Information:
 

Language(s): English and French.
 

User Aids Available:
 

KEY PUBLICATIONS:
 

United Nations. Energy Statistics 'Yearbook (annual).

Statistical Papers, Series J. (New 
York: United
 
Nations publications).
 

--. Monthly Bulletin of Statistics. Statistical Papers,
Series Q. (New York: United Nations publications). 

--. World Energy Supplies in Selected Years, 1929-1950. 
Statistical Papers, Series J, No. 1. 
(New York: United
 
Nations publications, Sales No. 1952.XVII3).
 

ADDITIONAL COMMENTS, DESCRIPTIONS, INFORMATION, ETC.
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Record FAOFish.Catch
 

ORGANIZATION, INSTITUTION, OR AGENCY:
 

Food and Agricultural Organization of the United Nations
 

OFFICE, BRANCH, OR DIVISION:
 

Fisheries Department
 

STATISTICAL PROGRAM TITLE:
 

Fishery Statistics - Catches and Landings
 

SUMMARY PROGRAM DESCRIPTION:
 

For nearly fifty years, the Food and Agricultural Organization
of the United Nations 
(FAO) has provided annual statistics, on a
world-wide basis, on nominal catches of fish, crustaceans, molluscs
and other aquatic animals, residues and plants, taken for all
 purposes (commercial, industrial and subsistence) except
recreational, by all types and classes of fishing units (fishermen,

vessels, gear, etc.) operating both in inland fresh and brackish
 
water areas, and in inshore, offshore and highseas fishing areas.

Statistics for mariculture, aquaculture and 
other kinds of fish
 
farming are also reported.
 

SUBJECT COVERAGE:
 

Coverage includes statistics on catches of freshwater,

brackish water, and marine species of fish, crustaceans, molluscs
and other aquatic animals and plants 
killed, caught, trapped,
collected, bred, or cultivated for all commercial, industrial and
 
subsistence purposes.
 

STATISTICAL VARIABLE OR UNIT OF MEASUREMENT:
 

Nominal catches, or landings on a live weight basis, expressed

in metric tons, except for whales, seals and crocodiles which are
given in numbers and corals, pearls and sponges which are given in
 
kilograms.
 

Nominal catches refers to the total live of
weight fish
retained at the time of capture (and excludes the total live weight
of undersized, unsalable or 
otherwise undesirable whole dead and
alive fish which are discarded at the time of capture or 
shortly
afterwards). 
 For cases where the catch, on board fishing vessels
 or factory ships are gutted, eviscerated, filleted, salted, dried,
 



etc. or reduced to meal, oil, etc., conversion by accurate yield

rates (conversion factors) is used to establish the 
live weight

equivalents (nominal catches) 
at the time of capture. In some
 
national statistics, the following terms are in common use to refer
 
to nominal catches: landings in round, fresh basis; landings in

round, whole basis; and landings on an ex-water weight basis. The

closely related 
concept "landings" refers to the quantities of

catch on a landed weight basis (i.e., ex-vessel weight). In many

fisheries, the landed quantities (landings) are identical to the
 
quantities caught (nominal catch).
 

STATISTICAL DATA TYPE:
 

Time Series - Annual fishery catch statistics for the most 
recent series of calendar years and split-years are reported by

species item or group, 
major fishing area, continent, and

individual country or area. Aquatic animals and plants are broken

down at either the species, genus or family levels into

approximately 995 statistical categories called 
"species items."
 
These 995 species items are arranged by FAO within 51 groups of

species constituting the nine divisions of 
FAO 'International
 
Standard Statistical Classification of Aquatic Animals and Plants'
 
(ISSCAAP). 
 In all tables, except one where selected species items
 
of significant commercial importance are listed in 
order of catch
 
size, the species items are arranged in order of their taxonomic
 
codes with respect to ISSCAAP groups.
 

Spatial Data - Catch data by species and country are reported

(27) major fishing areas, internationally
for twenty-seven 


established for fishery statistical purposes. 
These areas consist

of eight (8) major inland fishing areas, each covering the waters
 
of one of the eight continents, and nineteen (19) major marine
 
fishing areas covering the waters if the Atlantic, Indian and

Pacific Oceans and the 'southern' oceans and their adjacent seas.

Breakdown of catch statistics by subareas, divisions, subdivisions,
 
etc. 
within these major fishing areas are not presented in the

Yearbook. 
 These details appear in various statistical bulletins
 
issued regularly 
by various regional fishery organizations,

councils, commissions, committees, etc.
 

TIME PERIOD COVERED:
 

Fishery strtistics have been reported annually in the Yearbook

of Fishery Statistics since 1948. 
 Volumes of the Yearbook
 
published in 1948-63 were variously titled, Production and Fishing

Craft, International Trade, and Production. 
Volumes published in

1964 and subsequent years were titled Yearbook 
 of Fishery

Statistics -- Catches and Landings, 19
 

2
 



DATA COLLECTION FREQUENCY:
 

Annual, based on the calendar year (1 January - 31 December),

with the exception of data on catches in waters
the around
 
Antarctica for which the split-year (1 July 
- 30 June) is used. 
Slit-year data are shown under the calendar year in which the
 
split-year ends.
 

DATA COLLECTION METHODS:
 

National focal points for fishery statistics, in particular

those countries fishing in more than one major fishing area, report

their annual catches to various fishery commissions, as well as to

FAO. To eliminate duplication in requests to these national

offices, FAO cooperates with regional fishing bodies, particularly

through the Coordinating Party on Atlantic 
Fishery Statistics
 
(CWP), to standardize reporting forms, procedures, definitions,

classifications and other related documentation. 
This system also
 
helps to reduce discrepancies between the figures appearing in the
Yearbook and those published in the bulletins issued by the
 
commissions.
 

National data covers all quantities caught by fishing craft
 
flying the flag of the reporting country and landed not only in the

domestic harbors of the reporting country but also in foreign

harbors. National catch excludes quantities caught by foreign

fishing craft and landed in domestic ports.
 

Final data are submitted by many national offices; provisional

figures are provided by others. Whenever national offices fail to
 
report their annual catch statistics in time for publication, FAO,

in the absence of other information, repeats the data previously

reported by the country (R designated figures), and in the case

where statistical information is available, FAO estimates the
 
quantities to reflect more realistic catch data (F designated
 
figures).
 

GEOGRAPHIC COVERAGE:
 

World-wide.
 

OTHER SPATIAL DATA CHARACTERISTICS:
 

Not applicable.
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QUALITY ASSURANCE PROCEDURES USED:
 

Adherence to reporting standards
FAO provides a degree of
quality assurance. 
Notes in the Yearbook on individual countries
 or areas and for specific tables list the few national exceptions

to these standards.
 

QUALITY OF DATA:
 

Although data are shown to 
the nearest ton, they are not
necessarily of 
this degree of accuracy. Some countries do not

precisely record their catches and submit estimates rounded off to
 
the nearest hundred metric tons.
 

Several countries still report their catches by large groups
of species. In these circumstances, the catch data presented by

individual species items are 
likely to be underestimated.
 

DATA OUTPUT FORMAT:
 

Fishery catch data are 
reported annually in the Yearbook of
Fishery Statistics. FAO also provides time series of fishery
statistical 
data in machine readable form (standard tapes and
floppy disks) for countries or areas, species groups, and major
fishing areas 
for a period of years starting with 1970 up to the
 
latest year published in the Yearbook.
 

DATA OUTPUT FREQUENCY:
 

Annual.
 

PRINCIPAL CONTACT FOR PROGRAM STATISTICS:
 

Inquiries about the technical 
contents of the Yearbook
publication and requests for standard tapes should be addressed to:
 

The Senior Fishery Statistician
 
Fishery Information, Data and Statistics Service
 
Fishery Department
 
FAO
 
Via delle Terme di Caracalla
 
00100 Rome, Italy
 

CONTACT FOR PUBLIC INQUIRIES (IF DIFFERENT FROM PRINCIPAL CONTACT):
 

Requests for copies of the Yearbook publication should be sent
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to the FAO sales agent in member countries, or to: 

Distribution and Sales Section 
FAO 
Via delle Terme di Caracalla 
00100 Rome, Italy 

Requests for 
address. 

floppy disks should also be sent to the above 

DATABASE(S):
 

Name of Database(s):
 

Acronym:
 

Identification Number (if applicable):
 

Contents:
 

Data Caveats or Limitations:
 

Contact (If Different From Contact(s) Above):
 

Forms/Software In Data Are
Which Available: Data can be

acquired on standard tape or in PC veroion 
on floppy disks of
 
either 3.5 or 5.25 inches.
 

Hardware and Other Software Requirements:
 

Access Restrictions and Conditions:
 

Price Information: Standard tapes cost US$300 each or the
equivalent in pounds. Floppy disks of either 3.5 
or 5.25 inches
 
cost US$120 per set or the equivalent in pounds sterling or French
 
francs. Prices are subject to revision.
 

Language(s): English, French and Spanish.
 

User Aids Available:
 

KEY PUBLICATIONS:
 

Food and Agricultural Organization of the United Nations. 
Fishery

Statistics - Catches and Landings. 
 (FAO, Rome, annual).
 

ADDITIONAL COMMENTS, DESCRIPTIONS, INFORMATION, ETC.
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WHO.SAN
 

ORGANIZATION, INSTITUTION, OR AGENCY:
 

World Health Organization
 

OFFICE, BRANCH, OR DIVISION:
 

STATISTICAL PROGRAM TITLE:
 

Drinking Water and Sanitation Statistics
 

SUMMARY PROGRAM DESCRIPTION:
 

The World Health Organization (WHO) is a specialized agency of
the United Nations with primary responsibility for international
health matters and public health. 
Through this organization, which
was established 
in 1948, the health professions of some 160
countries exchange their knowledge and experience with the aim of
making possible the attainment by all citizens of the world by the
year 2000 of a level of health that will permit 
them to lead a
socially and economically productive 
life. By means of direct
technical cooperation with its member countries, and by stimulating
cooperation among 
 them, WHO promotes the development of
comprehensive health 
services, the prevention and control of
diseases, 
 the improvement of environmental conditions, the
development of health manpower, the coordination and development of
biomedical and health services 
research, and the planning and
implementation of health programs.
 

DATA SUBJECT COVERAGE:
 

WHO compiles data on access 
to safe drinking water and
availability of 
 adequate sanitation facilities. Other WHO
statistics relating to human health and the environment and health
care services are 
listed under Additional Comments, Descriptions

and Information (below).
 

STATISTICAL VARIABLE OR UNIT OF MEASUREMENT:
 

Drinking water and sanitation statistics are reported in terms
of percentage of population 
with access to safe and adequate
 
resources and facilities.
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DATA OUTPUT FORMAT:
 

Hardcopy and electronic files.
 

DATA OUTPUT FREQUENCY:
 

PRINCIPAL CONTACT FOR PROGRAM STATISTICS:
 

Chief Statistician
 
Global Epidemiological Surveillance 
and Health Situation
 

Assessment
 
World Health Organization
 
1211 Geneva 27
 
Switzerland
 

CONTACT FOR PUBLIC INQUIRIES-(IF DIFFERENT FROM PRINCIPAL CONTACT):
 

DATABASE(S):
 

Name of Database(s): WHO Data Bank
 

Acronym:
 

Identification Number (if 
applicable):
 
Contents: 
 Information stored in 
WHO data bank id usually
 

summary data.
 

Data Caveats or Limitations:
 

Contact (If Different From Contact(s) Above):
 

Forms/Software In Which Data Are Available:
 

Hardware andOther Software Requirements: 
 Data are provided
on standard 1/2 inch wide, 9-track, magnetic tape with a density of
6250 bytes per inch in EBCDIC code. 
 Upon request, tapes 
can be
made available with 
a density of 800 1600
or of bytes per inch.
Additional information such as 
tape layout, record length, block
size, and tape labels are provided in the 
 documentation.
Applicants are requested to provide 
blank tapes for the 
re­
recording.
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WCMC.SCMU
 

ORGANIZATION, INSTITUTION, OR AGENCY:
 

World Conservation Monitoring Centre
 

OFFICE, BRANCH, OR DIVISION:
 

Species Conservation Monitoring Unit
 

STATISTICAL PROGRAM TITLE:
 

Global Biodiversity -- Species Conservation
 

SUMMARY PROGRAM DESCRIPTION:
 

The main objective of the Species Conservation Monitoring Unit
 
(SCMU) of the World Conservation Monitoring Centre (WCMC) is to
 
gather, analyze, and disseminate conservation information on the
 
worla's fauna to the conservation and developmeltcommunities. It
 
accomplishes this objective by: (1) identifying and monitoring .the
 
status of animal species of conservation concern; (2) preparing and
 
updating detailed, standardized accounts for threatened species;
 
(3) providing information on threatened an endangered species in
 
individual countries; and (4) providing support to international
 
activities, programs, and conventions relating to animal species

conservation. The SCMU works closely with the special interest
 
g:oups of the IUCN Species Survival Commission.
 

DATA SUBJECT COVERAGE:
 

SCMU maintains data on ±Iu.vuua± a ILUd1 species of
 
conservation concern.
 

STATISTICAL VARIABLE OR UNIT OF MEASUREMENT:
 

Statistics include 33 fields of information on the
 
distribution and conservationstatus of individual animal species

of concern, including: world population size'and trend; captivity
 
population size and status; exploitation; threats; location; and
 
legal coverage.
 

STATISTICAL DATA TYPE:
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QUALITY ASSURANCE PROCEDURES USED:
 

QUALITY OF DATA:
 

DATA OUTPUT FORMAT:
 

DATA OUTPUT FREQUENCY:
 

PRINCIPAL CONTACT FOR PROGRAM STATISTICS:
 

Jane Thornback, Head
 
Species Conservation Monitoring Unit
 
World Conservation Monitorina Centre
 
-219 (c) Huntington Road
 
Cambridge, CB3 ODL
 
United Kingdom
 

Telephone: 011-44-233-277-314
 
FAX: (223) 277136
 

CONTACT FOR PUBLIC INQUIRIES (IF DIFFERENT FROM PRINCIPAL CONTACT):
 

DATABASE(S):
 

Name of Database(s): Animal Database
 

Acronym:
 

Identification Number (if applicable):
 

Contents: This database contains 33 fields of information on
 
the distribution and conservation status of individual animal
 
species. These fields are:
 

Data Caveats or Limitations:
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Area(s) of Record Where More Information Is Particularly Needed:
 

Source needs to fill in and/or modify:
 

Time Period
 
Data Collection Frequency
 
Spatial Characteristics of Data
 
Data Quality Assurance
 
Data Quality
 
Data Output
 
Data Output Frequency
 
Database
 
Key Publications
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WCMC.PADU
 

ORGANIZATION, INSTITUTION, OR AGENCY:
 

World Conservation Monitoring Centre
 

OFFICE, BRANCH, OR DIVISION:
 

Protected Areas,Data Unit
 

STATISTICAL PROGRAM TITLE:
 

Global Biodiversity -- Protected Areas
 

SUMMARY PROGRAM DESCRIPTION:
 

The World Conservation Monitoring Centre (WCMC), established
 
in 1988, is managed as a joint-venture between The World
 
Conservation Union (IUCN), the United Nations Environment Programme
 
(UNEP), and World Wide Fund for Nature (WWF). Its mission is to
 
provide information on the status, security, management and
 
utilization of the world's biological diversity to.,7support
 
conservation and sustainable development. To implement this
 
mission, WCMC maintains substantial databases on the-status and
 
distribution of plant and animal species of conservation and
 
development interest; habitats of conservation concern,
 
particularly tropical forests, coral reefs, and wetlands; the
 
global network of national parks and protected areas; and the
 
international trade in wildlife species and their derivative
 
products. This record concerns the statistics of WCMC's Protected
 
Areas Data Unit (PADU) which provides accurate, up-to-date
 
information on the protected areas of the world.
 

DATA.SUBJECT COVERAGE:
 

PADU maintains four kinds of information: (1) official lists
 
of protected areas by country; (2) details on national protected
 
area systems, including legislation and administration; (3) details
 
on individual protected areas; and (4) maps of national protected
 
area systems and individual sites. In developing this information,
 
PADU works closely with the IUCN Commission on National Parks and
 
Protected Ares (CNPPA) and other data units within WCMC.
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OTHER SPATIAL DATA CHARACTERISTICS:
 

(1) Geographic Area of Coverage:
 

(2) Size, Scale, or Resolution of Geographic Unit:
 

(3) Cartographic Projection:
 

(4) Data Format: Map; _ Digital 

(5) Description of Source Data:
 

(6) General Comments:
 

QUALITY ASSURANCE PROCEDURES USED:
 

For making international comparisons, WCMC utilizes IUCN,
 
CNPPA's classification system for protected areas. This system is
 
based upon management objectives and has 10 different classes of
 
protected areas: Scientific Reserve/Strict Nature Reserve; National
 
Park; Natural Monument/Natural Landmark; Managed Nature
 
Reserve/Wildlife Sanctuary; Protected Landscape or Seascape;
 
Resource Reserve; Natural Biotic Area/Anthropological Reserve;
 
Multiple-Use Management Area/Managed Resource Area; World Heritage
 
Sites; and Biosphere Reserves.
 

WCMC uses standard procedures for data collection: (1) a
 
review, on a country-by-country basis, of existing information
 
documents and the compilation of new ones, as necessary;
 
(2)circulation of country drafts for review by government
 
authorities and experts at national and international levels; and
 
(3) revision of draft materials to incorporate review comments.
 

QUALITY OF DATA:
 

DATA OUTPUT FORMAT:
 

DATA OUTPUT FREQUENCY:
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KEY PUBLICATIONS:
 

World Conservation Monitoring Centre (WCMC), Global
 
Biodiversity: Status of the Earth's Living Resources
 
(Chapman & Hall, London, 1992).
 

World Conservation Union (IUCN), "Categories and criteria for
 
protected areas. In: McNeely, J.A. and Miller, K.R.
 
(eds.), National Parks, Conservation, and Development:
 
The Role of Protected Areas in Sustaining Society
 
(Smithsonian Institution Press, Washington, DC, 1984).
 

-- , 1990 United Nations List of National Parks and Protected 
Areas (IUCN, Gland, Switzerland, 1990). 

ADDITIONAL COMMENTS, DESCRIPTIONS, INFORMATION, ETC.
 

PADU provides data support for the Biosphere Reserve Program,
 
the World Heritage Program and the Ramsar (Wetlands) Convention.
 

EYWORDS:
 

Biodiversity
 
Conservation
 
Parks
 
Protected Areas
 
Reserves.
 



Record FAOTropFor.Assessment
 

ORGANIZATION, INSTITUTION, OR AGENCY:
 

Food and Agricultural Organization of the United Nations
 

OFFICE, BRANCH, OR DIVISION:
 

Forestry Department
 

STATISTICAL PROGRAM TITLE:
 

Tropical Forest Resources Assessment
 

SUMMARY PROGRAM DESCRIPTION:
 

Forest resource appraisals.on a global scale ;re conducted by

the Food and Agricultural Organization of the United Nations (FAO)

under its mandate to provide current, objective and globally

consistent information 
on the state of the wc id's tropical

forests, recent trends of deforestation and forest u-gradation, and

the underlying causes and eifects. Assessments provide baseline
 
data and source documentation, tested methodology, and forest
 
classification standards that serve as a foundation for integrating

continuing global and national level forest 
resources monitoring

activities. Assessments 
serve also to coordinate activities and

strengthen the facilities and capabilities of national institutions
 
to monitor forest resources on a continuing basis.
 

SUBJECT COVERAGE:
 

FAO assesses tropical forest cover and change for different

ecological zones by continent and at the global level. 
 Coverage

includes statistics 
 on forest cover area, growing stock,

utilization, management, and protection as well as analysis of land
 
use changes (e.g., 
 forest amelioration, afforestation,

deforestation, and forest degradation). Ancillary data 
on land
 
area, vegetation/ecology, population density, and socio-economic
 
conditions are compiled as part of the assessment.
 

STATISTICAL VARIABLE OR UNIT OF MEASUREMENT:
 

Forest cover and deforestation area is measured in hectares.
 
Population density is presented as number of inhabitants per square

kilometer. Statistics forest
on management areas, forest

plantations, and protected areas coverage are given in hectares.
 



STATISTICAL DATA TYPE:
 

Time Series - Statistical data on 
the state of tropical
forests are baseline measurements based on existing survey data for
the reference year 1990. Data on deforestation, land use changes,
forest management, and forest plantations are time series for the
period 1981 to 1990. Where forest cover data have different
 
reference years, an adjustment function is used to bring them to
 
the standard reference years.
 

Spatial Data - Two types of 
spatial data are compiled:
cartographic data and 
remote sensing data. Spatial databases,

which are obtained from various sources or generated by the project
and organized under a Geographic Information System (GIS), include
the following: vegetation map of the tropics; eco-floristic zones;
ecological zones; LANDSAT 
4,5 World Reference Grid; population
density and annual population growth; potential global and forest
biomass; administrative (political) 
 boundary; mean annual
precipitation and bio-temperature; topography; protected areas; and
vegetation map from NOAA/AVHRR 
satellite imagery (for some­
regions).
 

Remote sensing 
data include LANDSAT MULTISPECTRAL SCANNER
(MSS) images [of which 20% are THEMATIC MAPPER (TM)] and Indian

Remote Sensing Satellite (IRS) satellite data.
 

TIME PERIOD COVERED.
 

Forest cover estimates are made for 1980 
 and 1990.
Deforestation rate given
is for the period 1981 to 1990. To
estimate forest 
cover and land use change, satellite images from
two different dates are used: 
one close to 1980 and one 
close to
1990, separated by at least 5 years, in the same season (preferably
beginning of dry season). Developments in forest management and
forest plantations 
cover the last decade (1981-90), and forest

protection data are provided for 1990 with reference to growth in
 
forest area networks since the 1960s.
 

DATA COLLECTION FREQUENCY:
 

Data are collected at ten-year intervals. An earlier tropical
forest resource assessment was conducted in 1980. The present
assessment for the reference year 1990 was initiated in March 1989.
 

DATA COLLECTION METHODS:
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The assessment was carried out in two complementary phases:

(1) compilation of existing national survey data; 
 and (2)

monitoring of tropical forest cover 
and its change using remote
 
sensing in a global sample survey format.
 

National offices filled in standardized tables, according to

FAO definitions and classification system for forest resource data

collection, using existing survey data 
on .forest area, growing

stock, timber utilization and forest management. After being

reviewed by FAO, the data was organized and stored in a database
 
called "Forest Resources Information System (FORIS 1990) together

with comments appearing in the country briefs.
 

Modelling 
was applied to bring all information to standard
 
reference years. 
This was achieved by correlating forest cover and

its change with ancillary variables. To get an idea of the shape

of the function, time-series data at sub-national (province,

district) were plotted against population density. A precise

mathematical formulation of the adjustment function (deforestation

model) was obtained through regression analysis based upon the
 
time-series data contained in 
FORIS. Because the deforestation
 
rate was found to vary with ecological zone for the same population

density, the FORIS database was integrated with the spatial

databases including vegetation and ecological zones, and spatial

databases, in particular population and socio-economic indicators.
 
A set of functions was computed corresponding to main ecological

zones. 
 The model was validated and applied to sub-national inits

for the reference years 1980 and 1990. 
 The average national rate
 
of deforestation was derived from sub-national results,

.regional rate from the national rates, and the global rate frot 

the
 
the
 

regional rates.
 

Forest cover change assessment based on remote sensing was

conducted using high resolution LANDSAT satellite data. 
 A survey

design was developed for annual sampling intensity of 10%, allowing

coverage of the entire tropical zone in a ten year cycle. A two
 
stage stratified random sample is carried out. 
 First, the survey

area is divided into subregion based on geography and then the sub­
regions are divided 
into forest cover strata. The allocation of

samples to the sub-region is made proportional to estimated
 
deforestation. Within a sub-region, sampling units are selected
 
with probability proportional to the land 
area of the sampling

units.
 

Image interpretation follows standard procedures developed by

FAO and employs standard and globally compatible land use
 
classification, thus assuring conceptual, spatial and 
temporal

consistency. It involves the help of a number of "egional and

national remote sensing institutions with interdependent

interpretation; i.e., visual interpretation of images from both
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years by the same interpreter (coming from the region and familiar
with the location) at the same time. 
 Data are recorded from dot

grid using customized LOTUS 1-2-3 spreadsheet software. Selected
samples 
are field verified in cooperation with National Forest
Services and Remote Sensing Agencies. The methodology generates

annual estimates of forest cover, temporal change maps, and land
 
use class change matrices for each study location.
 

GEOGRAPHIC COVERAGE:
 

Africa, Latin America and the Caribbean region, and Asia and

Pacific regions of the world.
 

OTHER SPATIAL DATA CHARACTERISTICS:
 

(1) Geographic Area of Coverage: Tropical 
zone with a total
land area 
of nearly 5 billion hectares covering 40 countries in
Africa, 32 countries of Latin America and the Caribbean, 15
countries in Asia (excluding Pacific). In 1990 approximately 1.7
billion 
hectares of the total tropical land area was actually

covered with forest.
 

(2) Size, Scale, or Resolution of Geographic Unit: 
 LANDSAT
 scenes covering approximately 3.4 million hectares as the
serve

sampling unit. The entire tropical 
zone encompasses 1200 sample

units. 117 samples were selected for the first round 
of
 
interpretation.
 

(3) Cartographic Projection:
 

(4) Data Format: Digital and cartographic (map) data.
 

(5) Description of Source Data: 
 LANDSAT MSS.
 

(6) General Comments:
 

QUALITY ASSURANCE PROCEDURES USED:
 

Adherence to FAO data compilation, analysis and reporting
standards provides a degree of quality assurance. To bring various

national-level statistical data a framework
into common of

definition and classification, 
FAO prepared Guidelines for
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Assessment Based on Existing Survey Data which are intended to
provide a global for
standard compilation and reporting of all
relevant statistical data in a consistent way.
 

For spatial data, FAO employed an adjustment function to bring
data from different reference years the reference
to standard 

years.
 

The highest level of consistency and precision in 
 the
assessment of forest cover change comes from employing the simple
and robust remote sensing technique described under Data Collection
Methods above. 
The design permits coming back to the same location
after 10 years. 
These time series, in turn, will help improve and
refine the deforestation model on geographic
a 
 and ecological

basis.
 

QUALITY OF DATA:
 

The forest resources assessment is based on existing survey
data from forest inventories which, in almost 
all cases, are
designed to meet local information needs. 
 The data cover many
parameters of interest and span 
a wide period of time; however,
compiling these data present
to a national, regional or global
picture is problematic, especially when there 
are variations in
classification schemes, 
accuracy and survey dates. 
 GIS and
mathematical models were employed as tools for data analysis and
 
integration.
 

The number of countries with forest cover information on two
or more dates on a comparable basis is limited. In cases where
multi-date inventories are available, the 
forest cover change
observed is used to compute 
a "local fit" of the deforestation

model parameters and thus producing more 
reliable results. For
most of the countries, however, information is available at sub­national levels for only one date, mostly based on satellite remote
sensing. Nonetheless, validation of the 
deforestation model
showed a +/- 10.6% mean difference between observed and predicted
changes in forest cover. In view of the fact that 
sub-national
data were summed upward 
to provide "bigger pictures", the
reliability of estimates is higher at 
each successive summation.
It may also be noted that available information on other parameters
such as status of forest management, plantations, biomass
forest harvesting is deficient. 

and
 
Likewise, information on forest
species composition in protected areas 
is limited.
 

The first round of remote sensing interpretation covers 10% of
the entire tropical zone and provides forest area estimates with 7%
sampling error and estimated deforestation with 10% sampling error
 
(at 95% probability).
 

5
 



DATA OUTPUT FORMAT:
 

Data are presented in tables, matrices and maps in the
 
publications listed below.
 

DATA OUTPUT FREQUENCY:
 

Approximately every ten years.
 

PRINCIPAL CONTACT FOR PROGRAM STATISTICS:
 

Inquiries about the technical contents of the assessment
 
should be addressed to:
 

Forest Resources Assessment 1990 Project
 
Forestry Department
 
FAO
 
Via delle Terme di Caracalla
 
00100 Rome, Italy
 

CONTACT FOR PUBLIC INQUIRIES:
 

Requests for copies of the publications listed below should be
 
sent to the FAO sales agent in member countries, or to:
 

Distribution and Sales Section
 
FAO
 
Via delle Terme di Caracalla
 
00100 Rome, Italy
 

DATABASE(S):
 

Name of Database(s): Three.databases are referenced in the

CAassessnt: Forest Resources Information System, BIBLIO, and
Geographic Information System.
 

Acronyms: FORIS 1990, BIBLIO, and GIS.
 

Identification Number (if applicable):
 

Contents: FORIS 1990 contains statistical data on forest
 
area, growing stock, timber utilization and forest management

compiled and reported to FAO in accordance with its Guidelines for
 
Assessent Based on Existing Survey Data. FORIS 1990 is
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supplemented by BIBLIO, a database program (written under dBASE IV)

for storing bibliographic references for the forest resources and

for retrieval under classification by country, author, year,

publisher or additional keywords. The databases
GIS include a

vegetation map of the tropics; eco-floristic zones; ecological

zones; LANDSAT 4,5 World Reference Grid; population density and

annual population growth; potential global 
and forest biomass;

administrative (political) boundary; mean annual precipitation and
bio-temperature; topography; protected areas; 
and vegetation map

from NOAA/AVHRR satellite 
imagery (for some regions). Remote

sensing databases include images from LANDSAT MULTISPECTRAL SCANNER

(MSS) and Indian Remote Sensing Satellite (IRS).
 

Data Caveats or Limitations:
 

Contact (If Different From Contact(s) Above):
 

Forms/Software In Which Data Are Available:
 

Hardware and Other Software Requirements:
 

Access Restrictions and Conditions:
 

Price Information:
 

Language(s): English.
 

User Aids Available:
 

KEY PUBLICATIONS:
 

Food and Agricultural Organization of the United Nations. 
 T h e
 
Forest Resources of the Tropical 
Zone by Main Ecological

Regions. Prepared by the 
Forest Resources Assessment 1990
 
Project. (FAO, Rome, June 1992).
 

Pandey, D. Assessment of Tropical Forest Plantation 
Resource
 
(Draft). A study undertaken at the Department of Forest

Survey, Faculty of Forestry, Swedish University of
 
Agricultural Science, in cooperation with the Forest Resources
 
Assessment 1990 Project of the Food and Agricultural

Organization of the United Nations and financed by the Swedish
 
International Development Authority. 
 (Swedish University of
 
Agricultural Science, 1992).
 

ADDITIONAL COMMENTS, DESCRIPTIONS, INFORMATION, ETC.
 

The Governments of Sweden, Finland the 
 Netherlands,
 
Switzerland and 
france provided funding for the Forest Resources
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Assessment 1990 Project through a multi-donor trust fund. Major

in-kind contributions were made by the United States Department of
 
Agriculture Forest Service, the Swedish University of Agricultural

Sciences, and the World Conservation Monitoring Center, United
 
Kingdom. Personnel assistance 
was given through the Associate
 
Professional Officers scheme of the Governments of Germany, Sweden,

United States, Belgium, and the Netherlands.
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UNDP.HDR
 

ORGANIZATION, INSTITUTION, OR AGENCY:
 

United Nations
 

OFFICE, BRANCH, OR DIVISION:
 

Development Programme
 

STATISTICAL PROGRAM TITLE:
 

Human Development Statistics
 

SUMMARY PROGRAM DESCRIPTION:
 

The United Nations Development Programme (UNDP) has developed
a system for measuring and monitoring the human dimension of
development. The central underlying principle of this system is
that while growth in national production (GDP) is absolutely
necessary to meet all essential human objectives, what is important
is how this growth translates -- or fails to translate -- intohuman development in various societies. Differing from
conventional approaches 
 to economic growth, human capital
formation, human resource development, human welfare or basic human
needs, UNDP views human development in terms 
of the process of
widening people's choices and the level 
of their achieved well-
Leing. UNDP's measurement of human development focuses 
on three
essential elements of human life: longevity (e.g., life expectancy
at birth), knowledge (e.g., literacy), and decent living standards
(e.g., command over resources needed for 
a decent living). In
constructing a human development index, UNDP 
uses a deprivation
measure of these three essential elements; i.e., it measures the
continuing shortfall 
from a desired value or 
target rather than
 
what has been achieved.
 

DATA SUBJECT COVERAGE:
 

UNDP has constructed human development indexes 
for various
indicators of human development (e.g., life expectancy, literacy,

and living standards).
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capita, real GDP 
per capita, GNP per capita 
of lowest 40% of
households, income share of 
lowest 40%, 
ratio of highest 20% to
lowest 20%, Gini coefficient, population below poverty line); urban
crowding (urban population and annual growth rate, 
persons per
habitable room, city per country with highest population density);
military expenditure imbalances 
(military expenditure, ratio of
military expenditure 
to health and education expenditure, arms
imports, ratio of net ODA to military expenditures, armed forces as
percentage of teachers); resource flows 
imbalances (official
development assistance, interest payments on long-term debts, debt
service, gross international reserves, ratio of exports to imports,
terms of trade); demographic balance sheet (population and annual
population growth, dependency ratio, contraceptive prevalence rate,
fertility rate, 
crude birth 
rate, rude 
death rate); natural
resources balance sheet 
 (land 
area, arable land, population
density, livestock 
per capita and annual 
increase, fuelwood
production per capita and annual increase, annual deforestation,
internal renewable water resources); and national income accounts
(GNP, GDP, GNP per capita, annual GNP per capita growth 
rate,
annual rate of inflation, overall budget surplus or deficit, gross
domestic savings). For each of 
these indicators, countries 
are
ranked according 
 to low human development, medium human
development, and high human development. 
 Regional aggregates of
human development indicators are also provided.
 

(2) Spatial Data: Human development indicator statistics are
reported for 
the variables listed above 130
for countries
populations of more than a million people. 
with
 

HDI and associated
statistics 
(life expectancy, adult literacy rate, daily 
calorie
supply, population with access to health services and safe water,
and GNP per capita) are reported for 32 countries with populations

of fewer than a million people.
 

TIME PERIOD COVERED:
 

Most indicators over 
the mid to late 1980s; trend data

from 1960 forward. 

are
 

DATA COLLECTION FREQUENCY:
 

DATA COLLECTION METHODS:
 

Existing data are taken from a variety of sources, including
Food and Agricultural Organization of the United Naticns, Habitat,
Institute for Resource Development, International Center for Urban
Studies, International Labor Organization, International Monetary
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UNDP publishes 
the Human Development 
Report and provides
digital data in LOTUS 1-2-3 worksheets.
 

DATA OUTPUT FREQUENCY:
 

Annual.
 

PRINCIPAL CONTACT FOR PROGRAM STATISTICS:
 

Mahbub ul Haq

United Nations Development Program

1 UN Plaza
 
New York, New York 
10017
 

CONTACT FOR PUBLIC INQUIRIES (IF DIFFERENT FROM PRINCIPAL CONTACT):
 

DATABASE(S):
 

Name of Database(s): 
 Human Development Report Statistics
 

Acronym:
 

Identification Number (if applicable):
 

Contents: 
 42 Lotus Worksheets containing 
the statistics
 
compiled and presented in the HumanDevelopment Report publication.
 

Data Caveats or Limitations:
 

Contact 
(If Different From Contact(s) Above):
 

Forms/Software In WhichData Are Available: 
 LOTUS 1-2-3.
 

Hardware and Other Software Requirements:
 

Access Restrictions and Conditions:
 

Price Information:
 

Lanquace(s):
 

User Aids Available:
 



Area(s) of Record Where More Information Is Particularly Needed:
 

Data collection frequency

Contact for public inquiries ?
 
Database - Source needs to fill in.
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GRID
 

ORGANIZATION, INSTITUTION, OR AGENCY:
 

United Nations Environment Programme
 

OFFICE, BRANCH, OR DIVISION:
 

Programme Activity Centre
 

STATISTICAL PROGRAM TITLE:
 

Global Resource Information Database
 

SUMMARY PROGRAM DESCRIPTION:
 

The Global 
 Resource Information Database (GRID) 
 was
established within the framework of the United Nations Environment
Programme's Global Environmental Monitoring System (GEMS) in 1985.
Its mission is to provide 
timely and reliable georeferenced
environmental information and access to a unique international data
service to help address environmental 
issues at global, regional
and national levels. 
 Using environmental geographic information
systems (GIS), GRID converts environmental 
data into integrated
information usable by both national and 
international scientists
and decision makers, thus 
helping 
to bridge the gap between
scientific understanding of earth processes and sound management of

the environment.
 

The long-term objectives of 
 GRID are to: (1) enhance
availability and open exchange of global and regional environmental
geo-referenced 
 data sets; (2) provide United Nations and
intergovernmental bodies with access to improved environmental data
management technologies; and 
(3) enable all countries in the world
to make use of GRID-compatible technology for national

environmental assessment and management.
 

DATA SUBJECT COVERAGE:
 

Global, regional and national data sets 
cover political and
natural boundaries, elevation, soil, 
vegetation, wildlife, 
land
 
use, climate and population.
 

STATISTICAL VARIABLE OR UNIT OF MEASUREMENT:
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GRID data consists of measured values or 
classifications of
environmental parameters with coordinate linking
codes them to
specific locations on the earth's 
surface. Spatial data from
remote sensing images 
and maps are stored in vector (line and
polygon) or raster (grid cells) mode; tabular data are also stored.
 

STATISTICAL DATA TYPE:
 

(1) Time Series: 
 Some of GRID's spatial data sets and
special assessments 
are based on time series data; for example,
climatic change (change in 
 humidity index, temperature and
precipitation, 
1930-59 to 1960-89), vegetation index (1985-88

monthly) and temperature (monthly mean).
 

(2) Spatial Data: 
 Global spatial data sets encompass the
following themes 
 or parameters: atmosphere 
 (cloudiness);
atmospheric precipitation; evaporation and transpiration; rainfall;
climatic change; humidity; terrestrial ecosystems; land use
classification; soil degradation; tropical forests; 
vegetation;
wildlife habitats; rivers; 
human population; 
social and cultural
indicators; methane; earthquakes; elevation; and 
temperature.
Spatial data and
themes parameters 
for Africa are as follows:
atmospheric precipitation; evaporation and transpiration; rainfall;
solar 
 radiation; winds; lithosphere; coastlines; islands;
terrestrial ecosystems; 
soils; ,land use classification; soil
degradation; desertification; biological diversity and protected
areas; vegetation; wildlife habitats; 
lakes; subterranean water;
river basins; coastal and island environments; human settlements;
human population; agriculture; animal diseases; irrigation; railway
transport; 
roads; vectors of human disease; wildlife population
statistics; elevation; 
slope; temperature; 
military activity;
animal husbandry; and cartography. Regional spatial data sets are
available for West Africa, South America, Western Asia, Europe, and
Oceania. National-level spatial data 
sets are available for 26
African countries, 23 
countries in the Western Hemisphere (North
and South America and the Caribbean), 22 Western Asia and Middle
Eastern countries, 17 European and former Eastern Block countries,

and six Oceanic (Pacific) countries.
 

TIME PERIOD COVERED:
 

Most data sets are 
from the mid 1980s to the early 1990s,
although some go back to the late 1960s to mid-late 1970s.
 

DATA COLLECTION FREQUENCY:
 

All the data sets are constantly updated.
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DATA COLLECTION METHODS:
 

Most of 
the GRID data are derived from satellite and other
monitoring programs, though some have been produced in GRID pilot

studies.
 

GEOGRAPHIC COVERAGE:
 

Global, regional and selected.national.
 

OTHER SPATIAL DATA CHARACTERISTICS:
 

(1) Geographic Area of Coverage; Global, 
regional and
selected national, heavily weighed towards Africa 
because UNEP,
through GEMS, has a responsibility for developing a resource
monitoring and assessment programme for the African continent.
 

(2) Size, Scale, or Resolution of Geographic Unit: 
 Vector
scales vary from 1:250,000 to 1:500,000 
(useful for national and
sub-national 
studies) to 1:1,000,000 to 1:8,000,000 
(for global
studies). 
 Raster cells vary in scale from minutes to degrees and
from meters to kilometers.
 

(3) Cartographic Projection:
 

(4) Data Format: _X_ 
Map; _X_ Digital
 

(5) Description of Source 
Data: Images, maps and tables
derived from remote sensing and ground surveys.
 

(6) General Comments:
 

QUALITY ASSURANCE PROCEDURES USED:
 

QUALITY OF DATA:
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DATA OUTPUT FORMAT:
 

Hardcopy (processed images and maps) and digital.
 

DATA OUTPUT FREQUENCY:
 

Upon request.
 

PRINCIPAL CONTACT FOR PROGRAM STATISTICS:
 

Harvey Croze, Director
 
GRID-Program'Activity Centre
 
UNEP/GRID-PAC
 
P.O. Box 30552
 
Nairobi, KENYA
 

Telephone: 
 254 2 230800 ext. 4155
 
FAX: 
 254 2 226491
 
Telex: 
 22068 UNEP-KE
 
e-mail: hcroze@nasamail.nasa.gov
 

70703,3723 Compuserve
 
DIALCOM 41:UNE0O08
 

CONTACT FOR PUBLIC INQUIRIES (IF DIFFERENT FROM PRINCIPAL CONTACT):
 

DATABASE(S):
 

Name of Database(s): GRID Data Bank
 

Acronym:
 

Identification Number (if applicable):
 

Contents: Processed data.
 

Data Caveats or Limitations:
 

Contact (If Different From Contact(s) Above):
 

Forms/Software In Which Data Are Available: 
 Data are stored
in vector, raster or 
tabular 
forms. For data transfer, the
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following data storage is preferred: vector storage (as Arc export
files); raster storage (uncompressed, unheaded, 
one image or
thematic band per file with accompanying ASCII documentation file);
and tabular storage (any format, but uncompressed ASCII text files
 
are preferred).
 

Hardware and Other Software Requirements: The applications
most commonly used at GRID Centres use the following software: 
GIS
(using Arc/Info on Digital VAX under VMS operating system, PC Arc
on DOS PCs, Idrisi 
on DOS PCs, and ERDAS 
on Sun and DOS PCs); IP
(image processing using LAS/ELAS on VAX, ERDAS on Sun and DOS PCs,
IAX on IBM 9370, and Idrisi on DOS PCs); and tabular data analysis
(using dBase III and LOTUS 123/Quattro/Symphony on DOS PCs).
 

Access Restrictions and Conditions: 
 One of GRID's central
functions is to distribute georeferenced, integrated environmental
data. In most cases, data held by GRID 
are provided by other
agencies or 
individuals 'and carry a distribution classification.
The different classifications are as follows: 
 Free Access (those
datasets 
which GRID is able to distribute 
without restriction.
This class includes the vast majority bf the GRID data holds); In
House (those datasets which GRID 
may use for decision-making
support activities 
but which cannot be distributed in original
form. 
 This class 
includes licensed 
products from commercial
concerns which 
 are subject to copyright restrictions, all
unprocessed commercial 
satellite 
data and those experimental
datasets produced during project activities); and Source Approval
(those datasets which 
 archive 
 which
approval from the original source before being distributed. This
class includes national and sub-national datasets).
 

GRID holds in but require
 

Price Information: 
 No charge is made for archived data, but
requesters are required to provide or replace media used.
 

Lanquaeqgs): English
 

User Aids Available: 
 Institutions involved in environmental
assessment 
may seek GRID assistance with: 
 (1) identifying and
duplicating data 
 available 
from GRID archive; (2) accessing
specialized hardware and software to perform GIS/IP analyses beyond
the in-house capabilities of smaller institutions. This includes
computer processing, high-speed printers and plotters, cameras and
other peripherals); (3) identifying and acquiring data from sources
other than GRID; (4) transcribing data between computer media; 
(5)
reviewing proposed configurations of computer hardware, software
and peripherals vis-avis 
intended applications, and offering
recommendations concerning 
hardware and software 
requirements,
compatibility, data format and transfer, and data management and
security issues; (6) advising on the design and layout of GIS/IP
work areas; 
(7) reviewing designed and planned implementation of
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technical components of environmental assessment activities, and
offering recommendations on digitizing practices and registration
of data layers, cleaning and editing 
of data, and analytical
methods; and 
 (8) advising on 
 design and administration of
environmental 
data archives 
in order to maximize data security,
accessibility, compatibility and comparability.
 

KEY PUBLICATIONS:
 

United Nations Environment Programme, GRID: 
Global Resource
 
Information Database (UNEP, Nairobi, 1990).
 

-- , GRID Summary Data Bulletin of Available Data Sets

(Nairobi) (UNEP, Nairobi, 1992).
 

-- , GRIDView: Questions and Answers about the GRID Programme
(UNEP, Nairobi, 1992).
 

ADDITIONAL COMMENTS, DESCRIPTIONS, INFORMATION, ETC.
 

KEYWORDS:
 

GEME
 
GIS
 
GRID
 
Remote sensing
 



Area(s) of Record Where More Information Is Particularly Needed:
 

Data collection frequency

Data output 
- Are digital files availab'la?
 
Data output frequency ???
 
Contact for statistics ??
 
Contact for public inquiries ?
 
Database - Source needs to fill in.
 



Record ISRICSoil.Data
 

ORGANIZATION, INSTITUTION, OR AGENCY:
 

International Soil Reference and Information Center
 

OFFICE, BRANCH, OR DIVISION
 

STATISTICAL PROGRAM TITLE:
 

Soil Resources
 

SUMMARY PROGRAM DESCRIPTION:
 

The International 
Soil 
Reference and Information 
Center
(ISRIC) was established 
 in 1966 by the government of the
Netherlands. Its objectives are to: 
(1) serve as a documentation
center on 
land resources through its collection of soil samples,
reports and soil maps of 
the world, with emphasis on developing
courntries; 
(2) improve methods of soil analysis; (3) disseminate
specialized information; (4) 
advise on the establishment
national regional of

soil reference collections and databases; 
(5)
stimulate 
 and contribute 
 to new developments in 
 soil
classification, soil mapping and land evaluation; and 
(6) provide
training and consultancies 
in soil science. ISRIC developed a
database, which FAO has subsequently enhanced, 
to store site and
soil profile descriptions and analytical data. 
In addition, ISRIC
is participating the following mapping projects: 
Global Assessment
of Soil Degradation; World Soils and Terrain Digital Database; and
Soil Maps of Eastern Africa.
 

SUBJECT COVERAGE:
 

Soil resource survey 
 data are organized under field
descriptions, standard analyses, and physical properties.
 

STATISTICAL VARIABLE OR UNIT OF MEASUREMENT:
 

The statistical unit is a soil profile. 
Soil profile data are
grouped in the following data blocks: 
 site variables/field
description (e.g., location, 
soil unit, soil moisture, soil
temperature, landform, 
land element, shape, position 
of site,
topography, slope, 
micro topography, 
surface sealing/crusting,
flooding frequency/duration, 
 land use type, vegetation ­crops/grass/species/structure, 
parent material, rock outcrops
abundance, surface 
 stones abundance, 
 rock type, erosion
 



type/intensity, drainage 
 class/internal-external, 
 watertable,
effective soil depth, and human 
 influence); profile
variables/horizon 
 description (e.g., designation, depth ­upper/lower, 
 color, mottles, texture, structure, % clay,
consistency, plasticity, cutans, 
cementation, pores/voids, rock
fragments, mineral nodules, roots, biological features, reaction to
hydrochloric acid 
and field pH); standard analytical variables
(e.g., sample depth, pH, EC, phosphorus, nitrogen, organic carbon,
calcium carbonate, calcium sulfate, CEC, exchangeable cations, base
saturation, fixed K and particle size); 
soluble salts (e.g., pH,
EC, 
calcium, magnesium, potassium, sodium, 
boron, carbonate,
chlorine, sulfate nitratei; and physical data (e.g.,
and 
 basic
infiltration, 
surface structure stability, moisture content and
bulk density). 

STATISTICAL DATA TYPE: 

Time Series - Not applicable. 

Spatial Data -

TIME PERIOD COVERED:
 

Soil surveys have been conducted since
 

DATA COLLECTION FREQUENCY:
 

DATA COLLECTION METHODS:
 

GEOGRAPHIC COVERAGE:
 

OTHER SPATIAL DATA CHARACTERISTICS: 
 Not applicable.
 

QUALITY ASSURANCE PROCEDURES iTTql­
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QUALITY OF DATA:
 

DATA OUTPUT FORMAT:
 

DATA OUTPUT FREQUENCY:
 

PRINCIPAL CONTACT FOR PROGRAM STATISTICS:
 

Dr. W.G. Sombroek
 
Director, ISRIC
 
9 Duivendaal
 
P.O. Box 353
 
6700 AJ Wageningen
 
The Netherlands
 

Telephone: (31) (0) 8370-19063
 

CONTACT FOR PUBLIC INQUIRIES:
 

DATABASE(S):
 

Name of Database(s): FAO-ISIR Soil Database
 

Acronym: SDB
 

Identification Number 
(if applicable):
 

Contents: Information on individual soil profiles in coded,

numerical and descriptive format.
 

Data Caveats or Limitations:
 

Contact (If Different From Contact(s) Above):
 

Inquiries about the FAO-ISRIC 
Soil Database should be

addressed to:
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Chief, AGLS
 
FAO
 
Via delle Terme di Caracalla
 
00100 Rome, Italy
 

Forms/Software In Which Data Are Available: 
 SDB is a stand­alone program which does not need a supporting database management
system. 
SDB is 100% dBase III/IV compatible which makes the data
available to other systems such as GIS and for interpretation and
analysis, for 
example using land evaluation and statistical
 
programs.
 

Hardware and Other Software Requirements: Micro computer -
IBM PC, XT, or AT or a 100% compatible with at least 512K RAM and
preferably a hard disk, although a 720K 3.Sinch floppy disk is able
to contain the system and store approximately 30-40 soil profiles.
PC-DOS or MS-DOS version 2.1 or higher. To ensure 
a reasonable
performance with larger databases, an AT compatible with at least
640K RAM is preferred. 
 SDB can make use of extended or expanded
RAM. 
If expanded RAM is present, SDB will require at least 16K of
the expanded memory. 
 Portable micro computers need a full size
screen. 
 Printer needs to be a 80 column matrix printer, or laser
 
printer.
 

Access Restrictions and Conditions:
 

Price Information:
 

Language(s):
 

User Aids Available:
 

KEY PUBLICATIONS:
 

Food and Agricultural Organization of 
the United Nations. FAO
Guidelines for Soil Profile Description (FAO, Rome, 1986).
 

-- and International Soil Reference and Information Center.
FAO-ISRIC Soil Database 
(SDB) (FAO, Rome, 1990).
 

ADDITIONAL COMMENTS, DESCRIPTIONS, INFORMATION, ETC.
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Record FAOSoil.Map
 

ORGANIZATION, INSTITUTION, OR AGENCY:
 

Food and Agricultural Organization of the United Nations
United Nations Educational, Scientific and 
 Cultural
 
Organization
 

OFFICE, BRANCH, OR DIVISION:
 

Land and Water Development Division
 

STATISTICAL PROGRAM TITLE:
 

Soil Map of the World
 

SUMMARY PROGRAM DESCRIPTION:
 

In response to the recommendation of the Congress 
of the
International Society of 
Soil Science, the Food and Agricultural
Organization Jof 
 the United Nations (FAO) United
and Nations
Educational, Scientific and Cultural Organization (UNESCO) agreed
to prepare jointly a Soil Map of the World in association with the
International Society of Soil Science. 
The objective of the Soil
Map of the World are to 
(1) make a first appraisal of the world's
soil resources; (2) supply a scientific basis for the transfer of
experience between areas with similar environments; (3) promote the
establishment generally soil
of a accepted classification

nomenclature; (4) establish a common 

and
 
framework for more detailed
investigations in developing areas; 
(5) serve as a basic document
for educational, research and development activities; and (6)
strengthen international contacts in the 
field of soil science.
The FAO/UNESCO Soil Map of the World differs from previous world
soil maps in that it 
is based to the maximum extent possible on
factual information derived from actual surveys.
 

SUBJECT COVERAGE:
 

The Soil Map of the World shows the distribution of soils as
related to soil type, textural classes, slope classes, and 
soil
 
phases.
 

STATISTICAL VARIABLE OR UNIT OF MEASUREMENT:
 

The statistical unit is the map unit, which consists of soil
units or associations of soil units occurring within the limits of
 
a mappable physiographic entity.
 



STATISTICAL DATA TYPE:
 

Time Series - Not applicable.
 

Spatial Data - The Soil Map of the World was prepared on the
base of 
the topographic map series of the American Geographical
Society of New York at 
a nominal scale of. 1:5,000,000. The base
map for the Soil Map of the World comprises 17 map sheets grouped
into major regions and 1 legend sheet. 
An estimatetotal of about
5,000 map units cover the whole world. The number of map units for

each region varies.
 

TIME TjERIOD COVERED:
 

The Soil Map of the 
World reflects field soil 
correlation
activities undertaken in the period 1961-72. 
 The first regional
sheets were printed in 1970; 
the last in 1980.
 

DATA COLLECTION FREQUENCY:
 

DATA COLLECTION METHODS:
 

The Soil 
Map of the World was compiled using existing
materials and systematic field correlation. of
The sources
existing materials, which are indicated on each map sheet by means
of small-scale 
 inset map, were systematic soil surveys,
reconnaissance surveys, or general information.
 

GEOGRAPHIC COVERAGE:
 

World-wide.
 

OTHER SPATIAL DATA CHARACTERISTICS:
 

(1) Geoqraphic Area of Coverage: 
 The world.
 

(2) 
Size, Scale, or Resolution of Geoqraphic Unit:
 

1:5,000,000
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(3) Cartographic Projection: 
 The Americas are compiled on a
bipolar oblique conformal projection. The sheets covering Europe,
Africa, Asia and Australasia are 
based on the Miller oblated
stereographic projection,a 
system consisting of three conformal
projections center on Africa, Central Asia and Australasia, joined
together in a continuous fashion by so-called "fill in" projections

mostly covering oceans.
 

(4) Data Format: X Map __X. Digital
 

(5) Description of Source Data: 
 Approximately 600 soil maps
of different scales and legends were used to produce the Soil Map
of the World. These existing maps were 
compiled from systematic
soil surveys, reconnaissance soil surveys, and general information.
 

(6) General Comments: With the cooperation of the United
Nations Environment Program (UNEP), 
the Soil Map of the World has
been digitized and will form part of FAO's GIS system and UNEP's
 
GRID system.
 

QUALITY ASSURANCE PROCEDURES USED:
 

Successive drafts of regional maps and legends were prepared
from a compilation of existing materials combined with systematic
field correlation and advisory panel review to ensure 
consistent

interpretation of the international legend.
 

QUALITY OF DATA:
 

As the material for the 
Soil Map of the World was compiled
from soil surveys of 
different intensity, it is not of 
equal
precision and reliability. Where the 
soil map was based on
systematic soil surveys, the boundaries of the mapping units were
plotted from field observations, the density of which depends 
on
the scale of the original map. Where the map was 
compiled from
soil reconnaissance, the boundaries were based to a large extent on
topographic, 
 geological, vegetational and climatic data.
Information regarding the composition of soil associations results
from field observations, the density 
of which, however, is not
sufficient to enable the boundaries of the mapping to be checked
systematically. For those parts of the 
soil map compiled from
general information, both the boundaries of the mapping units an&
the composition of the soil associations are largely based on the
interpretation of 
data on land forms, geology, vegetation and
climate. 
Only occasional field observations were made, and these
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were insufficient 
 to supply 
 detailed information 
 on the
distribution of the different soils through the region.
 

DATA OUTPUT FORMAT:
 

Maps and digital files.
 

DATA OUTPUT IREQUENCY:
 

PRINCIPAL CONTACT FOR PROGRAM STATISTICS:
 

Inquiries about the Soil Map of the World should be addressed
 
to:
 

Land and Water Development Division
 
FAO
 
Via delle Terme di Caracalla
 
00100 Rome, Italy
 

CONTACT FOR PUBLIC INQUIRIES:
 

DATABASE(S):
 

Name of Database(s):
 

Acronym:
 

Identification Number (if applicable):
 

Contents:
 

Data Caveats or Limitations:
 

Contact 
(If Different From Contact(s) Above):
 

Forms/Software In Which Data Are Available:
 

Hardware and Other Software Requirements:
 

Access Restrictions and Conditions:
 

Price Information:
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Language(s):
 

User Aids Available:
 

KEY PUBLICATIONS:
 

Food and Agricultural Organization of the United Nations.
and Agricultural Statistics Food
 
in the Context 
 of a National


Information System (FAO, Rome, 1986).
 

PProgramme for the 1990 World Census of Agriculture (FAO, Rome,

1986).
 

- Quality Statistical Data 
(FAO, Rome, 1986).
 

Supplement for Africa Programme for the 1990 World Census of
 
Agriculture (FAO, Rome, 1991).
 

Supplement for Asia and the Pacific Programme 
for the 1990
 
World Census of Agriculture (FAO, Rome, 1990).
 

- Supplement for Near East Programme for the 1990 World Census
 
of Agriculture (FAO, Rome, 1990).
 

ADDITIONAL COMMENTS, DESCRIPTIONS, INFORMATION, ETC.
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Record FAOFor.Products
 

ORGANIZATION, INSTITUTION, OR AGENCY:
 

Food and Agricultural Organization of the United Nations
 

OFFICE, BRANCH, OR DIVISION:
 

Forestry Department
 
Statistics and Economics Staff
 

STATISTICAL PROGRAM TITLE:
 

Forest Products
 

SUMMARY PROGRAM DESCRIPTION:
 

Since 1946, the Food and Agricultural Organization of the

United Nations 
(FAO) has provided annual statistics,, on a world­
wide basis, on the production and trade in forest products and the
 
direction of trade.
 

SUBJECT COVERAGE:
 

For forest products, coverage includes statistics on the
volume of production, the volume and value of trade, the direction

of trade, and the unit value 
in trade of some coimmodities.

Breakdowns 
are given for individual countries, continental,

regional and economic class divisions, and world totals.
 

STATISTICAL VARIABLE OR UNIT OF MEASUREMENT:
 

Production data for the aggregate of roundwood forest products

are given 
as solid volume in cubic meters of roundwood (or

roundwood equivalent) without bark. Production data for roundwood
 
components, sawnwood and wood-based panels, are given as solid
 
volume in cubic meters. Figures for trade in charcoal are given asweight in metric tons. Pulp production data are given as weight(air-dry = 10 percent moisture) in metric tons, and paper andpaperboard production are given as weight in metric tons. The
units used for value of trade are US dollars. Unit value of trade
is US$ per cubic meter or metric ton, according to the commodity.
Figures for exports represent average f.o.b. (free on board)
values, while those for imports represent average c.i.f. (cost,
insurance and freight) values. 
Standard factors used in converting

the units reported are provided as are exchange rates applicable to
 
the time series.
 



STATISTICAL DATA TYPE:
 

Time Series - Statistical data on forest products are reported
in the FAO Yearbook of Forest Products for a varying series of
 recent calendar years (generally the last 12 years for data on

production and trade in forest products and the latest 2 years for

the direction of trade). 
 The long-term series is maintained and
 
revised as necessary by FAO.
 

Statistics on total production of forest products refers to
production of primary wood products, though
even a portion may

immediately be consumed in the production of another product (e.g.,
wood pulp, which may immediately be converted into paper as a

continuous process). An exception is made in the case of 
veneer

production, which excludes veneer sheets used for 
 plywood

production within the country. 
 Imports refer to products for
domestic consumption or processing shipped 
into the country.

Exports refers to all quantities of domestic origin or manufacture

shipped out of the country. Production and trade data are 
given
for commodity aggregates with breakdown 
for commodities where

available. 
 Data for coniferous component and/or nonconiferous
 
component of commodity 
aggregates and commodities are given

separately or combined, or both, as 
appropriate.
 

Roundwood refers or "wood in the rough" or wood in its natural
state as felled, or otherwise harvested, with or without bark,

round, split, roughly squared or other forms. 
 Statistics are
provided on 
roundwood and roundwood commodity production quantity

and import and export quantity and value. Roundwood commodities
 
include sawlogs and veneer logs, pulpwood, other industrial

roundwood, and 
fuelwood. Other industrial roundwood includes

roundwood used for tanning, distillation, match blocks, gazogenes,

poles, pilings, posts, pitprops, etc. Fuelwood includes wood in

the rough (from trunks and branches of trees) to be used as fuel

for purposes such as cooking, 
heating or power production.

Statistics on trade include roundwood from removals, as well as the

estimated roundwood equivalent in chips and particles, 
wood
 
residues and charcoal.
 

Statistics are-provided on sawnwood (plus sleepers = railroad

ties) production quantity and import and export quantity and value.

Sawnwood refers to sawnwood, planed, unplaned, grooved, tongued,

etc. 
sawn lengthwise, or produced by a prof ile-chipping process

(e.g., planks, beams, joists, boards, rafters, scantlings, laths,

boxboards, "lumber", etc.) and planed wood, which may also be

finger-jointed, tongued or grooved, chamfered, rabbeted, V-jointed,

beaded, etc. Wood flooring is With few
excluded. exceptions,

sawnwood exceeds 5 mm in thickness.
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Production, import and export data for wood-based panels are
given for the aggregate and its components, i.e., veneer sheets,

plywood, particle board and fiberboard (compressed and not

compressed). Likewise, data for wood are for
pulp given the
 
aggregate and its components, i.e., mechanical wood pulp, semi­
chemical wood pulp, chemical wood pulp, 
bleached and unbleached
 
sulphite pulp, bleached and unbleached sulphate pulp, dissolving

wood pulp and other fiber pulp. For paper and paperboard, the
 
following commodities are 
included in the aggregate: newsprint,

printing and writing paper, 
 other paper and paperboard.

Production, import and export data for these components are also
 
reported separately as are data for household and sanitary paper,

wrapping and packaging paper, and paper and paperboard not reported

elsewhere.
 

Direction of trade statistics are based on export data. Trade

matrices show all countries with a total export or import amounting

to one percent of total. world total are
the The exports

identified with an exporting country and 
an importing country, or
 
with a total for other countries where the trading partners are not
 
identified or 
have total trade in the commodity of less than one
 
percent.
 

Spatial Data 
- Data for most of the statistics described above 
are given for individual countries, continents, regions, and
economic classes (developed and developing countries). 

TIME PERIOD COVERED:
 

Statistics on the production and trade of forest products have

been reported annually in the Yearbook of Forest Products since
 
1946.
 

DATA COLLECTION FREQUENCY:
 

Annual. The time reference for statistics on production is
 
based on the calendar year (1 January - 31 December) or the forest
 
year in which the entire harvest or the bulk of it took place.

Import and export data are based on the calendar year. "In­
transit" shipments are excluded.
 

DATA COLLECTION METHODS:
 

Most of the data and information are supplied by cooperating

countries in the form of responses to questionnaires. The data are
 
compiled by FAO in collaboration with the Economic Commission for
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Europe (ECE). 
 Certain countries do not report statistics to FAO or
 
report only partial data. 
 In these cases, FAO makes estimates or
 
uses data obtained from sources other than the official replies to
 
questionnaires, such as national yearbooks, reports, or unofficial
 
publications. 
In other cases, trade data are based on information
 
provided in reports of trading partners.
 

Figures are generally rounded to the nearest 1,000 units. 
For
 
countries reporting less than 500 units (and thus rounded to zero),

the name of a country is given without a corresponding numerical
 
entry. The regional totals, however, are computed from unrounded
 
figures.
 

GEOGRAPHIC COVERAGE:
 

World-wide.
 

OTHER SPATIAL DATA CHARACTERISTICS:
 

Not applicable.
 

QUALITY ASSURANCE PROCEDURES USED:
 

Adherence to FAO reporting standards provides a degree of
 
quality assurance. 
Notes on the tables in the Yearbook of Forest
 
Products provide an explanation of the main cases where the data
 
are not strictly consistent with the normal definitions.
 

QUALITY OF DATA:
 

The Yearbook of Forest Products contains notes on the adequacy

and completeness of relevant statistics for particular commodities.
 
Some figures in the Yearbook are FAO estimates based on unofficial
 
information; others are country-generated data that may have to be
 
revised or adjusted by FAO.
 

For certain countries, the production of sawlogs, veneer logs,

logs for sleepers (railroad ties) and other roundwood for
 
industrial purposes are not distinguished. For others, data 
on

industrial roundwood are not available and have been estimated by

converting value of products to roundwood equivalent. From 1988
 
forward, trade quantities and values for subdivisions between logs,

pulpwood and other industrial roundwood are estimated for many
 
countries.
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Data on the production of fuelwood and charcoal are not

reported for a number of countries but are known to be important in
 
their total use of wood. Estimates for these countries are based
 
on available survey data and 
are revised as new surveys become
 
available. The annual change in production for these countries is
 
estimated to be proportional to population change.
 

For Canada and the United States sawnwood, the conversion from
 
board feet to cubic meters requires an additional conversion factor
 
to account for reductions in volume that occur because of sawing
 
conventions.
 

For some countries, the reported volume of veneer sheets
 
includes veneer sheets produced for plywood manufacture within the
 
country. This is corrected by FAO where possible. In other cases,

the volume of production of non-compressed fiberboard is sometimes
 
not distinguished from that of compressed fiberboard. These are
 
separated by FAO where possible.
 

Statistics distinguishing between different types of pulp and
 
statistics distinguishing between different types of paper and
 
paperboard are not available for a number of countries. Reporting
 
on subcategories of chemical wood pulp and other paper and
 
paperboard is incomplete and consequently best estimates are
 
provided.
 

DATA OUTPUT FORMAT:
 

Production statistics are 
reported annually by FAO in the

Yearbook of Forest Products. FAO also offers standard tapes of all
 
production and trade time series 
(about 40,000) reported in the
 
Yearbook.
 

DATA OUTPUT FREQUENCY:
 

Annual.
 

PRINCIPAL CONTACT FOR PROGRAM STATISTICS:
 

Inquiries about the technical contents of Yearbook
the 

publication should be addressed to:
 

Statistics and Economic Analysis Staff
 
Forestry Department
 
FAO
 
Via delle Terme di Caracalla
 
00100 Rome, Italy
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CONTACT FOR PUBLIC INQUIRIES:
 

Requests for copies of the Yearbook publication should be sent
 
to the FAO sales agent in member countries, or to:
 

Distribution and Sales Section
 
FAO
 
Via delle Terme di Caracalla
 
00100 Rome, Italy
 

Information about standard tapes and order forms 
can be
 
obtained from:
 

Computer Services Center
 
FAO
 
Via delle Terme di Caracalla
 
00100 Rome, Italy
 

DATABASE(S):
 

Name of Database(s):
 

Acronym:
 

Identification Number (if applicable):
 

Contents: 
 The time series on the standard tape are given as
annual data for countries/commodities or country groups/commodity

groups for a period of years up to the latest year published in the
Yearbook of Forest Products. Each annual time series on 
standard
tape starts with the year 1961 and 
runs through the latest year

published in the Yearbook.
 

Data Caveats or Limitations:
 

Contact (If Different From Contact(s) Above):
 

Forms/Software 
In Which Data Are Available: Data can be
 
acquired on standard tape in machine-readable form.
 

Hardware and Other Software Requirements:
 

Access Restrictions and Conditions:
 

Price Information: Standard tapes US$500 each
cost 
 or the
equivalent pounds sterling or French francs. 
Prices are subject to
 
revision.
 

Language(s): English, French and Spanish.
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User Aids Available:
 

KEY PUBLICATIONS:
 

Food and Agricultural Organization of the United Nations.
 
Yearbook of Forest Products. (FAO, Rome, annual).
 

ADDITIONAL COMMENTS, DESCRIPTIONS, INFORMATION, ETC.
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AGRICULTURE AND ENVIRONMENT DATA AVAILABLE THROUGH ESDS 

FOOD AND AGRICULTURE ORGANIZATION 
Trade 
Provides commodity-based time-series on trade in agricultural products as published in Yearbook. 
Production 
Provides commodity-based time-series on production of agricultural products as published in Yearbook. 
Fertilizer 
Provides time-series data on production, consumption, and trade of fertilizers as published in Yearbook. 
Forestry 
Provides time-series data for production and trade of forest products as published in the Yearbook. 
FAOSTAT (formerly AGROSTA T) 
Contains data on production and trade for selected crops and livestock, annual and predicted population, 
land-use, food balance availability, utilization and intake. Values and quantities are available for a numbE 
of years. 

UNITED NATIONS 
Energy Statistics Database 
Contains comprehensive energy statistics on production, trade and intermediate and final consumption fc 
primary and secondary conventional, non-conventional and new and renewable sources of energy. The 
UNSTAT database comprises information for the period 1950 to 1992 inclusive. 

UNITED STATES DEPARTMENT OF AGRICULTURE 
World Agricultural Trends and Indicators (WA TI/TS-View) 
Provides aggregate economic and agricultural growth and performance indicators for the world. The 
indicators cover such topics as population, gross domestic product, consumption, factors of production, 
commodity production, and trade. 
Production, Supply, and Distribution Data base (PS&D View) 
Graphs and displays balance sheet variables for agricultural commodities. Updated quarterly and 
contains information or, more than 190 countries and regions for 1960 to the present. 

WORLD RESOURCES INSTITUTE 
World Resources 1992-93 Data Base 
Contains an expanded version of the data in Part IV (Statistical Appendix) of the World Resources 
1992-93 biennial report and covers 483 variables, most spanning twenty-year periods, and include total 
area of croplands, permanent pasture, wilderness, soil degradation, production and reserves of primary 
products, and numbers of species. 
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]hNTER-GOVERINMENTAL WORKING GROUP ON THE 
ADVANCEMENT OF ENVRONrMENT STATISTICS 

REPORT OF THE FOURTH MEETING 
(Stockholm, 6-10 February 1995) 

Agenda items 1-3: Opening and organisation of the meeting 

1. The meeting was opened by Mr. Mats Engstr6m, Deputy Under-Secretary, Ministry 
of Environment Sweden, who welcomed the participants and stressed the need for 
environmental statistics for policy formulation and decision-making. He noted that 
environmental indicators are an important part of the Ministry's work and that the linkage
 
between such indicators and environmental accounting is the subject o1f much interest and
 
debate in Sweden.
 

2. Mr. Jan Caling, Director General, Statistics Sweden, also welcomed the participants.
He informed the participants of the work of Statistics Sweden in the field of environment 
statistics which started in the 1970s with data collection from various sources, and has been 
expanding since then. He noted that the need for indicators for sustainable development has 
been clearly expressed by users and that environmental statisticians need to examine data
 
availability and quality.
 

3, Mr. Peter Bartelmus of the United Nations Statistical Division (UNSTAT) expressed 
his appreciation to Statistics Sweden for hosting the fourth meeting of the Inter-governmental
Working Group on the Advancement of Environment Statistics for the second time. He also 
thanked the governments of Germany, the Netherlands, Norway and Sweden for supporting
the participation of several developing countries and countries in transition at the meeting. 
The list of participants is attached as Annex I, 

4. The following persons were elected to serve as chairperson and vice-chairpersons of 
the meeting: chairperson, Ms. Inger Ohman of Statistics Sweden and vice-chairpersons, Mr. 
Mostafa Salem Gaafar of the Central Agency for Public Mobilisation and Statistics of Egypt
(CAPMAS) and Mr. Premsagar Rajaram Dongre of the Central Statistical Organisation of 
India, The draft agenda and work schedule (see Annexes I and III) were adopted by the 
meeting. The list of documents presented at the meeting is attached as Annex IV. 

5. The participants expressed their appreciation to Mr. Carling, Director General, 
Statistics Sweden and to Ms. Ohman, Chairperson and her colleagues from Statistics Sweden 
for their kind hospitality and generosity shown throughout the meeting, as well as for the 
extensive social programme arranged for the participants. The participants also expressed 
their appreciation to the representatives of UNSTAT for their contributions and to Mr. 
Dongre and Mr. Gaafar for their chairing of some sessions of the meeting. 
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Agenda items 4, 1 and 4,2: Environmental indicators and indicators of sustainable 
d-uelopment - general discussion 

6. Mr. Bartelmus provided an overview of international activities in the development of 
these indicators and referred to collaboration with the Division for Sustainable Development 
in the United Nations Department for Policy Coordination and Sustainable Development 
(DFCSD). An effort by UNSTAT to achieve compatibility with indicators of sustainable 
development was made by combining the Framework for the Development of Environment 
Statistics (FDES) with the clusters of Agenda 21, which resulted in a Framework for 
Indicators of Sustainable Development (FISD). He pointed out the similarity of FISD to the 
Pressure/Driving Force-State-Response framework. FISD recognizes thle need, however, to 
go beyond environmental statistics and link up with economic statistical systems, notably the 
System of National Accounts (SNA) which distinguishes clearly between stock and flow 
variables. Consistency with the DPCSD core set of indicators is achieved by using as far as 
possible the same definitions of indicators in the FISD. 

7. Mr. Lars Mortensen of DPCSD presented to the meeting the role of the Commission 
on Sustainable Development (CSD) in monitoring the implementation of Agenda 21, 
including progress achieved in developing indicators for sustainable development which will 
be discussed by the CSD at its third session in April 1995. He presented some elements that 
may be included in a work programme to be submitted to the third session of the CSD. The 
elements to be included in the work programme, reflecting the outcomes of the Workshop on 
Indicators of Sustainable Development for Decision-Making (Ghent, Belgium, 9-11 January
1995), may, inter alia, include: a set of methodology sheets describing the indicators in a 
core set of indicators for sustainable development, developed by DPCSD in cooperation with 
UNSTAT and in consultation with international organisations and governments. The 
proposed indicators are intended for use by governments for national policy-making. This 
core set, to be presented in a Driving Force-State-Response framework should be seen as a 
menu from which governments can choose indicators according to national priorities, 
problems and targets. Capacity building programmes should aim at assisting countries in 
using the indicators. Testing of the indicators in a few selected countries could be used to 
gain experience, assess the applicability and further develop the indicators. 

8. Mr. Mortensen also informed the participants of the results of the above-mentioned 
,Vorkshop on Indicators of Sustainable Development whose main focus was to identify needs 
of the user community. The main -onclusions of the meeting (Annex IV, no. 1.) were, intrr 
alia, the following: conceptual frameworks, Such as the Pressure-State-Response framework, 
were recognised to be useful to organise and guide indicator development; the economic, 
social, institutional and environmental aspects of sustanable development should be equally 
emphasised in a framework of indicators for suslainable development; the CSD should 
consider making available to governments the mcthodology for a core set of indicators in the 
form of a set of methodology sheets; more experience should be gained with the use of 
indicators included in the core set; indicators should be tested in some countries or regions 
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on a voluntary basis and, where necessary, adjusted; national statistical services and other 
appropriate institutions and UNSTAT should in routine data collection begin to include data 
series needed to calculate indicators of sustainable development and contribute to research, 
development and harmonization of appropriate indicators; and the importance of and need for 
capacity building programmes rclated to the introduction of indicators was stressed. 

9. Mr. Frode Brunvoll of Statistics Norway presented the experiences from OECD and 
Nordic countries on environmental indicators (Annex IV, nos. 2 and 3). OECD has focused 
its indicator work on the measurement of environmental performance, integration of 
environmental concerns into sectoral policies, and integration of environmental concerns into 
economic policies mainly through environmental accounting. He described the Pressure­
State-Response framework used by OECD in the development and compilation of 
environmental indicators, The pilot-report on Nordic Environmental Indicators which is 
largely based on the OECD framework was also presented to the meeting. The indicators 
are in many cases similar to those of the OECD but have sometimes been changed due to 
lack of data or where more suitable indicators for Nordic conditions or problems were found. 

10. Ms. Reena Shah of UNSTAT presented a paper on "Environmental indicators ­
methodological development and compilation" prepared in collaboration wih Statistics
 
Sweden (Annex IV, no. 4). She pointed out that a conceptual framework was necessary to 
collect, compile and organise information. To date, many countries embarking on an 
environment statistics programme have used the FDES as a starting point for determining the 
scope and coverage of their programmes. Experience has shown that for countries more 
advanced in this field, more complex frameworks have been applied. She described briefly 
the differences and similarities between the Pressure/Driving Force-State-Response 
framework and the FDES or FISD and referred in this context to the DPCSD core set of 
indicators for sustainable development. She explained that UNSTAT is foctsing its work on 
a sub-set of environmental and related socio-economic indicators of the S"'D core set as 
described in Tables 1 and 2 in the paper (Annex IV, no. 4). A recent ESCAP Seminar on 
Environment Statistics (Jakarta, 23-27 January 1995), in which UNSTAT participated, 
stressed that such lists be kept to a minimum number of indicators. 

11. The Group considered that the development of environmental and sustainable 
development indicators is an ongoing and iterative process, Further work is required at the 
conceptual level with regard to the underlying conceptual framework and the selection and 
definition of indicators. This work should proceed in parallel to the collection and 
application of selected indicators based on development work to date. Experience gained and 
lessons learnt from the compilation and use of these indicators should be used as input to 
further develop sustainable development indicators. Ongoing development will require input 
from, and cooperation of, both data users and producers. Data users while able to articulate 
their needs in general terms are often unable in the first instance to articulate the detail 
required for the selection and rigorous definition of measurable data items. Data producers 
have a role in interpreting the general requirements of users and suggesting those data items, 
obtaining feedback on their use and usefulness, and consequently refining them. 

-3­
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Agenda items 4.3-4.5: Environmental indicator.5 and indicators for sustainable development -
proposed lists for methodological develoDment and compilation 

12. The proposed lists were discussed in three groups covering the following areas: (a) air 
and water; (b) land/soil and natural reso,urces; and (c) waste, human settlements and natural 
disasters. The groups were asked to focus on indicators that were currently available or that 
might become available in a few years and also to discuss those indicators that should be 
developed and compiled in the longer term (Tables 2 and 1, Annex IV, no. 4). The 
economic and social /demographic issues as reflected in the tables were not discussed by ,. 
Working Group. For each indicator, the group was asked to report according to the 
following checklist: 

Is the proposed indicator available? In some countries? In most countries?
 
Regularly?
 
Can the indicator be made available in a few years?
 
Is the quality good enough'?
 
What is the need for methodological development?

Is the indicator adequately documented? (data sources, estimation, aggregation
 
procedure).
 

The groups were also free to delete indicators, to propose changes and to add indicators to 
the list, 

13. The groups found it difficult to discuss the indicators without complete understanding
of the reasons behind their selection. It was decided, therefore, that in the methodological 
development of indicators, more information should be provided about the choice of indicator 
and their potential use in decision making. The importance of georeferencing data and 
GIS/remote sensing was stressed. The comments made on specific indicators are reflected in 
the annotations to the revised Table 2 which is included as Annex V in this report. In 
general the Working Group (plenary) recommended that a first international survey of readily 
available environmental indicators should be carried out by UNSTAT focusing on the "short 
list" of (bolded) indicators in Annex V. The full list of Annex V would be the basis for 
further methodological work and review by the Working Group. 

Agenda item 4,.6: Habitat11 indicators 

14. Mr. Leif Colen of the National Board of Housing, Building and Planning of Sweden 
gave a presentation, of the status of work undertaken by UNCHS on urban indicators, in 
preparation for the Habitat 11 conference to be held in Istanbul from 3 to 14 June 1996 
(Annex IV, no. 5). It was pointed out in the discussiol that the connections between urban 
environmental indicators, typically produced and used by municipal administrations, and 
environmental statistics, produced by national statistical services, need further examination. 
As a minimum, comparisons of concepts and methods developed by UNCHS with those of 
the environmental aspects of human settlemcnts statistics could be carried out. 

-4 ­
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Agenda item 5: Linking environmental indicators and accounting 

15. Mr. Bartelmus presented the relationships between statistics, indicators for sustainable 
development and environmcntal accounting in two parts: the first part dealt with the use of 
existing statistical systems in assessing sustainable development (Annex IV, no. 6); and the 
second part described data requirements for integrated environmental-economic accounting 
(Annex IV,no. 7). Integrated policies on environment and development require integrated 
information. Integrative data systems such as the System of integrated Environmental and 
Economic Accounting (SEEA) with its focus on economy-environment relationships, Social 
Accounting Matrices (SAMI) linking social and demographic statistics with economic 
accounting, avd the frameworks for environment statistics (FDES) and indicators of 
sustainable development (FISD) were shown to serve purposes of data linkage and 
integration. The second part of the presentation provided an overview of the objectives and 
structure of the SEEA. It also illustrated how physical data were compiled in country 
projects by means of "working tables" that permit the direct incorporation of these data in 
the appropriate sections of the SEEA, Additional tables showed the data required for market 
valuation according to the net-price and user-cost methods, and for maintenance costing. 

16. Ms. Eva -ellsten from Statistics Sweden and Ms. Sofia Ahlroth of the National 
Institute of Economic Research presented the approach and first results or environmental 
accounting in SweJen (Annex IV, no. 8). Their work focused on the physical neasurement 
and monetary valuation of environmental degradation. 

17, In the discussion, methodological questions on valuation, double-counting and the 
concept of capital were raised. A more programmatic question is if there is a need for 
developing the statistical data base first before entering into environmental accounting. The 
Secretariat suggested that the urgent need for assessing the costs and benefits of both the 
environment and the economy might call for rapid implementation of environmental 
accounting, even if some data would have to be roughly estimated. Also, environmental 
statistics and indicators typically encompass a much broader scope and coverage of data than 
the basic natural resource and emission statistics needed for environmental accounts. 
Depending on national policy priorities and statistical capabilities a phased approach of 
implementation might be warranted. 

Agenda item 6. 1: Country presentations 

18. The representative of the United Republic of Tanzania, Mr. Mathew Chimtembo, 
informed the participants that the development of environment statistics was initiated by the 
Bureau of Statistics after tho second meeting of the Working Group in Arusha in 1992 
(Annex IV, no. 9). Statistics Sweden provided a consultant to the Bureau who assisted in the 
establishment of an environment statistics programme. A first compendium was published in 
1994, There are plans now for issuing a biennial publication. Some of the data gaps in the 
compendium nccd still to be filled, and there are areas where data estimates need to be 
further refined. 
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19. The representative of Estonia, Mr. Jri Merendi, prcsented his country's experience
with environment statistics. He noted that Estonia had used (heFDES to organise their 
environment statistics. Data collection is divided up mostly between the State Statistical 
Office and the Ministry of the Environment. Data are published in special brochures on 
issues such as forestry or pesticides. One of the problems in environment statistics is the 
data quality. 

20. The representative of C6te d'Ivoire, Ms,Fanta Kaba, presented the activities in the 
development of an environment statistics programme which has used the FDES as the 
underlying framework (Annex IV,no. 10), Work in Cte d'Ivoire commenced as a pilot
project in 1994 with the assistance of a short-term advisory mission by UINSTAT to the 
Institut National de ]a Statistique (INS), The objectives of the pilot project were to develop a 
proposal for a long-term pro.ect to establish an environment statistics programme, prepare a 
report on the state of environment statistics, and publish a first yearbook on the available 
environment statistics in C6te d'lvoire in 1995. The meeting welcomed the work currently
being cariied out in COte d'1voire and encouraged the establishment of such programmes in 
other countries. 

21. The representative of Australia, Ms. Jeannette Heycox, briefly described tle current 
activities and future intention of the Australian environment statistics programme. The
 
presentation also focused on 
the framework used in the second edition of the environment 
statistics compendium of the Australian Bureau of Statistics (ABS) (Annex IV, nos. 11 and 
12). Inthe first edition of the compendium, the ABS had used the FDES for organising their 
information. Feedback from the users of tis compendium indicated that it was not balanced 
and focused too much on the environment and less on interlinkages between the environment, 
economy and population. The ABS therefore decided to apply the Population-Environment 
Process (PEP) framework A.h*ih focuses on the flows between the economy, environment 
and population. The possibility of basing a framework for sustainability on Paul Ehrlich's 
I=PAT relationship, cross-tabulated with driving forces, current status and feedback, and 
control measures was raised. 

22. The representative of Egypt, Mr. Gaafar, informed the meeting of the work done in 
his country in the field of environment statistics (Annex IV, no. 13). It was noted that 
CAPMAS is the responsible agency for collecting and publishing data for all activities. Its 
responsibility in the environmental sector is to collect the diverse data and information from 
other agencies and public bulletins which present numerical information, and also to design 
or participate in designing forms to collect environmental data in Egypt. To date,
environmental statistics have been compiled in different areas but were not published in a 
separate environment statistics compendium. One of the problems in this field of statistics 
has been the lack of regular data collection. Training programmes and/or workshops should, 
in his view, be organised at international and regional levels. 

-6­
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Agenda item 6,2: Previous experiences with pairing of COUtrie. 

23. The Secretariat presented the state of affairs of the pairing approach between
developed and developing countries, It was generally felt that this approach had limited 
success because of lack of resources required for comparing the methodological work and fo
the publication in the statistical series of UNSTAT. It was pointed out by Statistics Sweden 
that some progress had been made through the pairing approach which stimulated national 
work in environment statistics. Mr. Pendrik Jan Dijkerman presented a paper prepared by
himself and Mr. Leon Tromp, both of Suitistics Netherlands, on the work of the Working
Group, the limited success of the pairing approach, and on the environment statistics project
being carried out by ESCAP with the assistance of the Government of the Netherlands 
(Annex IV, no. 14). A similar project on environment statisfics, also funded by the
 
Government of the Netherlands, has been initiated for the ECA region. The Group

welcomed in this context, the preparation of practical manuals for the implenientation of
 
national environment statistics programmes. 

Aenda item 6.3: Supor[ to developina and transition countries 

24. Mr. Thomas Polfeldt of Statistics Sweden informed the meeting about the planned

training course in environment statistics expected to take place later this year in the United

Republic of Tanzania for selected African countries (Annex IV, no. 15). He pointed out thal 
in this course every attempt would be made to utilize existing international and regional
methodological work. If the course is successful it is planned to repeat it again in another

African country and possibly in other regions of the world. The Group welcomed this
 
initiative and urged donor countries and organizations to support it.
 

25. The meeting was also informed about international and bilateral technical assistance
 
available in the field of environment statistics. The Group recommended that UNSTAT
 
serve as a clearing house for requests for technical cooperation from developing countries
 
and countries in transition.
 

Agenda item 7:Other issues 

26. The Secretariat informed the meeting about the status of work on the draft "Glossary

of Terms on Environment Statistics" (Annex IV, no. 16), The draft was preparci by a

consultant to UNSTAT, Mr. P. Sangal, former director of the Central Statistical 
Organization of India. The meeting welcomed the draft and stressed its usefulness in
 
practical work on environmental statistics and accounting. Several general observations were
 
made regarding the overall structure and balance of the glossary. It was suggested that the 
possibility of organizing the terms by subject area as well as alphabetical order should be 
explored. Participants agreed to send written comments to UNSTAT by the end of March
1995. After incorporation of these comments, the final draft will be circulated for review by
the participants. 
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27. With regard to the network of environmental statisticians, the Group felt that it would 
be useful to have an irregular newsletter prepared by UNSTAT or any other suitable 
institution. UNSTAT noted this request but informed the meeting that at the current time 
this would not be possible due to lack of resources. UNSTAT agreed to prepare a list of 
environmental statisticians in order to facilitate informal exchange of information through 
Internet and other electronic means. Possibilities of presenting work oln environmental 
statistics to the general public by means of ihe file transfer procedure (FTP) will also be 
explored.
 

28. Mr. Bo Justusson of Statistics Sweden presented to the meeting different examples of 
Geographic Information Systems (GIS) applications in Sweden, notably the determination and 
use of real estate coordinates. 

Agenda item 8: Recommendations for future work 

29. The Working Group recommends that the following activities be carried out by the 
Sccretariat, in collaboration with other international organisations: 

(a) International survey of environmental indicators: 

- the Working Group recommends to the Statistical Commission of the United Nations 
to approve a first international suney of environmental indicators based on the "short list" 
(in bold) of indicators specified by the Working Group in Annex V 

subject to the approval by the Statistical Commission, UNSTAT, in collaboration with 
other international organisations, should prepare a draft questionnaire with clear 
specifications (definitions and classifications) of the indicators for further comments by mail 
from the Working Group 

- UNSTAT should prepare a report on the experience gained in carrying out the survey,
including an evaluation of its results, for presentation at the next session of the Working 
Group 

(b)Methodological work on environmental indicators: 

future methodological work should be based on the full ("long") list of indicators 
specified by the Working Group in Annex V, taking into account the nceds for indicators 
specified by user groups 

- this work should be reviewed by the Group at different stages of completion by means 
of direct comments of the participants and/or meetings of the Group as appropriate 
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(c) Technical cooperation and substantive support for developing countries and countries in 
transition: 

the Group recommends that UNSTAT adopt a clearing house function for matching
demands for technical cooperation with possibilities of support by national and multi-latera 
donors 

- the Group welcomes, in this context, the preparation by UNSTAT and the regional
commissions of practical manuals for implementing programmcs of environmental statistics 
and integrated environmental-economic accounting and recommends that future support of 
country activities by international organisations and donor countries be fully coordinated 

(d) Other work: 

recognising the current resource constraints of UNSTAT, the Group requests the 
Secretariat to establish, as a first step towards building up a network of environmental 
statisticians, a list of persons responsible for environment statistics in countries and 
international organisations, and if possible, a list of their activities 

the Group welcomes work done on a glossary of environment statistics, emphasises
the significance of the glossary for standardising practical statistical work, and expresses its 
readiness to assist UNSTAT in its completion. 

Agenda item 9: Date, venue an agenda ofthe next meeling 

30. The Group agreed on the draft agenda for its next meeting (Annex VI) and requested 
UNSTAT to exp!ore possibilities of obtaining financial support from governments and 
inteniational organisations. The representatives of Colombia and Egypt expressed their 
willingness to host future meetings of the Working Group. 
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Annex I 

LIST OF PARTICIPANTS 

FOURTH MEETING OF THE INTER-GOVERNMENTAL WORKING GROUP
 
ON THE ADVANCEMENT OF ENVIRONMENT STATISTICS
 

(Stockholm, Sweden 6-10 February 1995)
 

AUSTRALIA 	 Ms Jealnette Heycox 
Statistician 
Australian Bureau of Statistics 
P,O Box 10 Bekornen 
ALT 2616 
Australia 
Tel: +61 6 252 7889 
Fax: +61 6 253 1896 
Email: Jeannette. Heycox@abs.telerno.au 

BULGARIA 	 Mr Stefan Vcnctz Tzonev
 
Head of Environment Statistics Division
 
National Statistical 	Institute of Bulgaria 
2, P. Volov Str.
 
1504 Sofia
 
Bulgaria 

Tel: +352 2 46 51 47
 
Fax: +352 2 46 31 68
 

COLOMBIA 	 Mrs Maria Luisa Chiappe de Villa 
Directora 
Departamento Adninislrativo Nacional de Estadistica DANE 
Avenida El Dorado CAN 
Santaf6 de BogotA 
Colombia 
Tel: +571 2222363/2220426/2225657/2225658 
Fax: +571 2225657 
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COLOMIBIA 


COTE 
D'IVO1RE 

DENMARK 

DENMARK 

Ms Lucia Fernandez
 
Economist
 
Colombian Embassy
 
Ostermalnsgatan 46
 
S-114 26 Stockholm
 
Sweden
 
Tel: +46 8 218489
 
Fax: +46 8 218490 

Ms Fanta Kaba 
Charge on Agricultural and Environmental Statistics 
National Statistical Institute 
BP V 55 Abidjan 
C6te d'Ivoire (West Africa) 
Tel: + 225 210538/214892 
Fax: + 225 214401 

Mr Johnny M, Andersen
 
Statistician
 
Danmarks Statistik
 
Environment Division
 
Sejrugade 11
 
DK-2100 Kobenhavn 0 
Denmark 
Tel: +45 39 17 3312 
Fax: +45 31 18 4801 

Ms Mette Larsen 
Statisticlan 
Danmarks Statistik 
Environment Division 
Sejrogade 11 
DK-2100 Kobenhavn 0 
Den mnak 
Tel: +45 39 17 3183 
Fax: +45 31 18 4801 
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EGYPT Mr Mostafa Salem Gaafar 
Head of Statistical Section 
C. A.P, M.A.S 
Cairo 
Egypt 
Tel: +20 2 4021799 
Fax: +20 2 4024099 

ESTONIA Mr Jri Merendi 
Head of Division 
State Statistical Office 
Endla 15 
EE 0100 Tallin 
Estonia 
Tel: +372 2 452949 
Fax: +372 2 ;53923 

FINLAND Ms Marianne Kaplas 
Statistician 
Statistics Finland 
FIN-00022 Statistics Finland 
Finland 
Tel: +358 0 173 43421 
Fax: + 358 0 173 43 264 
Email: Marianne.Kaplas@stat.fi 

GERMANY Mr Dieter Sch.fer 
Statistician 
Federal Statistical Office 
Guslav-Stresemnan Ring 11 
65180 Wiesbaden 
Germany 
Tel: +49 611 752728 
Fax: +49 611 724 000 
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IN?.0IA 	 Mr Premsagar Rajaram Dongre
 
Director
 
Central Statistical Organization
 
Sardar Patel Ehavan
 
Sansad Marg
 
New Delhi 110001 
India 
Tel: +91 11 310884 
Fax: +91 11 312384 

ITALY 	 Mr Cesare Costantino 
Senior Researcher 
ISTAT, Italian National Statistical Institute 
Via A. Rava 150 
00142 Rorna 
Italy 
Tel: +39 65410709
 
Fax: +39 65943257
 

LATVIA 	 Mr Peteris Vegis 
Head of Section 
Central Statistical Bureau of Latvia 
1, Lacplesa Street 
LV-1301 Riga 
Latvia 
Tel: 371 2 33 3386 
Fax: 371 78 30137 

LITHUANIA 	 Ms Danguela Krepotull.ene
 
Econornist-Mathematician
 
Lithuanian Department of Statistics
 
29 Gedimino Av.
 
2746 Vilnius
 
Lithuania
 
Tel: +370 2 618640
 
Fax: +370 222 35 45
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NAMIBIA Ms Maureen Matornola 
Statistician 
Central Statistics Office 
Private Bag 1335G Windhoek 
Namibia 
Tel: +264 61 239360 
Fax: +264 61 239376 

NETHERLANDS Mr Hendrik Jan Dijkerman 
Deputy Head 
Department of Environment 
Statistics Netherlands 
Postboks 959 
2270 AZ Voorburg 
Netherlands 
Tel: +31 70 337 4878 
Fax: +31 70 387 7429 

NORWAY Mr Frode Brunvoll 
Adviser 
Statistics Norway 
P.O. Box 8131 Dep. 
N-0033 Oslo 
Norway
Tel; + 47 22 864935 
Fax: +47 22 864998 

PEOPLES Mr Li Suoqiang 
REPUBLIC OF Statistician 
CHINA Division of Social Development Dept. of Social Science and 

Technology Statistics 
State Statistical Bureau 
38 Yuetan Nanjie 
100826 Beijing 
China 
Tel: +86 3266600-2813 
Fax: +86 3266600-2812 
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POLAND Mr Marian Grzesiak 
Statistics of Environment 
Central Statistical Office 
Al. Niepodlegkosci 208 
00-925 Warsaw 
Poland 
Tel: +48 22 257678 
Fax: +48 22 251525 

REPUBLIC OF Ms Lyubov Losovskaya 
BELARUS Economist 

Ministry of Statistics and Analysis 
Partizansky Prospect 12 
Minsk 
Belarus 
Tel: +017 2 494283 
Fax: +017 2 492204 

REPUBLIC OF Ms Zinaida Belkovskaya 
BELARUS Economist 

Ministry of Statistics and Analysis 
Partizansky Prospect 12 
Minsk 
Belarus 
Tel: --017 2 491354 
Fax: +017 2 492204 

RUSSIA Ms Ludinila Vinokurova 
Economist 
Russian Federation State Committee on Statistics 
39 Miasnitskaya str, 
Moscow 103 450 
Russian Federation 
Tel: +7 207 3125 
Fax: +7 207 4640 
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SLOVAKIA 


TANZANIA 

UKRAINE 

VIETNAM 

Mr Alexander PfMhgler 
Director of Department 
Statistical Office of Slovak Republic 
842 21 Bratislava 
Slovakia 
Tel: +42 7 3709 225 
Fax: +42 7 3709 203 

Mr Nfathew Chiniterbo 
Statistician 
Bureau of Statistics 
P.O. Box 796 
Dar-Es-Salaam 
Tanzania 
Tel: +255 22722 
Fax: +255 5144 023 

Ms Irima V. Chariazkaya 
Deputy Minister 
Ministry of Statistics of the Ukraine 
SIota Rustaveli Street 3 
Kiev 23 
Ukraine 
Tel: +44 2263037/-2262021/-2273111 
Fax: +44 2255056/-2770783 

Mr Khanh Vu Duc 
Statistician - Department for Socio-Environmental Statistics 
General Statistical Office of Vietnam (GSO) 
No 2 Hoang Van Thu str. 
Hanoi 
Vietnam 
Tel: +84 4 263455 
Fax: +84 4 264345 
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SWEDEN Ms Sofia Ahlrot 
National Institute of Economic Research 
Box 3116 
S-103 62 Stockholm 
Sweden 
Tel: +46 8 453 5900 
Fax: +46 8 453 5980 

SWEDEN Mr Jan Carling 
Director-General 
Statistics Sweden 
S-115 81 Stocklholnm 
Sweden 
Tel: +46 8 783 4100 
Fax: +46 8 783 4199 

SWEDEN Mr Leif Coll6en 
National Board of Housing, Building and Planning 
Box 534 
S-371 23 Karlskrona 
Sweden 
Tel: +46 45553000 
Fax: +46 45553100 

SWEDEN Mr Mats Engstr6m 
Deputy Under-Secretary 
Ministry of Environment 
S-103 33 Stockholm 
Sweden 
Tel: +46 8 7631000 
Fax: +46 8 241629 

- 17­

2:t
 .-,i)(. 



"_.I 1Y :Abl- LNI LK L..\III .\AI IU,\Z - NuO O(- *0U , 4. 

SWEDEN Ms Ingegerd Fingstr6rn 
Biologist 
Museum of Natural History 
Box 50007 
S-104 05 Stockholm 
Sweden 
Tel: +46 8 666 4012 
Fax: +46 8 666 4085 

SWEDEN Ms Eva Hellsten 
Senior Statistician 
Statistics Sweden 
S-115 81 Stockholm 
Sweden 
Tel: +46 8 783 4458 
Fax: +46 8 783 4763 

SWEDEN Ms Catarina Johansson 
Senior Statistician 
Statistics Sweden 
S-115 81 Stockholm 
Sweden 
Tel: +46 8 783 5025 
Fax: +46 8 783 4763 

SWEDEN Mr Ulf Jorner 
Head of Environment and Agriculture 
Statistics Sweden 
S-115 81 Stockholm 
Sweden 
Tel: +46 19 176655 
Fax: +46 19 177058 

SWEDEN Mr Bo Justusson 
Seniur Statistician 
Statistics Sweden 
S-115 81 Stockholm 
Sweden 
Tel: +46 8 783 4720 
Fax: +46 8 783 4348 
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SWEDEN 


SWEDEN 


SWEDEN 


SWEDEN 


SWEDEN 

Mr Jon Kahn 
Assistant Under-Secretary
 
Ministry of Environment
 
S-103 33 Stockholm
 
Sweden 

Tel: +46 8 7631000
 
Fax: +46 8 241629
 

Mr Lars Karlberg
 
Swedish preparatory group for Habitat II
 
Ministry of Industry and Commerce
 
S-103 33 Stockholm
 
Sweden
 
Tel: +46 8 763 1000
 
Fax: +46 8 216329
 
Email: LarsG.P._KarlbergOETT.se
 

Ms Tiina Mark-Berglund 
Senior Statistician 
Statistics Sweden 
S-115 81 Stockholm 
Sweden 
Tel: +46 8 783 4723 
Fax: +46 8 783 4763 

Mr Leif Norman 
Senior Statistician 
Statistics Sweden 
S-115 81 Stockholm 
Sweden 
Tel: +46 8 783 4731 
Fax: +46 8 783 4348 

Ms Manuela Notter 
National Environ mental Protection Agency 
S-171 85 Solna 
Sweden 
Tel,. !' 8 799 10 61
 
Fax: +46 898 99 02
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SWEDEN Ms Ingei Ohm.n 
Head of Environment Statistics 
Statistics Sweden 
S-115 81 Stockholm 
Sweden 
Tel: +46 8 783 4721 
Fax: +46 8 783 4763 

SWEDEN Ms Marcela Petkov 
Ministry of the Environment 
S-103 33 Stockliolm 
Sweden 
Tel: +46 8 763 10 00 
Fax: +46 8 24 16 29 

SWEDEN Mr Thomas Polfeldt 
Senior Statistician 
Statistics Sweden 
S-115 81 Stockholm 
Sweden 
Tel: +46 8 7834760 
Fax: +46 8 783 4763 

SWEDEN Mr Bernt Rbndell 
National Environmental Protection Agency 
S-181 75 Solna 
Sweden 
Tel: +46 8 7991297 
Fax: +46 8 989902 

- 20 ­



7 SENI BY:CABLE C-NTE:FR 3 -28.-.95 :1P. ; LNITEI) NATIONS- 1 7703 87. 43fl4: 

UNITED NATIONS SPECIALIZED AGENCIES 

FOOD AND AGRICULTURE ORGANIZATION (FAO) 

Mr Edward Gillin 
Statistician 
FAO 
C4-78 Statistics Division 
Via Delle Terme Di Caracalla 
Rome 0010 
Italy 
Tel: +39 6 522 52923 
Fax: +39 6 578 2610 
Email: Edward.Gil1in@FAO.ORG 

INTER-GO VERNMENTA L ORGANIZATIONS 

COMMISSION OF THE EUROPEAN COMMINITIES (EUROSTAT) 

Mr David Heath 
Director of Directorate F 
Eurostat Luxembourg 
Jean Monnet Building 
rue Alcide de Gasperi 
L-2920 Luxembourg 
Tel: +352 4301 37276
 
Fax: +352 4301 37316
 
Email: David.Heatheurostat.cec.be 
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MEMBERS OF THE SECRETARIAT 

UNITED NATIONS STATISTICAL DIVISION: 

Mr Peter BartelIMus 
Chief, Environment and Energy Statistics Branch 
United Nations Statistical Division 
UNSTAT, DC2-1652 
2, UN Plaza 
New York, N.Y. 10017 
USA 
Tel: +212 963 4581 
Fax: +212 963 9851 
Email: Bartelmus@un.org 

Ms Reena Shah
 
Associate Statistician
 
United Nations Statistical Division 
UNSTAT, DC2-1656 
2, UN Plaza 
New York, N.Y. 10017 
USA 
Tel: +212 963 4586 
Fax: +212 963 9851 
Email: shahr@un.org 

UNITED NATIONS DEPARTMENT FOR POLICY COORDINATION AND 
SUSTAINABLE DEVELOPMENT: 

Mr Lars Mortensen
 
Associate Expert

United Nations, Division for Sustainable Development 
Department for Policy Coordination and Sustainable Development 
I United Nations Plaza 
Room DC 1-1042
 
New York, N.Y. 10017
 
USA
 
Tel: +212 963 8805
 
Fax: +212 963 1267
 

- 22 ­

5&7, 

mailto:shahr@un.org
mailto:Bartelmus@un.org


Annex II 

AGENDA 

1. Opening session 

2. Appointment of officers 

3. Adoption of agenda 

4. Environmental indicators and indicators of sustainable development 

5. Linking environmental indicators and accounting 

6. Concepts and methods of selected areas of environment statistics 

7. Other issues 

(i) glossary of terms of environmental statistics and accounting 

(ii) network of environmental statisticians 

(iii) others 

8. Recommendations for future work 

9. Date and venue of the next meeting 
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Annex III 

WORK SCHEDULE 

Monday, 6 February 1995 

11.00-11.45 1. 	 Opening session 
Mats Engstr6m, Deputy Under-Secretary, 
Ministry of Environment Sweden 
Jan Carling, Director General, Statistics Sweden 

2. 	 Appointment of officers 

3. 	 Adoption of the agenda 

4. 	 Environmental indicators and indicators of sustainable 
development 

4,1 	 Introductions 

11.45-12.15 - General overview, Mr. P. Bartelmus 
- Report from Ghent meeting, Mr, L, Mortensen 

12.15-12.45 - Report on experiences from OECD work and on 
Nordic work on 

indicators, Mr. F. Brunvoll 
14.30-15.15 - Report on UNSTAT work, Ms. R. Shall 

15.15-16.00 4,2 	 General discussion onl indicators for sustdnable 
development 

16,00-17.30 	 Presentation of country experiences 
(Part of Item 6 of lie agenda) 
- Tanzania, Mr. M. Chimtembn, Ms. C. Johansson 
- Estonia, Mr. J. Merendi 
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Tuesday, 7 February 1995 

09.30-09.45 4.3 	 Summing up of general discussions and starling up 
group discussions 

09.45-13.00 4.4 	 Group discussions on indicator development for 
practical use in data collection 

Group 1: Air and water (Room 5)
 
Group 2: Land/soil and other natural resources (Room A513)
 
Group 3: Wastes, Human settlements, natural disasters
 

(Room BI 502) 

15.00-16.30 4.5 	 Report from Group discussions and joint discussion 

16,30-18.00 	 Presentation of country experiences (Part of Item 6 on 
the agerda) 
Expected presentation: C6te d'Ivoire, Ms. F. Kaba 

Australia, Ms. J. Heycox 
Egypt, Mr. M. Gaafar 

Wednesday, 8 February 1995 

09.30-14.00 	 Excursion 

14.00-15.30 4.6 	 Discussions on "Habitat II - Indicators" (or "urban 
environmental 
indicators") 
Introduction: Mr. L. Coll6en 

15.30-18.00 5. 	 Linking environmental indicators and accounting 
(i) Data systems for sustainable 	development, 
(ii) Statistical requirements for integrated 

environmental and economic accounting 
Introduction: Mr. iP.Bartelmus 
Presentation of country experience: Sweden 
Introduction: Ms. E. Hellsten and Ms. S. Ahlrot 
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Thursday, 9 February 1995 

09.30-11.00 6. 

6.1 

6.2 


6.3 

11,00-13.30 7, 

7.1 


7.2 

Afternoon 

Friday, 10 February 1995 

09,30-10.30 8. 

8.1 


10.30-11.30 


11.30-t3,00 8.2 


9. 
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Concepts and methods of selected areas of 
environment statistics 

Summing up of presentations 

Discussions on previous experiences with pairing 
of countries 

Discussions on ways of supporting developing 
and transition countries in the development of 
environment statistics 
Introduction: Mr. P. Bartelnus, Mr. H,J. 
Dijkerman, Mr,T, Polfeldt 

Other issues 

Glossary of terms of environmental statistics aid 
accounting 
Introduction: Ms,R, Shah 

Network of environmental statisticians 

Free
 

Recommendations for future work 

Discussions 

Presentation of Swedish experiences in using 
GIS
 
Mr. B. Justusson 

Adoption of the report of the meeting 

Date and venue of the next meeting 
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Annex IV
 

LIST OF DO CUMENTS PRESENTED
 

Agenda item 4, Environmental indicators and indicators Qf sustainable development 

1. 	 Work-shop on Indicators of Sustainable Development for Decision-Making - main
 
findings (L. Mortensen)
 

2. 	 Environmental indicators: OECD Core Set (rntroduction only) (F. Brunvoll) 

3. 	 Nordic experiences in environmental indicators (F. Brunvoll) 

4. 	 Environmental indicators - methodological development and compilation (UNSTAT in 
collaboration with Statistics Sweden) 

5. 	 Guidelines for national preparations - Habitat II: The United Nations Conference on 
Human Settlements (Istanbul, 3-14 June 1996) (L. Colleen) 

Agenda item 5. Linking environmental indicators and accounting 

6. 	 Data systems for sustainable development - diversities, links and coinmonalities 
(UNSTAT) 

7. 	 Integrated environmental and cconomic accounting - data requirements (UNSTAT) 

8. 	 Swedish economic and environmental accounts (E. Hellsten and S. Ahlrot) 

Agenda item 6. Concepts antdt, areas-of envirfnLf3nt.s. .tis.ti.cs. including 

country presentations 

9. 	 Work on environment statistics in Tanzania: a synopsis (M. Chimtembo) 

10. 	 Report on activities in environment statistics of the Institut National de la Statistique 
of CMte d'Ivoire (F. Kaba) 

11. 	 The selection of a framework for the 1995 environment statistics compendium of the 
Australian Bureau of Statistics (J. 1-leycox) 
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12. 	 Environmental and natural resource statistics in the Australian Bureau of Statistics (J. 
Heycox) 

13. 	 Statistics related to environment in the Central Agency for Public Mobilisation and 
Statistics of Egypt (M.Gaafar) 

14. 	 Contribution by the Netherlands (J,Dijkerman and L. Tromp) 

15. Preparations for a course on environment statistics by Statistics Sweden (T. Polfeldt) 

Agenda item 7. Other issues, including the glossary and the network 

16. 	 Draft glossary of terms of environmental statistics and accounting (UNSTAT) 
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Annex V
 

List of envirozmnetal and related sociu-economic indicators
 

FDES Information categories
 

Agenda 21 
;Ssues 

(clusters) 

ECONOMIC 

ISSUES 


SOCIAL/DEMO-
GRAI"IIC 
ISSUES 

AIR/CLIMATE 

A.Socioeconomic 
uctivities, 
events 


(pressure/driving 
force) 

Real GDP per

capita growth 

rate 


Production and 

consumption 

patterns 


In'estment ,Ire 
in GDP 

Population 

growth rate 


Population density 

Urban/rural 

migration 

rate 


Calorie supply 

per capita 


Emissions of CO,, 
SO: and NO, 

Conswnption of 
ozone depleting 
substances 

B.Impacts and 
eOfecL 

(part of state) 

EDP/EVA per
cpita 

Capirtl 
accurt.ilation 
(environmentally 
-djusted) 

,of urban 

population 

exposed to 

concentrations 

of SO2, 
particulates, 
ozone, CO and 
Pb
 

Infant mortality 
rate 

Incidence of 
environmentally 
related 
diseases
 

Ambient 
concentrations 
of CO, SO,, NO, 
O and TSP ;n 
urban area 

Air quality index 

C. Responses to 
inpacL 

(response) 

Environmental 
protection 
expenditure as 
%of GDP 

Environmental 
taxes and 
subsidies as FS 
of government 
revenue 

Expenditure on 
ai. pollution 
abatement 

Reduction in 
consumption of 
substances and 
emissions 

D. Inv'entories, 
stocks,
background 
conditions 
(part of state) 

Produced capital
stock 

Population
 
living in
 
absolute
 
poverty
 

Adult literacy
 
rate
 

Combined primary 
and secondary 
school 
enrollment ratio 

Life expectancy 
at birth 

Females per 100 
males in 
secondary 
.school 

Weather and 
climate 
conditions 
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LAND/SOIL Land ue change Are.i affected by 
soil erosion 

Livestock per knb 
of arid -and 
semi-arid lands 

Lsd affected by
des.-rtification 

U-Se of 
Area affevted by 
salinization and 

fertilizers watcr logging 

Use of 
agricultural 
pesticides 

WATER 
Fresh water Industrial, Concentration of 
resources agriculrl and le-id, cadiniun, 

nunicipxl mercury and 
discharges diregctly pesticides in 
into freshwater 'reshwater 
bodies hndies 

Annuid Concentration of 
withdra.vals of fecal coliformi in 
ground ind
surface water 

freSh water
hodies 

Domestic Acidification of 

corhlIlptiUln of f'esh water hodies 
water per capita 

Industrial, BOD and COD infresh wuter 

agricultural water 
use per GDP 

bodies 

Water quality 

index by fresh 
water hodie 

Marine water Industrial, Deviation in stock 
resources agricultund and fron1 maximum 

municipal
discharges directly 

sustainable yield
of marine species 

into marine water 
bodies LuAading of N and 

P in coL.'tal 
Discharges of 
oil into coastal 

waes 

waters 

Protected are, Arable land per 
as % ofrotal capita 
land area 

Waste water 
treatment, totil 
and by type of 
treatment (% of 
population 
served) 

Groundwater 
resen're 

Access to Qfe 
drinking water (%
of population
served) 
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OTrHER 
NATURAL 
RESOURCES 

Bio]ogical Annual 

resources roundwood
 

production 


Fuelwood 
consumption 
per capita 

Catches of marine 
specis 

Mineral (incl, Annual energy 

energy) resources constunption 


per capita 


Extraction of' 
other mineral 
resources 

WASTE 	 Municipal wist e 
dispo&u! 

Generalion of 
hazardou' waste 

InporL and 
exports of 
hazardous wastes 

HUMAN Rate of growth of 
SETTLEMENTS urban population 

% of population 
in urban are-is 

Motor vehicles in 
use per 1000 
habitants 

NATURAL Frequency of 
DISASTERS natural disasters 

DctfrL-statinn rate 

Threatened, 
extinct speciLs 

Depletion of 
mncral resourcs 
(o CL'proven 
reserves) 

Lifetime of proven 
reSer'es 

Area of land 
cclituminated by 
toic waste 

Area and 
population in 
marginal
settlements 

Shelter index 

% of population 
wilh sanrary 
services 

Cost and number 
of injuries and 
ufatalities 

related to 
natural dibagers 

Reforest!iton rate 

Protected forest 
area aq % of total 
land area 

Expenditure on 
waste 
collection and 
treitnient 

Waste recycling 

Expenditure on 
low-cost 
housing 

Expenditure on 
disaster prevention 
and mitigation 

Forest inventory 

Ecosystems 
inventory 

Fauna Fnd flort 
invcntory 

Fish slocks 

Proven mineral 
reserve 

Proven energy
 
reserves
 

Stock of shelter 
and 
infrastructure 

Humnan 
settlements 
vulnerable to 
naturil 
diststers 
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.Qlan ations and an'nlotations 

ECONOMIC and SOCIAL/DEMOGRAPHIC ISSUES: not discussed by the Working
Group, since the proposed indicators are readily available from existing statistical systems. 

AIR/CLIMATE
 
Emissions: compare emission factors; total vs. sectoral breakdown.
 
Ozone depleting substances: apparent consumption (output -I-import - export) as proxy
measure; compile index. weighted by ozone depleting potential; use definitions of Montreal
 
protocols.
 
Ambient concentralons: difficult to compare; compile mean, range (percentiles), exceedings
 
of standards as appropriate.
 
Weather and climwate: background information; includes meteorological data (precipitation,
 
sunshine, cloudiness etc.).
 

LAND/SOIL 
Land uve change: land use readily available; intervals for land use change to be specified;
 
use broad categories, e.g. four categories of OECD; use remote sensing and GIS to improve
 
data quality; develop land use atlas.
 
Livestock per km2 of (semiaridlands: define arid, semi-arid; refer to indigenous animals;
 
not applicable in many European countries.
 
Use offertilizers: supply (apparent consumption) available only; compile per unit of crop
 
yield.
 
Use ofpesticides: supply (apparent consumption); per unit of area; problem of aggregation
 
of different pesticides.

Soil erosion: data not readily available; use FAO categories; include in agriculture census;
 
develop erosion modelling.
 
Protectedarea: consider protection costs.
 
Arable landper copito: define according to FAO criteria (altcrnative total crop land).

Salinization anid water logging: not available in most countries. 

WATER
 
General cornmem: problems of comparability of water-body and site-specific indicators.
 
Dischargesinto freshwater and marinewaterbodies: unknown flow of discharges into marine
 
water bodies.
 
Concentrationsof chemicals: mean annual value and range for selected sites. 
Concentrationsof'fecal colifonm: difficult to compare and interpret - for different countries. 
Waste water treatment: distinguish mechanical, chemical, biological, if possible.
Groundwaterreserves: elaborate through modelling. 

OTHER NATURAL RESOURCES
 
Roundwood production: check covcragc of "unofficial" production.
 
Fuelwood consumption.: data availability is limited.
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Deibrestation, reforestation: improve data base through GIS and remote sensing.
7Threatened species: specify total nuilbr and taxonomic level. This number could also be
 
expressed as a percentage of total number of evaluated species.
 
Forest inventory: specify intervals of com-pilation.
 
Ecosystem inventoy," data availability is very limited.
 
Flora and fauna iventories: data availability is very limited,
 
Proven mineral reseives: select main nrals; consider ratio of proven over probable
 
reserves.
 

WASTE 
Hazardouswastes: develop definitions and classifications. 
Waste recycling: include reuse, composting etc. 
Municipal waste disposal: specify definitions and classifications. 

HUMAN SETTLEMENTS 
Urban population: define "urban". 
Motor vehicles in utse: specify coverage of vehicles. 
Marginal settlemes: provide definition, 
Sanitary services: provide definition and classification. 
E'penditures on low-cost housing: provide definition; problems of comparability. 

NATURAL DISASTERS: specify classification. 
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Annex V1 

FIFTH MEETING 

DRAFT AGENDA 

1. Opening session 

2. Appointment of officers 

3. Adoption of agenda 

4. Environmental indicators and indicators of sustainable development 

5. Linking environmental indicators and accounting 

6. Concepts and methods of selected areas of environment statistics 

7. Other issues 

(i) glossary of terms of environmental statistics and accounting 

(ii) network of environmental statisticians 

(iii) others 

8. Technical cooperation and capacity building 

9. Conclusions and recommendations for future work 

10. Date a.,d venue of the next meeting 
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BIOPHYSICAL INDICATORS OF SUSTAINABILITY: 

AN ECOLOGICAL PERSPECTIVE 

Barbara Carol Bellows (Washington State University / SANREM CRSP) 

Introduction 

The identification and assessment of indicators of sustainability is a priority objective
within the SANREM CRSP (Sustainable Agriculture and Natural Resource Management
Collaborative Research Support Program)'. Within the SANREM CRSP, the identification
and assessment of indicators of sustainability will serve both research and development
functions. As a research function, indicators of sustainability provide information about how 
system processes operate and respond to change. As a development tool, indicators of
sustainability can be used to predict the impact of alternate interventions during the stage
of project development and to assess the impact of project interventions on agricultural and 
natural resource sust'uinability during the evaluation stage. 

Indicators are measurements or proxy markers of state conditions and change
processes or impacts. Functionally, indicators serve as estimates of performance and
predictors of change. Depending on the role of in the change process, indicators can be
subdivided into baseline or state conditions, pressure or stressor indicators, and exposureindicators. State conditions provide important contextual information regarding the
ecological and socioeconomic conditions and relationships at the time that pressure, in theform of a natural stress or human intervention, occurs. Pressure indicators represent both
positive and negative changes or perturbations to the system while exposure indicators 
represent how the system responds to the pressure impacts. Since conditions affecting
sustainabiity are specific to each environment, state, pressure, and impact indicators must
be analyzed in relationship to one-another and in relation to the prevailing as well as the
unimpacted, baseline condition of the system. Also, since sustainability is a dynamic process,
impacts of pressures and stressors will change over time as interactions are formed and
exchange balances are established within impacted systems or among previously separated 
systems. 

Indicator assessments are not limited to direct measurements. Eswaran et al. (1994)
describes four classes of indicators; directly measurable, qualitative, surrogate or secondary
parameters, and. crypto or indirectly associated indicators. Directly measurable indicators 
are assessments that can be subject to numerical analysis while qualitative indicators are
non-analytical assessments including perceptions and values. Surrogate indicators include 

1 The SANREM CRSP (Sustainable Agriculture and Natural Resource Management Collaborative 
Research Support Program) is an international research and training program funded by the United States
Agency for International Development and managed by the University of Georgia. The mission of this program
is to develop a new paradigm for development based on an approach that is user-participatory, interdisciplinary, 
intersectoral, and landscape-based. 

1
 



secondary processes or impacts while cryptu indicators are changes that have no direct 
relationship to the change being monitored but may provide insights into processes affecting 
that change. A secondary indicator for soil erosion, for example, is siltation while a crypto 
indicator is a change in crop species or agricultural management practices due to consequent 
decreases in soil quality. For deforestation, a secondary indicator may be time required to 
gather firewood while a crypto indicator may be distance traveled to fetch water. 

Frameworks for the identification of indicators have been proposed by Hunsaker and 
Carpenter (1990), Hamblin (1992 and 1994), Smyth and Dumanski (1993), Muller (1994), 
Stockle et al. (1994), and Tunstall et al. (1994) among others. These frameworks provide 
hierarchy classification systems for indicator identification and processes for identifying 
indicators within the context of a research and development projects. Commonly-mentioned 
attributes of indicators frameworks include: 1) classification or indicators within the context 
of specific ecological conditions, 2) specifying discrete measurable or assessable properties 
as subsets of ecological elements or properties (e.g. soil organic matter as a subset of soil 
quality), 3) describing relationships among indicators and sustainability processes across 
hierarchy levels, and 4) processes for identifying and assessing indicators based on program 
objectives. 

Sustainability may be defined "narrowly" as a characteristic of systems or "broadly" 
as the balance among economic, ecological, and social processes necessary for the 
continuation of life on earth. Conway (1985) defined sustainability as "the ability of the 
system to maintain productivity in spite of a major disturbance such as caused by intensive 
stress or a large perturbation." Other authors use human medicine as a metaphor for 
assessing agroecosystem quality or degradation (Norton, 1991; Schaeffer et al, 1988; 
Rapport, 1989). These authors, along with many farmers, use the term "agroecosystem 
health" in lieu of "sustainability" to describe an optimally functioning agroecosystem. The 
term "sustainability" in this sense may be interchangeable with system resiliency. 

The "broad" definition of sustainability exists at the intersection among economic 
viability, social equity, and environmental soundness. Assessments according to the "broad" 
definition are concerned with identifying interactions among economic, environmental, and 
social processes, developing interdisciplinary and intersectoral interactions, viewing and 
assessing interactions across hierarchy levels, and addressing trade-offs existing within 
society. The SANREM CRSP seeks to address this "broad" definition of agricultural and 
natural resource sustainability through program development that is participatory, 
intersectoral, interdisciplinary, and landscape based. Indicators of sustainability that provide 
an integration between biophysical and socioeconomic processes can be for predicting and 
assessing the impact of project activities on the agroecosystem and on the quality of life of 
the people living within and managing the agroecosystem. 

This paper is used to develop a framework for the identification of biophysical 
indicators of sustainability using an ecological, system-based perspective. Relationships 
between system characteristics and agroecosystem sustainability are explained using soil 

2
 



quality, nutrient cycling, pest-predator relationships, and successional processes as examples. 
To demonstrate how ecological processes may guide the development of an interdisciplinary 
assessment of sustainability, social, cultural, economic, and policy examples of indicators of 
sustainability are also provided. 

Sustainability as a Characteristic of Systems 

In its most basic form, a system is a grouping of parts that operate together for a 
common goal or purpose (Forrester, 1968). More specifically, systems are composed of 
components that interact through energy transfers or other forms of communication 
(Woodmansee, 1990). Characteristics of systems include: 1) defined boundary conditions, 
2) a spatial'and temporal hierarchy of subsystems nested within larger systems, 3) holistic 
interrelationships among system components, 4) dynamic change and adaptation through 
feedback mechanisms, and 5) resiliency or buffering against change due to redundancy of 
stocks, components, and pathways (Norton, 1991; Wilson and Morren, 1990; Woodmansee, 
1990; Schaeffer et al., 1988; Holling, 1978). System processes involve interchanges across 
both temporal and spatial dimensions. Changes in the quality of any system characteristics 
may result in a change in the sustainability of either the system or a component subsystem. 
Assessment of sustainability based on a system-based approach allows for the analysis of 
individual system components as well as an examination of the relationships and interactions 
among system components. 

How systems respond to change depends on the relationship between system structure 
and function. System structure refers to the geophysical stocks and biotic communities while 
function refers to the processes and outputs resulting from interactions within the system. 
For example, the structure of a soil microbial community includes the species of organisms 
and their substrates while the function of this system may include decomposition and 
nitrogen transformation processes. Possible interactions between structure and function 
include: 1) a tight linkage betwcen structure and function such that a change in one causes 
a change in the other, 2) changes in structure, that due to functional redundancy, do not 
cause a change in function, 3) changes in function are not accompanied by changes in 
structure, and 4) structure and function appear unlinked although actual linkages are present 
(Cairns and Pratt, 1986 and Schaeffer et al., 1988). The amount and timing of material 
flowing between systems affects the structure and function of systems by impacting on the 
configuration of system processes and feedback interactions (Elliott et al., 1994). The 
structure and function relationship that predominates in a given system is determined by 
evolutionary postulates that, in the context of indicators, describe state conditions. These 
evolutionary postulates are: 1) species in natural communities are products of co­
evolutionary processes, 2) ecological processes are discontinuous, chaotic, or suspended in 
systems having threshold levels that are not met or are exceeded, and 3) biological processes 
have thresholds below which random forces prevail over adaptive forces (Soul6, 1985). 

From the perspective of indicator assessment, the baseline or state condition of a 
system may be represented by either the current or the unimpacted structure and function 
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of the systems. Exposure effects may be assessed as changes in the richness (number of 
species or genera) or evenness (relative proportions of species) of the community structure. 
Exposure also may be measured based on changes in the function or outputs from the 
system. Threshold values for sustainability may be related to the unimpacted condition of 
the system or to a maxima endurance level where the system looses the ability to recover. 

An understanding of how system structure and function relationships operate can 
provide guidelines for predicting and assessing thresholds of system integrity and for 
integrating indicators across hierarchy levels. The remainder of this paper is used to 
describe the system characteristics of boundary conditions, hierarchy interactions, holistic 
relationships, dynamic functions, and resiliency factors and to discuss how assessments of 
changes in these conditions can be used to identify indicators of sustainability. Examples 
are provided for state conditions, pressure indicators, and exposure indicators related to 
each ecosystem process. 

Boundary Conditions: Boundaries exist among microenvironments in a soil system, 
between agricultural and natural features in an agroecosystem, and separate physical
featuies within a landscape. Boundaries in soil systems or fields include divisions among
soil types, moistvre regimes, or between soil horizons. Landscape boundaries may be 
natural or geopolitical. Biophysical boundaries are affected by climatic and geological 
processes and include transitions between land and water, drier and wetter climates, 
elevations, soil types, and biotic communities. Geopolitical boundaries are defined by
political, community, social, and land-tenure interactions. Biophysical and geopolitical 
boundaries may be coincidental or divergent. The relationship between biophysical and 
geopolitical boundaries will affect data collection and aggregation processes. As described 
below, processes occurring over a limited.range may not be detectable at more extensive 
levels of assessments. Furthermore, aggregation of information across boundaries may
reduce the integrity of the data. 

Boundaries define habitat zones and the location of sources and sinks for information 
and energy. Boundaries also serve as barriers to or conduits for the movement of 
organisms, resources, information, or energy. The function of boundaries is determined by
whether the boundaries are porous and have a gradual transition gradient or are abrupt and 
exhibit a high contrast transition between systems (Forman and Moore, 1992). Impacts on 
the systems may result in changes in the characteristic or function of boundaries, in 
boundary locations, or in the removal or obscuring of boundaries. 

Boundary functions are affected by structural characteristics of the boundaries as well 
as by the spatial pattern and heterogeneity of the subsystems within the system. The size 
and distribution of subsystem patches or mosaics affect community structures and resiliency 
(Turner, 1989). Mosaics of optimal size enhance the natural regeneration of plant species
by serving as a source of germplasm across a landscape. Excessive fragmentation results in 
the disruption of ecological process within the ecosystem patches (Soul6, 1985).
Fragmentation modifies ecosystem function by uncoupling ecological cycles, expanding the 
impact of boundary phenomena by increasing the proportion of area near a boundary, or 
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by increasing the distance separating similar ecosystem patches (Carroll, 1990). A decrease 
in the ecosystem area will cause a subsequent decline in species diversity until a new
equilibrium, based on the new size of the ecosystem, is realized (Wilcox, 1980). When the
size of ecosystem patches falls below threshold levels or individual patches become
excessively separated, however, the risk of ecosystem loss increases. Ultimately, the 
fragmented system is absorbed into the dominate landscape system. 

Natural or technological changes can cause changes in boundary locations or 
boundary characteristics. orClimatic changes, volcanic eruptions, stream rechanneling,
natural introductions of genetic material into an area are among the natural changes that
will affect boundary locations and characteristics. Technological changes impacting on
boundary conditions include the development of transportation systems, information 
exchange networks, and trade relationships. Ecotones or transiion zones between
boundaries exhibit characteristics intermediary to adjacent systeris. Due to these
intermediate characteristics, ccotones may serve an important role in biomonitoring since
these areas serve important functions within the adjacent ecosystems and serve .as the
frontiers of changes in successional processes (Rusek, 1992). On the landscape scale,
transportation and market forces exhibit decreasing impacts as distance increases from urban 
centers. Consequently, analyses conducted across the landscape can be used as surrogate
time series assessments for factors such as the impact of land-use intensity, technology
adoption, or cultural integration (Bellows, 1994). 

A change in boundary conditions can result in a change in the identity and potential
of the system (Senanayake, 1991). An increase in boundary porosity may result in previously
separate systems becoming linked or combined. For example, increased access to markets 
may result in linkages between fields and the external environment in the form of crop
removals and the application of external inputs. Boundaries among soil systems or
microenvironments may be obscured when natural areas are converted into agroecosystems
and a heterogenous landscape is transformed into a homogeneous field. Linkages among
systems may affect the integrity of system processes by impacting on component interactions
and cycling processes, by allowing components or materials to be removed or introduced
into the system, by the substitution of components within the original system by components
from the external system. The obscuring of boundaries may result in the formation of
uncoupled or incompatible interactions among species or between biological and geophysical 
components of the system. 

Boundary conditions affect socioeconomic as well as biophysical interactions. 
Socioeconomically, in-migrations of people from the dominant cua.lure into an indigenous
community often results in the displacement of indigenous knowledge systems (Jiggins, 1989)
and traditional management processes (Gadgil, 1987) by the introduced technologies and
economic interactions. The development of transportation corridors als., erve to breach
traditional social and economic boundaries resulting in increased movement of people and 
goods between previously separated systems. As a result, the resource cycling, management 
process, and cultural interactions within the system may be disrupted. 
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Assessments of boundary conditions provide insights intc changes in system 
sustainability (Table 1). Changes in boundary characteristics impact on the integrity of 
system interactions by altering flows between a system and the external environment. 
Impacts of changes in boundary characteristics may be expressed as resource movements 
from one system into another, the amount of diversity and heterogeneity in the system, or 
as the degree of interaction, among previously separated systems. As bGundaries become 
more porous and systems become more interactive, system processes become increasingly 
impacted by interactions occurring at higher hierarchy levels. 

Table 1: Indicators of sustainability based on boundary conditions. 

Boundary conditions 
state conditions 

fractal characteristics 
diversity of landscape patches/heterogeneity of physical relief 
amount of ground cover 

Boundary porosity 
state conditions 

system accessibility 
pressure indicators 

introduction of exotics 
land clearing/soil surface exposure 
infrastructure development: transportation/information 

exposu-.¢ indicators 
change in species diversity 
exportation of natural resources 
removal of topsoil by erosion 
seasonal and permanent cross-landscape migration 
loss of cultui al heritage/indigenous knowledge 

Change in boundary location 
exposure indicators 

field expansion 
stream channelization 
wetland drainage 
changes in political or property boundaries 

Hierarchical: Ecosystem hierarchy levels have spatial and temporal dimensions. 
Conway and Barbier (1990) divided agroecosystem interactions into hierarchy levels ranging 
from the soil-water-microbe system to the crop-animal system, the farming system, the 
community, the watershed, the region, the nation, the economic and policy systems, and 
finally to the global level. Hierarchy levels also may be defined according to functional 
categories; natural resource stocks, land-use, and socioeconomic interactions (Haber, 1990). 
Discussions about interactions among and within hierarchy levels necessitate defining 
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hierarchy boundaries. Hierarchy boundaries at the less extensive levels are delineated based 
on biophysical processes. Above the field level, ecologically defined boundaries are often 
different from geopolitical boundaries. As mentioned above, these boundary differences 
may lead to a confounding of infcrmation when biophysical and socioeconomic information 
is compared. 

An understanding of systems at each hierarchy level requires knowledge of the levels 
immediately above and below (Woodmansee, 1990). Transfers and transformations of 
information, resources, and energy occur across hierarchy levels. These transfers occur in 
the form of flows, feedback processes, and component substitution. The impact of these 
transfers depends on the direction of these flows among hierarchy levels. More extensive 
hierarchy systems change according to a slower dynamic than less extersive hierarchy 
systems. However, processes at the more extensive levels have a greater impact on the 
system than processes at less extensive levels. Odum (1988) described the relationship
between different hierarchy levels in terms of energy pulses. Pulses at lower levels of the 
ecosystem may be absorbed by the system whereas pulses at higher levels of the hierarchy 
cause the whole system to pulse. For example, a disruption of soil microbial relationships
in one field will have a limited impact on processes occurring at the watershed level whereas 
changes in strearu flows across the landscape may have a profound effect on processes 
occurring at the field level. 

System interactions and boundaries at higher hierarchy levels are defined by
transportable system components (Haber, 1990). Air and water are biophysical components
that exhibit high transportability while policies, prices, markets, and information are 
socioeconomic components that rapidly penetrate boundaries. These elements connect 
adjacent systems together into higher hierarchy systems. For example, stream flow define 
the boundaries of a watershed while market interactions define the boundaries of an 
economic community. 

Ecosystem and hierarchy boundaries become increasingly porous as ecosystems are 
transformed from naturai vegetation, to subsistence agriculture, and finally to commercial 
cropping systems. The dominant processes affecting systems also alter as the hierarchy
perspective increases in extent from the plant-soil interface to the national and international 
level. Biophysica! processes are dominant at the lower hierarchy levels while socioeconomic 
processes dominate the higher hierarchy perspectives. 

This layering of socioeconomic factors over biophysical processes at higher hierarchy
levels has implications both for the assessment of indicators of sustainability and for the 
development of recommendations fbi- the maintenance of sustainability. Often, the primary 
stressors causing soil degradation are not biophysical but are economic, social, and political
factors such as land tenancy, upslope migration, agricultural price policies, and the 
promotion of inappropriate technologies (Redclift, 1990, de Janvry and Garcia, 1988, 
Collins, 1986). In this case, soil degradation is an impact indicator due to a specific 
combination of biophysical, management, and policy stressors or pressure factors. 
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The formation of linkages across hierarchy levels also may result in components from 
the larger system substituting for components in the less extensive system. For example, the 
integration of subsistence- farming systems into a market system allows for economic and 
management factors, such as the application of fertilizers and pesticides, to substitute for 
ecological processes such as fallows and rotations. Socioeconomically, off-farm employment 
opportunities may substitute for dependency on on-farm activities. 

Hierarchies are temporal as well as spatial. Lower hierarchy systems are composed 
of organisms with short generation times and having a relatively short sustainability 
perspective while higher hierarchy systems are composed of organisms with long 
generational time periods and consequently longer sustainability perspective. Goodland et 
al. (1991) recommended using a time. period spanning a minimum of three harvests for 
assessing the sustainability of agricultural or forestry systems. For factors affecting human 
systems, a temporal perspective of several human generations has been recommended 
(Toman, 1992; Eswaran, 1992; Forman, 1990). 

Assessments of agroecosystem sustainability must be related to the appropriate
ecosyitem hierarchy level (Schaeffer et al., 1988). The structure and function of a system 
must be defined' and assessed at the same hierarchy level (Anderson, 1994). Higher
hierarchy systems cannot be analyzed simply as the sum or aggregation of the lower 
hierarchy subsystems (Conway and Barbier, 1990) since systems at a higher hierarchy levels 
exhibit emergent or different characteristics than the sum of theii component subsystems 
parts (Wilson and Morren, 1990). As a result of emergent characteristics, including 
differences in energy pulses and generational times, more extensive hierarchy levels may be 
stable while instability is exhibited at less extensive spatial scales (Turner, 1989). 
Accordingly, assessments at the landscape level may be insensitive to changes occurring at 
the crop-soil or farming system levels while changes at the crop-soil level may not be 
detectable at the landscape perspective. 

To retain integrity, data developed at each hierarchy level must exhibit a consistency 
between the extent and grain of the data (Dumanski et al., 1993). Since the predominance 
of specific phenomena changes across hierarchy levels, data assessment acrots levels should 
not be based on aggregation. Instead, the form of the data should change as the extent of 
the system increases. For example, as the hierarchy level increases from the field to the 
watershed, data used to describe soil quality would change in form from the depth of the 
topsoil to the amount of sediment moving through the watershed. Data integrity can be 
maintained while integrating information across hierarchy levels through the integrated 
nesting of data sets compiled at each hierarchy level (Dumanski et al., 1993, Swift and Izac, 
1994). In this manner, assessments of soil quality or crop yields at the field level could be 
combined with analyses of percent soil coverage or marketable production at the regional 
level. 

Holistic: Intact and unimpacted systems exhibit holistic interrelationships among all 
system components and community populations (Wilson and Morren, 1990). These 

8
 



interactions, including food webs and nutrient cycling processes, are circular and are
buffered against stress through feedback mechanisms and functional redundancy. Functional
redundancy refers to the presence of mul,'ile species that perform similar functions within
the system. The number of feedback loops and the degree of functional redundancy within
the system determines the selectivity of interactions among community populations. A
greater number of species is generally associated with a lower connection among specius
while, for stable systems, increased community persistence results in greater connections 
among community members (Pimm, 1984). The stronger the interspecies connections within
the system, the greater the change in the composition and biomass that will occur when each 
species is removed. 

The strength of interspecies connections affects interactions between system structure
and function. The expression of these interactions, in turn, determines how ecosystem
changes should be analyzed (Holing, 1978). In systems where species diversity results in
functional redundancy, some species !oss may occur without affecting the functional capacity
of the system. Consequently, the assessment of species diversity provides a more sensitive 
measure of system changes than do assessments of system functional responses (Schaeffer
et al., 1988). The mycorrhizal community on a given site, for example, may be composed
0f numerous species and genotypes that differ in ravironmental tolerances, physiological
requirements, and habitat preferences. Environmental changes may affect the predominance
of specific mycorrhizal species while not substantially affecting the functional role of
mycorrhizae-plant relationships (Perry et al., 1989). Ralnid species adaption may also allow 
system functions to continue as is the case with the restoration of respiration and substrate
decomposition processes in a fungicide-affected scil system following the development of 
fungicide-resistant microbial species (Domsch, 1968). 

Systems displaying low functional redundancy or controlled by species with
specialized interactions exhibit tight interactions between structuic and function.
Nitrification is a processes that exhibits low functional redundancy since it is controlled by
a few species of bacteria. Consequently, it is more sensitive to environmental disturbances
than processes controlled by a greater diversity of microorganisms (Visser and Parkinson,
1992). "Keystone" species, by performing specialized interactions or playing a critical role 
in the food web, control ecosystem processes and system resources (Moore, 1983). For
example, single species control disease interactions through "gene-for-gene" relationships
between pathogens and host )1ant varieties (Day, 1974). Similarly, single species of insects 
may be responsible for performing cross-fertilizations of plant species. For these directly
controlled systems, loss or mutation of a specialized or keystone species can result in the
loss of other species and hae long-range consequences on the system (Crow, 1990; Soul6, 
1985). 

Functional change without changes in community structure may occur when species
functions alter in response to environmental changes. Facultative bacteria adapt to the 
presences or absence of oxygen by performing different functions and using different
substrates and electron acceptors under different environmental conditions. For this system, 
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the species composition of the community may remain relatively stable while functional 
changes result in a change in system outputs. At the farming system level, use of 
agroforestry species for fuelwood or fodder rather than for nutrient inputs and mulching also 
results in a change in the function of the system without substantially affecting the system 
structure. 

Impacted systems may exhibit interactions between community structure and system
functions that appear uncoupled. The introduction of exotic plant or animal species may 
cause an imbalance in the system due to their incomplete functional interrelationships with 
other species in the system. This imbalance can result in the transformation of exotic 
species into pests, as is the case for many weed species (Ramakrishnan, 1988), and result 
in a decrease in ;ystem diversity (Soul6, 1985). Under these circumstances, community 
structure will change since introduced species substitute for and displace native species.
Simultaneously, changes in functional responses of species will occur due to the changing
community composition and consequent changes in environmental conditions. 

Uncoupling of structure and function interactions also may occur when an 
homogeneous agricultural system is imposed over a heterogenous soil system.
Incompatibility between the soil and agricultural system may include lack of synchrony 
among nutrient application, transformation, and uptake processes and impediments to water 
infiltration and uptake processes. 

Natural systems exhibit holistic interactions due to adaptation of species to the system
environment and co-evolution of species within the system Traditional management systems
that were developed within the structure of natural, ecological processes conserve resources 
by employing land-use practices that are compatible with natural ecological processes
(Gadgil, 1987). For example, the Kayap6 of the Amazon plant crops within concentric 
circles employing crop segregation and crop rotational practices. This practice maximizes 
both yields and nutrient cycling by exploiting complementary associations among crops and 
between crops and soil types (Hecht, 1989; Hechl et al., 1988). Agricultural interventions 
that mimic the structural and functional interrelationships of the natural ecosystem of the 
area similarly display high ecological sustainability (Hart, 1980; Ewel, 1986). Managed 
fallows (Unruh, 1988) or successional cropping systems (Hart, 1980) mimic natural 
ecosystems by providing a continuous plant or residue cover over the soil surface. 
Multistory canopies in natura and agricultural systems utilize solar energy efficiently and 
exhibit process that enhance nutrient cycling and discourage weed establishment. 
Agroecosystem diversity that mimics the diversity of plants in natural systems can reduce 
pest inf(:stations by providing conditions favorable to maintaining a balance between pests
and predator Oligotrophic or environments with low soil nutrient reserves exhibit close 
temporal and spatial linkages between decomposition and uptake processes. Agricultural 
prac.':es in these in environments should exhibit land preparation and cropping practices 
that ens ire temporal synchrony between nutrient decomposition and uptake (Swift, 1985)
and spatial proximity between nutrient stores and consumers (Jordan and Herrera, 1981). 
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Decreasing sustainability often is associated with management practices that disrupt 
natural ecological processes and are indifferent to the environmental specifics of the location 
(Jodha, 1990). Tue removal of organic substrates from the so'l results in decreased diversity 
of microbial community and disruptions in nutrient and hydrological cycles (Sims, 1990). 
Across the landscape, disruptions in holistic systems interactions occur when incomplete 
market integration or improper farming practices result in nutrient removals exceeding 
nutrient returns to the land. Incomplete integration of infrastructure development and 
functional involvement of the community in regional markets can favor resource extraction 
and economic exploitation of the community. Increased land-use intensity disrupts natural 
temporal dynamics for nutrient recycling and land regeneration while spatial intensification 
of land use across the landscape decreases biodiversity and boundary mosaics (Trenbath et 
al., 1990). Additioial indicators of sustainability based on changes in biophysical and 
socioeconomic system integrity are presented in Table 2. 

Table 2: Examples of indicators of sustainability based on holistic interactions. 

System function 
state conditions 

symbiotic relationships 
nutrient cycling 
water filtering capacity of soils 
functional biodiversity 
balances between pests and predators 
crop yields 
food security 
social reciprocal networks/social interactions 
accountability 

pressure indicators 
substitution of agricultural inputs for natural regeneration or nutrient 

cycling processes 
change from subsistence to commercial agricultural production 

exposure indicators 
change in primary productivity 
change in rate of nitrogen fixation 
nutrient and pesticide leaching 
change in decomposition/mineralization rate 
change in rate of succession 
change in capacity of system to detoxify substances 
increase in dependency/access to off-farm employment 
change in participation in community affairs 
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System structure 
state conditions 

diversity of canopy levels 
diversity of rooting depths 
biodiversity 
number of tropic links on feeding pathways 

pressure indicators 
introduction of exotics 
infrastructure development 
market development 

exposure indicators 
change in population density 
change in species richness 
increase in the percentage of physically smaller species to larger species 
change ir the percentage of ecological generalists to specialists 
change in land use from nature to agricultural or from agricultural to urban 
change in landholding concentration 
cha~ige in market/investment autonomy or interaction 

Integrity of interspecies and inter-system. interactions 
exposure indicators 

substitution of small ruminants for large ruminants due to decreasing 
pasture productivity 

substitution of shallow rooting plants for deep rooting plants due to 
decreasing soil physical quality 

synchrony of nutrient decomposition and uptake 
increased diseases and/or amorphology 
increasing dependency on agricultural inputs 
increasing dependency on loans/assistance programs 

Lyamic: Sustainable systems are not static or perfectly stable. Instead, sustainable 
systems are dynamic, changing or adapting across time and space (Senanayake, 1991; 
Forman, 1990; Marten, 1988). Usual mechanisms for adapting to changing conditions 
include successional processes' feedback loops, and the replacement of stress-sensitive 
species with functionally similar but more resistant species (Rapport et al., 1985). 
Interventions that counteract the tendency of systems to fluctuate, such as monocropping, 
disrupt system dynamics and require outside inputs for continuing function. 

System dynamics are ecosystem specific. System dynamics also vary according to 
sequential changes in succession and according to the spatial scale of the system. In general, 
system change is more rapid during early stages of succession. Also, smaller systems change 
according to a more rapid dynamic than larger systems (Allen and Starr, 1982). Forman 
(1990) described the dynamic fluctuations of heterogeneous systems as mosaic stability. 
Systems exhibiting mosaic stability are comprised of a larger, background system that is 
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changing gradually or remaining in a steady state while component spatial units change at 
varying rates and intensities. 

System dynamics are temporal as well as spatial. Odum (1988) described energy
changes in systems as undergoing pulses involving rapid periods of consumption followed 
by longer periods of recovery, with the pulsation rates based on turnover time. This pattern
of consumption and recovery is characteristic of traditional slsh-and-burn or crop-fallow
agricultural systems where a rapid period of nutrient removal due to site preparation and 
cropping is followed by a longer period of fallow and system regeneration. If land-use 
intensity increases, recovery of land quality characteristics may be inhibited since nutrient 
utilization and decomposition processes no longer are synchronized. Ramakrishnan and 
Toky (1981) reported low rates of recovery of soil phosphorus in slash-and-burn fields 
subjected to short fallow cycles of 5 years or less. For field fallowed 10 years or more prior
to recultivation, however, soil phosphorus increased rapidly upon return to fallow. 

Systems exhibit optimal rates for pulses in energy flows. For systems exhibiting more 
than one equilibrium or stability region, sharp shifts in behavior are normal (Holling, 1978) 
as occurs when temperate-climate ecosystems adapt to temperature changes. Systems also 
exhibit specific cp-evolutionary, adaptative respoizes to normal variations in environmental 
conditions. Stresses normal to the systen, such as temperate-area stream scouring, are 
referred to as eustresses (Rapport et al., 1985). Suppression of these normal dis,.rbances 
will cause a change to a different community structure (Rykiel, 1985). Mergalef (1975)
suggested that ecosystems, such as tropical forests and coral reefs, not normally subjected
to serious environmental stresses are more sensitive to outside disturbances than are 
naturally stressed systems. For example, boreal ecosystems are dependent on occasional 
fires to maintain community structure and function (Rapport et al., 1985) while frequent
fires disrupt successional processes on tropical uplands (Ramakrishnan and Toky, 1981).
Nematode populations exhibit an increase in species diversity directly related to the amount 
of stress impacting on the system up to intermediate stress levels (Neher et al., 1993). This 
greater amount of diversity buffers the community and allows species functions to continue 
at higher stress levels. 

Stress responses to the disruption of system dynamics include changes in primary
productivity and successional retrogression. A change in the pulse dynamics due to an 
extension of the cropping cycle or a shortening f the recovery cycle decreases system
productivity and alters successional patterns (Peters and Neuenshwander, 1988; Trenbath 
et al., 1990; Golley, 1983; Nye and Greenland, 1960). Retrogressive succession, or an 
alteration of community dynamics in the direction of less mature systems, may occur in 
response to the introduction of exotics, ecosystem contamination, or a disruption of stress­
recovery cycles (Rapport et al., 1985). For example, yearly burning of an agroecosystem
favors the growth of rhizomous grasses and inhibits the growth of perennial species. 

Systems dynamically respond to stresses through corrective feedback loops that allow 
a disrupted system to return to within satisfactory limits (Marten, 1988). Structural elements 
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of feedback loops include: 1) a point of reference, 2) a measure of how the system is 
functioning, 3) a comparison of the assessment with the reference, and 4) array of corrective 
action. Feedback processes vary according to the severity of system stress. Under severe 
stress, ecosystems develop external feedback loops that link the system with external systems 
(Rapport et al., 1985). For example, an ecosystem that has been destroyed or disrupted by 
fire, flooding, or a volcanic eruption may regeuerate as nutrients and genetic materials are 
transported into the area by the wind or animals. For human impacted systems, system 
recovery may rely on access to external economic and material aid. Additional indicators 
of sustainability based on changes in system dynamics are presented in Table 3. 

Table 3: Examples of indicators of sustainability based on dynamic interactions. 

Tendency to fluctuate 
State conditions 

frequencj, intensity, and seasonality of precipitation and temperatures 
fluctuations in pest and predator populations 
price fluctuations 
migrations of people and/or animals across the landscape 
seasonality of food supplies 

Pressure indicators 
conversion from a multiple cropping systems to monocropping 
application of pesticides 
access to irrigation 
access to communal pastures 
access to markets 

Exposure indicators 
change in variability of crop yields 
change in variability of pest populations 
change in migration patterns/conversion to sedentary agriculture 
change in seasonal availability of food supplies 

Feedback loops/recovery rates 
State conditions 

availability of seeds and nutrients for natural regeneration 
cultivation to fallow ratio 
synchrony of nutrient release and plant uptake 
access to traditional/indigenous knowledge 
access to education, training, and technical assistance 
access to loans/other economic assistance 

Exposure indicators 
change in weed populations 
change in disease incidence 
change in nutrient availability/nutrient holding capacity 
change in dependency on external assistance 

14
 



Changes in systems dynamics in response to change' or stress may be either 
incremental or qualitative. Soil loss may be incremental in the form of gradual soil erosion 
while soil loss due to landslides will cause a qualitative change in the landscape. Similarly,
flooding or excess flashiness of stream flows is qualitatively different from the incremental 
absorption of water into rivers. Sustainability thresholds may be designated based on the 
transition from an incremental to a qualitative response to impacts. When and whether 
system dynamics are transformed from incremental changes to qualitative changes depends 
on the capacity of the system and on the effectiveness of buffering mechanisms. 

Ri]leJkngy Buffering factors provide a system with resiliency or the ability to return 
to its previous structure, function, and diversity following stress. Buffering factors include 
species diversity, functional redundancy of system pathways and processes, and a surfeit of 
physical stocks. As discussed above, a system may be buffered by a diversity of organisms
operating at different environmental optima but performing the same function (Perry et al.,
1989; Schaeffer et al., 1988). Species diversity and system complexity enhance system
resiliency by providing a multiplicity of feedback interactions (Pimm, 1984). For soil 
systems, a high diversity of soil microorganisms allows for a diversity of nutrient cycling
feedback mechanisms and for the development of component interactions such as symbioses
(Sanginga et al.9, 1992). 

Buffering applies to physical as well as biological characteristics of the ecosystem.
Inherent differences in physical stocks or biodiversity entail that systems exhibit differential 
fragility or differences in buffering capacity (Norton, 1992). Lal (1985) noted that erosion 
losses from soils with deep, well-structured subsoils represents a loss of plant available 
nutrients but has limited impact on plant rooting capabilities. In contrast, erosion of soils 
with shallow rooting depth may result in irreversible soil physical degradation. Similarly,
soils with deep topsoils have a greater buffering capacity against erosional losses than do 
soils with naturally shallow topsoils. For this reason, Liverman et al. (1988) recommended 
using a rate-to-stock indicator, such as the amount of topsoil lost in relation to the amount 
remaining, as a more meaningful indizator of sustainability than soil loss per hectare. 

Mechanisms for buffering are system specific. Eutrophic soil-plant systems,
characterized by soils with high nutrient holding capacity, retain nutrients predominantly in 
the soil system. Oligotrophic systems, characterized by soils with low activity clay minerals,
retain nutrients predominantly in the plant biomass (Jordan and Herrera, 1981).
Accordingly, burning or cutting the biomass cover will decrease the nutrient buffer of an 
oligotrophic system more than that of a eutrophic system. Buffering mechanisms to insure 
species survival also are species and system specific. Organism~z that evolve in less diverse 
or densely populated habitats are selected for greater reproductive capacity while organisms
evolving in more diverse or highly populated habitats are selected for greater ability to 
compete for resources (Ramakrishnan, 1988). 

System resiliency can be measured based on the elasticity, amplitude, and malleability
of recovery (Westman, 1978). Elasticity is the rate of recovery following stress while 
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amplitude refers to the establishment of a new equilibrium state in response to stress. 
Following recovery, a perfectly resilient system exhibits no change in an attribute while a 
system that experiences a change in amplitude exhibits a net system change. Malleability
is the ease with which permanent net changes in the system may occur. In contrast,
buffering represents the resistance of a system to change. A resilient system may exhibit 
slow elasticity and express unsustainable characteristics prior to establishing a new 
equilibrium. Alternatively, a system may recover rapidly but only reach an equilibrium
lower than that of the original system. Net changes in a system may be expressed as a 
decrease in the number of indigenous species, regressive succession, changes in standing 
crop or microbial biomass, changes in gross or net primary productivity, changes in energy
flows .o decomposer food chains, and changes in natural macronutrient stocks (Schaeffer 
et al., 1988). 

Increased malleability of the system may be due to decreased physical stocks or"stress fatigue." Stress fatigue occurs when ecosystems are exposed to repeated stresses or 
to stresses with which they have not co-evolved (Rapport, 1989). For example, removal of 
vegetation exposes soils to raindrop impact resulting in soil physical and chemical 
degradation due to compaction and erosion. Frequent burning of previously forested 
tropical upland areas also causes soil physical (Giovannini et al., 1987) and chemical 
degradation (Ramakrishnan and Toky, 1981). Soil degradation, in turn, results in regressive
succession as forest species are replaced with aggressive, rhizomatous species such as 
Imperatacyllri'caorPteridiumaquilinum (Kellman, 1980). Contaminants, such as chemical 
residues, also will delay or impair normal successional processes (Schaeffer et al., 1988),
while, in agricultural systems, soil degradation encourages weed encroachment (Kushwaha 
et al., 1981; Ramakrishnan, 1988). Suboptimal soil nutrient levels also may be related to 
increased plant disease incidence (Altieri, 1991). 

Econcmic buffering processes may either be combined with or substitute for 
ecological buffering processes. Economic buffering at the farming systems level is provided
by savings and a diversification of agronomic products, off-farm income-generating activities, 

access orloan sources, and to insurance external aid. Economic savings, insurance, or 
access to viable loan sources provides resiliency against crop failure, enhances input
substitution for biological processes, allows for substitution of management practices to 
increase profitability or resource conservation, and increases opportunities for off-farm 
income generation. Crop diversification provides both agronomic and economic buffering.
Agronomically, a diversity of crops enhances resistance to disease and pest infestations while 
economically, a diversity of agronomic products protects against market fluctuations. 
Additional indicators of sustainability based on changes in system resiliency are presented 
in Table 4. 
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Table 4: Examples of indicators of sustainability based on resiliency. 

Surfeit of stocks 
state conditions 

depth of topsoil 
physical and chemical conditions of soils 
access to arable land for agricultural expansion 
savings / size of land holdings 
employment opportunities 
opportunities for technological changes 
potential for yield increases 

exposure indicators 
erosion losses:remain topsoil 
nutrients removed:nutrients returned 
percentage of forest lands remaining 
change in depth to water table 
concentration of chemicals in streams and air 
amount of land distributed to each heir 
farm profits after loan payments 

Functional redundancy in the system 
state indicators 

functional diversity of biotic community 
diversity of income sources 
diversity of social networks 

exposure indicators 
change in functional diversity in food webs 
dependency on a limited source of income 
social isolation 

Availability of substitution factors 
State conditions 

access to seeds of different varieties 
access to off-farm soil nutrient inputs 
access to off-farm employment 
access to loans at a reasonable rate 
presence of labor saving technologies 

Stress Fatigue 
Pressure indicators 

intensity of land use/cultivation 
repeated land burning 
increasing debt load 

exposure indicators 
retrogressive succession 
risk aversion in adopting new technologies 
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Conclusions and a Proposed Framework for Assessing Indicators of Sustainability 

An understanding of ecological processes can provide a framework for the assessment 
of system sustainability. This framework can employ an analysis of system boundary 
characteristics, dynamic processes, and buffering factors to dfine the baseline conditions 
of the system. Impacts of stressors on this ecological and socioeconomic context could then 
be predicted and analyzed based on the effects of changes on the integrity of intrasystem 
and intersystem interactions, balances of Material and energy flows across system 
boundaries, and the maintenance of adaptive and integrated relationships among 
components in the system structure and processes of system function. Assessments of 
intersystem interactions should involve analyses across as well as within hierarc.y levels. 

In human impacted systems, management factors, have an overriding influence on 
biophysical sustainability processes. Changes in agricultural technologies, land use intensity, 
natural resource extraction and management practices, marketing interactions, and policies 
impact directly or indirectly on the natural resource base. Due to the dependency of 
humans on food, fiber, fuel, and housing derived from natural resources, the sustainability 
of the natural resource base has reverberating effects on the sustainability of social and 
economic processes. Overlaying biophysical systems with human systems results in changes 
within both biophiysical and socioeconomic systems that affect boundary characteristics, 
integrity of interactions within and ;-mong systems, and the substitution or elimination of 
system structural components Thu,, many of the same processes that define and regulate 
biophysical interactions also operate in socioeconomic systems and can be.used to assess 
changes in these systems. 

A framework for the assessment of sustainability using an ecological systems 
perspectives should contain the following components: 1) an assessment of the baseline 
conditions of the unimpacted or least impacted system, 2) an assessment of the current 
system, 3) the identification of historical and current primary natural perturbations and 
human impacts on the system, and 4) the identification of changes in system processes due 
to the identified stressor factors. 

An assessment of baseline conditions provide a context for the analysis of impacts. 
Highly buffered systems, such as the level, fertile lands of the U.S. Great Plains have a 
greater capacity to withstand and adapt to change than more fragile ecosystems, such as the 
sloping uplands of Asia and Central America. Similarly, the expansion of agricultural and 
economic boundaries impacts less on the system dynamics of homogeneous landscapes than 
on those of more heterogenous or disconnected environments. Baseline conditions for 
biophysical systems can be analyzed through retrospective assessments of historical data or 
estimated based on analyses of natural outcroppings in the landscape. In areas where 
infrastructure and marketing linkages are incomplete, baseline conditions of agricultural 
systems can be estimated through assessments of land use practices in remote areas. 
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Assessments of both the baseline conditions and the current system should include 
determinations of the degree of integration or isolation between the system and outside 
systems, the primary factors that buffer or provide the system with resilience, and the 
primary or controlling system functions. These assessments will permit the identification of 

sub-systems or hierarchy levels that exhibit controlling influence over system processes. 
Analyses of system integrity can then focus on how the dominant buffering factors and 
functions interact with processes in the system under investigation. For systems that are 
dependent on buffering factors or function processes occurring in an outside system or at 

another hierarchy level, system sustainability will depend the integrity of intersystem 
connections and balances in material and energy flows between the dependent and 
controlling systems. For example, external input-based agricultural systems exhibit higher 
levels of sustainability in societies where farmers linkages with markets and lending 
institutions are well established and equitable than in societies where farmer linkages with 
banks and markets are more marginal. 

acrossThe identification of stressors and exposure impacts should be conducted 
hierarchy levels and involve both quantitative and qualitative assessments. Analytical 
integrity of field and community-based information can be enhanced by conducting data 
integration starting from the least extensive hierarchy level and embedding this 
disaggregated information into assessments at more extensive levels. User-based 
appropriateness of data can be enhanced by basing assessments of change on perceptual and 
experiential information from community members and other resource users. Experiential 
information provides insights into community-based priorities as well perceived interactions 
among system operations or change processes. Understanding the dynamics between the 
community-based priority factors and the system-controlling functional factors can guide the 
development of appropriate interventions. Assessments of these relationships can also be 
used to formulate predictions regarding the ability and interest of the community in adopting 
specific types of interventions. By basing assessments of these dynamics on an 
understanding of the characteristics of ecological systems, a basis for an integrated analysis 
of changes in system sustainability may be formulated. 
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Draft Environment Results Framework 

Agency Goal 

Environment managed for 
long-term sustainability 

Indicators: 
- National environmental accounting 

Agency Objective I 

Global climate change 
threat reduced 

Agency Objective 2 

Biological Diversity 
Conserved 

Agency Objective 3 

Decreased pollution 
in urban areas 

Agency Objective 4 

Increased use of 
environmentally 

Agency Objective 5 

Natural resources 
productivity maintained 

Inlicators. 
- Greenhouse gas emissions per GDP 
-Energy / Industry greenhouse gas 

emissions 
- G-eenhouse gas emissions from 

land use 

Indicators-
Hectares of critical ecosstems 

sustainably managed 
- Area of natural habitat loss 

Indicators: 
- Population served by water and 

sanitation services 
- Emissions per capita of key 

pollutants (e.g.,particulates, NOx, 
SOs) 

sound energy 

Indicators: 
- Energy use per GDP 
- Installed capacity of renewable 

energy technologies 

Indicators: 
Forest cover 

- Soil loss 
- Marine and frenslvater catches 
- Water and pesticide use per unit 

of agricultural production 

Agency Strategies: 

- Reduce growth rate of 
genhouse gas emissions 
- Maintain and increase 
carbon sinks 
- Improve information 
collection & dissemination 

Agency Strategies: 

-Manage biodiversity 
outside of formally 
protected areas 
-Improve local incentives 
for sustainable use of 
biological resources 
-Improve management 
of protected areas 

Agency Strategies: 

- Increase access to 
environmental services 
- Establish improved 
industrial environmental 
regulations 
-Increase adoption of 
industrial polhtion 
prevention technologies 

Agency Strategies: 

Increase use of 
renewable energy 
- Increase private 
sector participation 
- Promote use of 
innovative technologies 
-Improve compliance 
with energy use 

Agency Strategies: 

- Promote land tenure 
& community land 
arrangements 
- Introduce technologies, 
techniques & practices 
-Promote local 
eduncation & awrareness 
- Strengthen institutions 

regulations (public & pri%ate) 

CDIE/PME, 2/24/95 
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GLOSSARY OF TERMS
 
STRATEGIC PLANNING & PERFORMANCE MEASUREMENT
 

ACTIVITY: An USAID-funded assistance 
 effort organized to
contribute to a clearly defined 
program outcome. A specific
activity or project as 
listed in the program and financing

schedules of the Agency.
 

ANALYTICAL FRAMEWORK: 
 A framework that logically links different
levels of results or outcomes according to a causal theory.
 

ASSUMPTION: A statement 
that is presumed to be true, often

temporarily or for a specific purpose.
 

OUTPUT MEASURE: The tabulation, calculation, or recording of
activity or effort and can be 
expressed in a quantitative or
 
qualitative manner.
 

PERFORMANCE COAL: 
 A target level of performance expressed as a
tangible, measurable objective, against which actual achievement
 can be compared, including a goal expressed 
as a quantitative

standard, value, or rate.
 

PERFORMANCE INDICATOR: 
 A measure to track progress toward
achieving program outcomes or strategic objectives. A par+-icular
value or characteristic used to measure output or outcome.
 

PROGRAM: 
 A collection of USAID-funded activities 
which share a
common set of 
program outcomes, usually within 
one sector, and,
together, contribute toward achievement of a higher-order strategic

objective.
 

PROGRAM OUTCOME: A measurable outcome of 
one or more activities
which, in turn, contributes to achieving a higher-order strategic
objective; the intermediate level in the hierarchy of objectives

linking specific activities to strategic objectives.
 

STRATEGIC OBJECTIVE: A significant development result which can be
achieve or toward which substantial progress can be made and for
which the operational unit is held accountable in an approved
strategic plan. Typically, the time-frame of a strategic objective
is 5-8 years for sustainable development programs, but may 
be
shorter for programs operating under conditions of uncertainty.
 

STRATEGIC PLAN: 
 A delimitation of the strategic-level objectives
an operational unit plans to pursue and description of how it plans
to deploy resources to accomplish them; a strategic plan is
prepared for each portfolio, whether it is managed at the country

level, regionally, or centrally.
 

STRATEGY STATEMENT: A summary statement of broad strategic

direction and program goals 
at the Agency or operational Bureau
level; 
 a strategy statement provides a framework for the
development of strategic plans by individual operating units and
may set parameters on the selection of strategic objectives and/or

programmatic approaches.
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