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Glossary Of Terms·

Climate System

The interactive components of our planet that determine the climate. This includes the atmosphere,
oceans, land surface, sea ice, snow, glaciers, clouds and the bio~phere. Climate change can be
measured in terms ofany part ofthe system, but it is most convenient to use surface air temperature.

General Circulation Model (GCM)

A computer model ofthe Earth's climate based on equations that describe the conservation of energy,
momentum, and mass, and which explicitly calculate the distribution of wind, temperature,
precipitation, and other climatic variables.

Global Warming Potential (GWP)

A concept originally utilized by the Intergovernmental Panel Climate Change to put the relative ~bililY

ofdifferent greenhouse gas emissions to affect climate on a common basis. The GWP accounts for
difference~ in molecular structure and atmospheric lifetime of the various greenhouse gases, and
expresses their radiative forcing relative to that of CO2, Being replaced with better models.

Greenhouse Gases

Greenhouse gases include water vapor, carbon dioxide, methane, nitrous oxide, and certain man-made
chemicals that absorb and re-radiate some of the heat radiated from the earth's surface. In a rough
sense, these gases trap some of the heat that would normally escape as radiant energy into space;
hence, the analogy to a greenhouse.

Radiative Forcing (also called Itextel'nal forcing")

A change imposed on the climate system, as opposed to generated by the internal dynamics of the
climate system, that modifies the radiative balance ofthe climate system. Examples include: changes
in the output of the sun or the orbit of the Earth about the sun, and increased concentrations of
particles in the atmosphere due to volcanoes or human activity. Radiative forcing of the surface
troposphere system has been adopte:d as a simple and convenient '. :ay to estimate the potential
climatic effects of various greenhouse gas species. It is often specified as the net change in energy
flux at the troposphere (W/m2

) or the equilibrium change in surface temperature (DC) in the absence
of feedbacks.

. Adapted from Policy Options/or Stabilizing Global Climate, Draft Report to Congress, U.S.
EPA, Office of Policy, Planning, and Evaluation, Washington, D.C., 1989 (EPA, 1989).
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We must take the lead in addressing the challenge ofglobal warming that could
make our planet and its climate less hospitable and more hostile to human life.
Today, I reaffirm my personal, and announce our nation's commitment to reducing
our emissions 0/greenhouse gases to their 1990 levels by the year 2000. I am
instructing my administration to produce a cost-effective plan. .. that can continue the
trend ofreduced emissions. This must be a clarion call, notfor more /lureacracy or
regulation or unnecessary costs, but instead/or American ingenuity and creativity,
to produce the best and most energy-efficient technology.

President Clinton
April 21, 1993

The following are excerpts from President Clinton's Global Climate Change Action Plan
(Clinton, 1993).

International Policy:

"Global climate change is a long-term problem that will require years of sustained
effort. The time for action is now."

IfAt the Earth Summit in June 1992, the United States joined other countries in
signing the Framework Convention on Climate Change, an international agreement to
address the danger ofglobal climate change. The Convention has been signed by 161
countries and has been ratified by 31 of those countries. The objective of the
Convention was stated to:

...achieve... stabilization ofgreenhouse gas concentrations in the atmosphere
at a level that would prevent dangerous anthropogenic interference with the
climate system. Such a level should be achieved within a time frame sufficient
to allow ecosystems to adapt naturally to climate change, to ensure that food
production is not threatened, and to enable economic development to proceed
in a sustainable manner.'"

Domestic Policy:

"The Framework Convention on Climate Change challenges the industrial countries
of the world to begin a long journey with the proverbial first step -- to return
greenhouse gases to 1990 levels by the year 2000. We should strive to do no less~

ultimately we will have to do more. II
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Global Climare Change: The USAID Response

Executive Summary

BACKGROUND AND PURPOSE

The Senate Appropriations Committee has requested the U.S. Agency for International Development
(USAID) to describe its planned activities and future strategic approaches to combat global climate
change. This report is a response to that request, emphasizing developments since the 1990 Report
to Congress entitled Greenhouse Gas Emissions and the Developing Countries: Strategic Options
and the USAID Response (USAID, 1990). With the end of the cold war that has dominated the
second half of the twentieth century, and the signing of the Framework Convention on Climate
Change and other agreements by over 100 Heads of State in Rio in 1992, USAID and the
international community can now chart fundamental new directions to face the challenges of the
twenty-first century.

USAID's approach to combating environmental threats associated with global climate change is
anchored in its post-cold war mandate for su.stainable development. Such development is
chara<..terized by economic and social growth that does not exhaust the resources oja host country;
that does not damage the economic, cultural, or natural environment; that creates many incomes
and chains of enterprises; and that builds indigenous institutions that involve and empower the
citizenry. Equity-among and between generations is at the heart of sustainable development. The
Brundtland Commission (Brundtland, 1987) adopted the concept of intergenerational equity when
it defined sustainable development as meeting the needs of the present generation without
compromising the needs offuture generations.

This report draws its inspiration from the current initiative to reinvigorate the Agency, and builds
upon strategies in four areas that are critical to sustainable development: Population and Health,
Economic Growth, Environment, and Democracy (USAID, 1994). These strategies create a new role
for USAID that greatly reinforce3 U.S. foreign and domestic policy, complements the work of other
U. S. Government agencies, collaborates closely with international organizatiu!'\s, national
governments, universities and non-governmental organizations, and leverages the financial resources
of multilateral banks and the private sector.
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Global Cllmare Change: The USAID Response

USAID will pursue two strategic goals in its new approach to protecting the environment:

Reducing long-term 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 sociopolitical practices that impede development and are
unsustainable.

Rapid climate change induced by increasing concentrations of carbon dioxide and other greenhouse
gases arising from human activities presents a long-term threat to the global environment despite
uncertainties surrounding the timing, magnitude and impacts of such change. Scientific advisory
committees to the United Nations and the National Academy of Sciences (NAS) have estimated that
by the end of the next century, assuming the continuation of current trends, the global mean
temperature could rise by 1.5 to 4.5 °C. In comparison, the earth's mean temperature has risen only
0.3 to 0.6OC in the last century, and probably has not varied by more than 1-2 degrees over the past
ten thousand years.

USAID will reduce long-term threats to the global environment and will promote sustainable
economic growth by adopting an approach whereby energy efficiency, sustainable land-use
management, and a less carbon intensive path to modernization can accelerate economic growth while
reducing local, regional and global environmental risks. All nations would find such a path in their
economic self-interest, even in the absence ofany risk of climate change. To reduce the risk of rapid
climate change, developing countries can focus on indigenous capacity strengthening, policy and
regulatory innovation, and technologicalleaptrogging, as central elements of sustainable development.

In signing the United Nations Framework Convention on Climate Change, the international
community has embraced the notion of the developed countries assisting developing countries in
meeting the terms of the convention. In contributing to the Global Environment Facility (GEF)
through parallel activities, USAID has also endorsed the approach of the Climate Convention.

An ambitious long-term goal for the global community is to stabilize the concentration of greenhouse
gases by the middle of the twenty-first century. Such stabilization can only occur if the major
greenhouse ga51 emitting nations of the world convert to a predominantly non-fossil energy
infrastructure over the next fifty years. Successful conversion to a non-fossil fuel based industrial
civilization will require massive innovation on all fronts-technological, policy, financing and
institutional.

No single innovative approach or technology can adequately control the growth of greenhouse gas
emissions, but by implementing an integrated strategy over the next few decades, significant
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Global Climate Change: The CSAID Response

reductions in emissions can accompany accelerated economic growth in all nations. However,
nothing short ofbold and innovative efforts on a global scale can simultaneously reconcile vigorous
economic growth with stabilization of the global climate system.

LESSONS LEARNED

The most important lesson learned by USAID is that broad access by people to their country's
economy and participation in their society's decisionmaking processes, are fundamental to sustained
development. Successful and unsuccessful experiences of USAID, other bilateral donors, private
foundations and multilateral banks have demonstrated that development assistance works best when
it fully takes into account and responds to the priorities and values of the recipient society, whether
at the local sector, or national level.,. The policy and regulatory changes necessary to open up
economies to innovation and investment must be supported by broad elements of the society, or such
changes will not be sustained after donor assistance is withdrawn.

To expand the impact and maximize the effectiveness of its programs, USAID must leverage its
limited grant resources by creating favorable conditions for development in the host countries,
especially in the private sector and in local community organizations. USAID has also learned the
importance of collaborating with other bilateral donors, multilateral development banks and
indigenous institutions, from project conceptualization through implementation, and from local to
international levels of interaction.

STRATEGIC APPROACHES

USAID has identified approximately twenty developing and former communist countries that are, or
will become, significant contributors to total global greenhouse gas emissions. Using clearly
established selection criteria, USAlD will collaborate with a subgroup of these countries to develop
and implement plans that reduce sources and increase sinks of greenhouse gases. Through the
adoption and enchancement oflocal and national economic and environmental goals. This subgroup
includes, but is not necessarily limited to, Brazil, Central Africa (as a region), India, Indonesia,
Kazakhstan, Mexico, Poland, the Philippines, Russia, and the Ukraine. Though China is a pivotal
country from a global climate perspective, USAID is not authorized to conduct projects there.
Additional countries where USAID will work to address global climate change are identified in
Chapter 3. USAID will also help countries that are particularly vulnerable to the effects of climate
change to adapt to the effects of such change. Such adaptation measures will form a vital component
of sustainable development at thp. country level, and will be integrated into sound natural resource
management strategies and economic growth.

The objectives of future USAID projects and programs are to: 1) promote the implementation of
energy efficient technologies, renewable energy facilities and low carbon-emitting energy systems
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through the private sector and effective public/private partnerships; 2) foster sound forestry and
natural resources management practices by Emiting deforestation and other carbon-emitting land-use
changes; and 3) implement advanced information technologies, including global information and
corrununication networks. To implement these objectives, this report proposes strategic approaches
that are anchored in current Agency activities in the area of global climate change. A representative
list of current Agency climate change activities is described in Appendix 1.

PROMOTING ENERGY EFFICIENCY,
LOW CARBON-EMITTING ENERGY SYSTEMS, AND RENEWABLE ENERGY

WHILE EXPANDING PRIVATE AND PUBLIC ENERGY SERVICES.

Most countries are caught in an excruciating "triple-bind" in the energy sectors, characterized by
inadequate investment capital, an inhibiting policy environment and lack of institutional capacity, and
both local and global environmental constraints. To sever this bind, the report proposes three
interconnected global approaches to lower the rate of growth of greenhouse gas emissions while
enhancing and expanding energy services. These approaches will be implemented primarily on a
country-by-country basis.

These approaches stress:

Institutional reform and private sector involvement to improve the efficiency of delivered
energy services;

Environmental technology cooperation; and

Leveraging multilateral and private sources of capital to promote energy efficiency.

These are described below:

Institutional Reform and the Private Sector: USAID's approach to institutional reform will focus
on policy and regulatory reform to implement efficiency measures, environmental standards and
private capital investment, integrated rt';source planning and demand-side management, and innovative
training and capacity building involving collaborative programs among u.s. and host country
institutions.

Environmental Technology Cooperation: There is a major opportunity for developed and
developing countries to accelerate technology transfer and cooperation involving environmentally
sound technologies (ESTs). For technologies that are close to commercialization, USAID will build
on the successes of its Program to Accelerate Commercial Technology (PACT) and the Program for
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Acceleration of Commercial Energy Research (PACER). These model programs support the
accelerated movement of environmental technology into the global marketplace by providing
Itconditional grantslt to private sector joint ventures of U.S. and developing country firms. The grant
converts to a soft loan and is paid back if the venture is successful. USAID will also catalyze
industrial and utility partnerships through study tours of the U.S. by foreign institutions, and will
foster long-term relationships among industries, utilities, cities and universities.

Investing in a Sustainable and Efficient Power Sector: USAID will help to create the conditions
for economically sustainable development, and will provide grants to meet international commitments,
including commitments to the pilot phase of the Global Environment Facility (GEF). USAID will
complement the work ofother U. S. Government agencies, such as EXIM Bank, the Overseas Private
Investment Corporation (OPIC), and the Trade and Development Agency (IDA) and will act to
leverage multilateral and private sources of equity and loan capital.

PROMOTING SOUND FORESTRY AND NATURAL RESOURCES MANAGEMENT

This objective is promoted through three country-based approaches stressing sustainable land-use,
citizen empowerment through participation, and resource and technology assessment and
development.

Sustainable Land-Use: Assistance will be provided to host countries to identify the impact of
development policies on land use. USAID will promote policies that provide economic incentives
for sustainable forest management and will discourage policies that lead to deforestation and
unsustainable resource use. Policies that facilitate the sustainable production of goods and services
for a rapidly increasing population will be encouraged. Opportunities will be sought to promote
cooperation among donors and host countries in evaluating natural resource management policies and
avoiding policy inconsistencies.

Empowerment through Participatory Institutions: Activities designed to enhance institutional
capacity will include development of incentives that empower women and disadvantaged minorities,
and that involve non-governmental organizations and the private sector in natural resource
management decisions, and that encourages the transfer of management technologies to those who
work on the land. Participatory planning processes that begin with indigenously pertormed loca.l
needs assessments, and that link the knowledge base to the users, will be promoted.

Resource and Technology Assessment and Development: To provide a baseline level of
knowlf"dge about the geophysical, climatic and biological production potential of forest, range and
agricultural ecosystems, assistance will be provided for countries to determine current land-use
practices and assess the current stock of natural resources. Also needed is an understanding of the

xiii



Global Climate Change: The USAJD Response

ecological relationships among species within natural ecosystems. To complement this knowledge,
assessments will be made of traditional uses offorest and trees in agricultural production systems.

IMPROVING INFORMATION COLLECTION AND DISSEMINATION
AND GLOBAL ELECTRONIC COMMUNICATIONS

Global Energy and Environment Information Exchange: USAID is currently transforming its
internal communications to incorporate linkage to the Internet. The Internet, a rapidly-expanding
n~twork ofnumerous individual data networks worldwide that conform to U.S.-developed standards,
is a widespread and cost-effective means for worldwide information delivery. It also is being pursued
rapidly by USAID's counterpart organizations, such as the \¥orld Bank and the United Nations
Development Program (UNDP). Expansion of affordable Internet access will be a high priority
throughout USAID's programs, including those addressing global change.

MEASURING RESULTS

The report identifies illustrative quantitative and qualitative indicators for measuring the results of
projects in energy, forestry and agriculture. Project evaluations will utilize these indicators to verify
whether USAIDis sustainable development goals are being met.

In the energy and industry sector, key illustrative targets will be the enactment of policy, regulatory
or price reforms, and reductions ofenergy-related environmental emissions (such as CO2, NOx, SOx,
CO, HC, and particulates per kWh, mile traveled, pound ofproduct, or unit of GDP). In the forestry,
natural resources and agriculture sectors, the targets could include net reductions in greenhouse gas
emissions from deforestation. In the information technology arena, as countries adapt advanced
information technology and improve communications with each other, international organizations,
NGOs, PVOs, and other U.S. businesses, targets will include the development of capacity to
electronically access a wide range of international information.
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Chapter 1

Introduction

In 1990, USAID began its Global Warming Initiative (GWI) to combat global warming and the
long-term threat that emissions of greenhouse gases pose. Legislation directed USAID to focus its
global wanning activities in "specific key countries which stand to contribute significantly to global
greenhouse gas emissions, and in which actions to promote energy efficiency, reliance on renewable
energy resources, and conservation of forest resources, could significantly reduce emissions of
greenhouse gases" (P.L. 101-167, section 534).

The exact amount of funding allocated to global climate change activities is difficult to determine.
Although accounting records associated with the individual projects are available, it is not clear what
fraction of the funding for each project was spent on climate change activities. The coding system
currently used to track projects is not designed to provide a.n ac.curate and comprehensive accounting
of the funding levels associated with major categories such as global climate change, and quite likely
provides an overestimate of the actual obligations.

A listing of projects related to climate change issues and the total funding obligation amounts for
each project is provided in Appendix 1. Also listed is an estimate of the percentage of the total
project funding allocated to climate change activities. This is the value that is uncertain. Subject
to this caveat, the cumulative obligation since 1990 totals over $240 million. Only projects directly
intended to address climate change issues are included in the list, although other agricultural and
forestry projects may also have an indirect impact on the net emissions of greenhouse gases.

Budget amounts for fiscal year 1994 were not available when this report was prepared. New climate
change projects may be designed, and existing projects may be modified if necessary, as Agency
restructuring is completed and more detailed planning activities continue.

In December, 1992 the U.S. Senate ratified the Framework Convention on Climate Change (FCCC)
that had been signed in June at the United Nations Conference on Environment and Development
(UNCED) held in Rio de Janeiro, Brazil, that same year. The FCCC will structure the international
policy debate on the climate issue for the next decade. It establishes several new institutional
mechanisms for international cooperation and binds the issues of environmental protection and
economic development. The prudent policy response of the international community is contained
in the FCCC. USAID will support the implementation of the FCCC, and will continue to assess its



Global Climate Change: The USAID Response

strategy in the light of new scientific evidence. This path-breaking international treaty has now been
signed by 154 countries, and the treaty entered into force in March 1994.

There are several key elements in the FCCC. The first is Article II, which defines the objective of
the Convention to be achieving "stabilization ofgreenhouse gas concentr.ations in the atmosphere
at a level that would prevent dangerous anthropogenic interference with the climate system." It is
important to note that the objective is stated in tenns of stabilizing concentrations, not emissions
of greenhouse gases. The timeframe in which this process can occur and the absolute level at which
stabilization occurs will depend on many factors including population growth, economic growth
rates, power sector fuel mix, deforestation and reforestation rates, and agricultural practices.

Other key elements are found in Article III which states the fundamental principles of the
Convention. Several are: "developed country Parties should take the lead in combating climate
change and the adverse effects thereof," and "the Parties have a right to and should promote
sustainable development. "

GLOBAL CLIMATE CHANGE STRATEGY

USAID's new Global Climate Change Strategy (GCCS) is designed to support the fundamental
objectives of the FCCC as stated above. The goal of the GeCS is: To contribute to global efforts
to stabilize greenhouse gas concentrations and to assist countries to adapt to the adverse effects
of climate change, whik maintaining economic growth in developing and post-communist
countries. As clearly stated in this goal, USAID is committed to addressing both mitigation and
adaptation aspects of the climate change dilemma.

This report will concentrate on USAID's global greenhouse gas assessment and mitigation program.
Mitigation methods, particularly in the energy sector, are generally applicable throughout the world,
and therefore it is possible to address this dimension of the climate change problem on a global
basis. Vulnerability and adaptation are also significant aspects of the global climate change
problem. Because the effects of climate change are manifested on a regional level, they will be
addressed in more detail in individual country programs, and will only be cvered in general here.
Therefore, the key objectives of the GCCS will be to:

promote efficient energy use and renewable energy implementation while expanding
public and private energy services;
promote sound forest and natural resources management practices; and

2
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improve information collection and dissemination and global electronic
communications.

For USAID's efforts to be effective, these global issues must be approached strategically and
collaboratively. This report outlines strategic approaches that have proven effective in on-going
projects, and proposes to strengthen collaborative efforts with other bilateral and multilateral
development partners. Because of limited human and financial resources, the Agency must focus
its efforts on key countries and pivotal issues. USAID will work with key countries to develop
appropriate action plans that reflect: the scope of the problems faced in that country; the country's
commitment to real change; and the probable impact this effort will have on reducing global
greenhouse gas concentrations.

Chapter 2 of this report outlines USAlD's global climate ch.ange activities since 1990, while Chapter
3 addresses future activities under the GCCS. Global climate change activities of USAID are
focused in the energy and industrial. forestry, and agricultural domains. In energy and industrial
areas, emissions of carbon dioxide, carbon monoxide, and methane are the primary foci of attention.
In the forestry and agriculture sectors, carbon dioxide may be both emitted and sequestered, and
nitrous oxide and methane are major emissions. Climate change activities in each of these major
sectors can be broadly classified under the headings of policy reform and capacity building,
environmental technology cooperation, and investment leveraging. Numerous examples that show
the breadth of current Agency programs in the global climate change area are presented in Appendix
1. An overview of the international and U.S. global climate change program is presented in
Appendix 2, and the U.S. Global Climate Change Research Program is outlined in Appendix 3.
Appendix 4 addresses key country selection criteria for greenhouse gas emissions in the energy and
industrial sectors.

3
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Chapter 2

USAID's Operational Approach in
Global Climate Change

This chapter presents USAID's guiding principles and operational strategy in the O\VI from 1991
through 1993 and summarizes the salient aspects of both greenhouse gas emission reduction and
climate change adaptation projects. A representative list of current OWl projects can be found in
Appendix 1.

The major principle underlying the present U.S. response to the global climate change l issue is an
approach whereby energy efficiency, afforestation and a less carbon intensive path toward
modernization accelerates economic growth while reducing local, regional and global environmental
risks. Even though the scientific community is developing a better understanding of the physical
phenomenon occurring in the atmosphere, the amount of uncertainty inherent in predictions of
future climate patterns dictates that emphasis be placed on those policies and actions that can be
justified independently of the timing and magnitude of potential climate changes. USAID's climate
change activities over the past several years meet this principle.

The Agency's global climate change activities are mainly focussed on energy and industry, forestry
and natural resources, and sustainable agriculture. Within each sector, the strategic approach
involves leveraging of financial and intellectual resources, policy reform, institutional and private
sector capacity building, and technology cooperation. Experience has demonstrated that all of these
major elements must be addressed if sustainable development is to be achieved.

USAID's experience has shown that market reform and sector restructuring require a strategic
framework that addresses both the complexity of economic transfornlation as well as the multi
dimensional character of the problems. USAID has found that assistance efforts such as leveraging,
policy reform, capacity building, and technology cooperation can logically be addressed at different
levels of interaction - international, national, state, and commercial transaction. Depending on the

Over the past three years, much has been learned regarding the global climate change issue. Most importantly, if
temperatures rise as expected under current practices, other climatic variables will also change adversely, affecting
developing countries in both the long- and short-term. Therefore, the term "global climate chang~" is more descliptive than
"global warming". However, for purposes ofdiscussing,all past activities from FY 1991-1993, the acronym OWl will often
be used as this refers specifically to the Congressional mandate of 1990.

5
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levels of interaction - international, national, state, and commercial transaction. Depending on the
strategic element being addressed and the specific country and project being considered, interaction
may occur at only a single transaction level, or at all levels. For instance, leveraging of financial
resources can be effective at either the international level (Le., with the multilateral development
banks (MOBs)), or at the state level (Le., local ba!L~s). Empowerment, or capacity building, can
occur at all levels of interaction.

The USAIO 1990 Report to Congress indicated that the Agency would try to commit up to $248
million by 1991 in support of global climate change activities. In the interim the Agency has had
to change the level of funds obligated, the key countries, and the types of activities associated with
global climate change in light of other major global events. A major change has taken place in the
political arena, namely the emergence of the New Independent States (NIS). This event has caused
USAIO to respond quickly to new U.S. policy and fmancial commitments. The NIS is a significant
greenhouse gas contributor, accounting for 17 percent of the world's total CO2 output (IPCC,
1991 a). USAID has begun a comprehensive program in the NIS under the OWl designed to
improve the efficiency of industries and utilities, and to reduce pollution per unit of output from
plants. Over the past three years, new activities such as those in the NIS have stretched both human
and financial resources to their limits. Specialists who might otherwise have spent their time on
those key countries identified in the 1990 report, were reassigned to assist with new activities in the
NIS. Of the total FY 1992 funds initially obligated for global climate change, over $33 million were
re-designated for projects in the NIS. In FY 1993, over $65 million in global climate change
funding was obligated to support activities in the NIS.

Global Climate Change Activities Associated
with Emissions Stabilization

As discussed in the 1990 Report to Congress, the OWl focuses on specific areas of USAID activity
where the Agency can be effective in reducing greenhouse gas emissions and augmenting naturally
occurring greenhouse gas sinks. A significant number of new activities launched over the past few
years in the energy, forestry., and agricultural sectors were specifically aimed at the development of
the political and institutional frameworks necessary to allow greenhouse gas reduction projects to
be implemented. In addition, support was provided to U.S. industry to foster technology
cooperation between U.S. developers and manufacturers and developing country counterparts.

2.A. Energy and Industry

A paucity of energy services dominates the lives of most people in developing countries. The vast
majority of the 2.5 billion people living in villages have no energy services other than their own
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countries is less than one-tenth that of the Organization for Economic Cooperation and Development
(DECO) countries; the average American uses 33 times more energy than the average Indian and
295 times more than the average Tanzanian (WRI, 1992).

The rapid expansion of energy services will be essential for the continued economic development
of developing and post-communist nations. However, energy services do not equate directly with
energy used, and it is possible for services and economies to expand without increasing the supply
of energy proportionately.

Developing and post-communist countries do not need to completely repeat the historic experience
of most industrialized countries. For many industrialized countries, energy consumption grew faster
than the gross domestic product (ODP) initially while the countries built infrastructure and saturated
various energy use markets. Then as experience was gained the countries discovered more efficient
means of producing goods and materials. Each country participating in the industrial revolution
learned from those that had preceded them in the industrialization process. These trends are clearly
shown in Figure 2.1 (Reddy, 1990).

In principle, by accessing state-of-the-art technology, developing and post-communist countries can
"leapfrog" over the long and resource-intensive development process experienced by most
industrialized nations, and achieve high rates of economic growth with lower levels of energy use.
USAID has estimated the potential for energy efficiency improvement in developing countries at
25 percent over the next 30 years (Levine, 1991).

Reduction of greenhouse gas emissions has also been achieved through projects which substitute a
lower carbon fuel such as natural gas for coal. Combustion of natural gas instead of coal
considerably reduces the amount of carbon dioxide produced per unit of electricity delivered.
Various renewable energy technologies which produce little or no carbon dioxide are becoming cost
effective in a number of applications, particularly when used in remote locations. USAID has an
active renewable energy program as a component rJ ( its overall global climate change strategy.

2.A.I. Leveraging Investments and Donor Coordination

USAID has learned that leveraging works best if it increases the number of public and private
donors and financial backers involved in projects. There have been enom10US shifts in wealth
during the last twenty years among nations, communities, and individuals. Any successful strategy
for development must seek to expand the donor and investment community beyond the traditional
sources and particularly in the private sector.
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Many of USAID's activities under the GWl involve the leveraging of financing from the MDBs
and international finance institutions. By providing pre-investment study and initial design
support funds, USAID has assisted len.ding institutions and developing countries in the
preparation of viable innovative projects prior to the loan appraisal stage. The GWl also serves
as a focal point for developing and implementing USAID's projects for the GEF, and will
continue to assist the World Bank in developing and assessing GEF projects that address global
climate change.

USAID must leverage its scarce resources to secure multilateral and private bank funding in order
to have an impact in the multibillion dollar energy sector. In India, for example, the Energy
Management Consultation and Training (EMCAT) project is a $20 million USAID project, which
is leveraging $1.5 billion in World Bank, Asian Development Bank, Government of India, and
private sector funding for power project development and energy efficiency improvements.
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USAID promotes private sector solutions to the energy problems of the developing countries and
market economies by providing technical assistance, disseminating market ivformation, and co
funding feasibility studies. Through its private sector program, USAID seeks to increase the
supply of reliable, affordable, and environmentally-sound energy from the private sector.
Indigenous non-governmental organizations (NOOs) and private voluntary organizations (PVOs)
play an important role in this process. Successful development requires more than money,
however. It also requires the skills and talents of individuals trained to handle such situations.
USAID believes that every project should "leverage" its personnel, and include a major role for
local participants in the planning and execution of the program. By making this kind of
leveraging an operational goal, USAID believes it can make empowerment an integral part of the
development process.

In Poland, Lithuania, and the Czech Republic, USAID is carrying out demand-side management
programs with electricity distribution companies that are helping to create an industrial market
for private energy service companies. Through the USAID's Utility Partnership Program with
the U.S. Energy Association, leading U.S. utilities are donating the time of their executives and
experts to work with sister utilities and help them in their efforts to privatize and adapt to a
market economy.

2.A.2. Policy Reform

Energy sector policy has been inadequate in many developing and centrally planned countries.
In the power sector, for instance, many government operated utilities are unable to meet the
rapidly growing energy needs as the economies expand. Poor financial management and
subsidized tatiffs have resulted in deteriorating rates of return on power investments and an
inability to finance additional facilities. Operating efficiencies are frequently very poor, and even
normal maintenance activities are inadequate because of lack of funds or poor training.

To combat the deficiencies in power sector policy, USAID has made. energy efficiency,
renewable energy, and integrated resource planning key elements of its OWl. Many of the
management deficiencies can be addressed through integrated resource planning techniques, and
technology and fmancial management issues can also be incorporated into this planning process.

Much of USAID's energy sector activities have been concentrated in the power sector, both in
the supply and demand side. This sector has been selected because there is a reasonably well
defined infrastructure and hierarchy of organizations, and the relatively limited resources
available to USAID can be used effectively. However, the Agency also recognizes that
inadequate planning in the transportation sector is a universal problem, and has begun to address
transportation issues in several of its OWl projects.
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A component of the policy reform strategy has been the enccuragement of private sector
participation, particularly in the power sector. Policy guidelines and regulations, and financial
incentive mechanisms are required prior to private sector investment. The Agency has found that
it is more effective in promoting the adoption of environmentally-sound technologies by assisting
in the refonn of markets and restructuring of economic sectors, than through the more traditional
approach of unsustainable isolated demonstration projects.

As an example of a broad policy driven project, the Agency is supporting an innovative program
in Costa Rica to make use of agricultural residues in the sugar industry to fuel on-site private
power generation. Part of an II-year, $12 million USAID project, this activity focused on the
development of a government policy pennittin}; private power hookups, pricing reform, and
power sales to the national grid. The project also concentrates on the development of new,
privately-owned, biomass-fired power generation units.

2.A.3. Capacity Building

In countries dominated by the public sector, a thriving market economy and private sector cannot
be created overnight. New institutions must be created such as those necessary to encourage
private sector producers, and old institutions dismantled. A critical aspect of USAID's strategy
must be to strengthen private sector capabilities, particularly in the constructioll and management
of efficiently run plants and businesses, and to build the capacity within the public sector to
manage market-based decision-making mechanisms.

To support these efforts, increased resources are being devoted to the training of host country
officials and experts on energy planning, renewable energy systems, environmental management
in the energy sector, energy efficiency, private power participation, and financing. Training
opportunities include fonnal course work, internships with U.S. energy organizations, and visits
to U.S. energy facilities, including utilities, manufacturers, architect-engineers and private
developers.

In 1990, for example, USAID launched the Global Energy Efficiency Initiative (GEEI) to
encourage the incorporation of energy efficiency into the development strategies of developing
countries and countries in Eastern and Central Europe. GEEI is a coalition of U.S. government
agencies, universities, national laboratories, private companies, environmental and energy
organizations, and other nongoverrunental groups, and whose primary aim is to buHd a
partnership among such institutions in industrialized and developing countries.
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2.A.4. Environmental Technology Cooperation

As part of the OWl, USAID is promoting innovative, market-driven technology cooperation
between U.S. and developing country organizations. The U.S. manufactures and exports some
of the world's most energy efficient and environmentally-sound energy and information
technologies. These technologies include combined cycle power plants, renewable energy
technologies, computer-based control systems, heat exchangers, lighting equipment, windows,
electric motors, refrigeration and air-conditioning equipment, automotive emissions controls, and
expertise from energy services companies. U.S. manufacturers and developers can work with
developing country counterparts to develop new environmentally-sound, global information
technologies suitable for developing country markets. In addition, through its work on projects
with private power developers, USAID can also effect a more immediate transfer of efficient and
environmentally-sound energy technologies through the development and construction of projects
using these technologies in those countries.

The growing demand for new, efficient power plants and the realization of energy efficiency
needs in developing countries create increased export opportunities for U.S. technologies.
Imports by developing countries of energy efficiency technology totaled $4.2 billion in 1990, and
are expected to grow by 2 to 3 percent annually. The U.S. market share of these imports was
only 10 percent in 1990, however, and is now declining. Close collaboration between developing
cOuntries and U.S. industry has helped to improve the competitive advantage of U.S. firms and
helped increase U.S. market share in power generation, energy efficiency, and environmental
technologies and services.

Coal is a major source of energy for millions of people around the world, accounting for a quarter
of total primary energy use worldwide (Holdren, 1992; IPCC, 1991b). Coal is also responsible
for about 42 percent of all CO2 emissions from the energy sector, and approximately 36 percent
of CO2 emissions from all anthropogenic sources (IPCC, 1991c). Coal use for electricity
generation is expected to grow substantially in countries such as Indonesia, India, and China over
the next several decades, providing a major opportunity for technology cooperation in coal
gasification and other environmentally-sound technologies.

2.B. Sustainable Agriculture

With some 3.2 billion hectares of arable land on the Earth's surface, agriculture is a major sector
of human interaction with the environment. The sector is extremely complex, interacting at all
levels of human endeavor (production, marketing and consumption) and environmental
consequence (air, soil, water, climate, biodiversity, and natural resource base). Priority is now
placed on agricultural activities which build on a country's comparative advantage and optimize
present and future uses of natural resources in an environmentally-sound manner.
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Improvement of the well-being of the world's less advantaged people is based on addressing long
range concerns about food security and the "health" of natural resources. To do this, agricultural
programs are now devoting greater attention to developing integrated production systems 
sy~tems that enhance the structure and function of the broader agroecosystems. The lack of
understanding of the interrelatedness of system components has undemrined agricultural
sustainability in the pal)t, and failure to consider anyone of them fully will inevitably undermine
it in the future. A systems approach to agricultural development is necessary if these
shortcomings are to be overcome.

The impact of agriculture on global climate L .lnge comes in two general forms: 1) global
warming through disruption of th.e carbon cycle and emission of other greenhouse gases such as
methane and nitrogenous gases, ..md 2) disruption of micro and macroclimates (rainfall,
temperature, and season length) through human intervention caused by agricultural production,
agroforestry, and silvopastoral practices.

The agricultural sector has responded to the challenge of global climate change in two ways:
development of an awareness of the causes and implications of climate change; and mitigation
of processes and activities considered to be the causes of global climate change. Mitigation has
been by far the most important focus area of USAID intervention. For instance, the development
of productive economic and sustainable systems of food production in tropical regions is key to
reduction of deforestation. Developing an awareness of the causes and implications is an
important part of the USAID portfolio. Awareness takes many forms; training, public (and
governmental) awareness, and basic research, and usually is integrated as elements of on-going
programs.

2.8.1. Leveraging Investments and Donor Coordination

The thrust of USAID's donor coordination has been to find potential collaborators with shared
program and technical objectives, and to design and implement programs collaboratively.
Multilateral cooperation has had its greatest impact and success in small countries or regions.
The problem to be addressed is limited to a manageable size either geographically, socially, or
politically. Recently there has been a trend for greater multilateral coordination at the program
planning stage. A general acknowledgement by donors is that, in an atmosphere of diminishing
resources, better coordination and cooperation is required. Globally, USAID, the Food and
Agriculture Organization (FAO), the Rockefeller Foundation, and the World Bank are supporting
the International Forum for the Development of Sustainable Land Use Systems (INFORUM)
which serves as a communication network among researchers and policy-makers on topics related
to sustainable agriculture and global climate change issues.
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2.B.2. Policy Reform and Capacity Building

USAID recognizes that the policy envirornnent in many developing countries is responsible for
market distortions, discouraging food and agriculture production, and negatively affecting the
natural resource base. Before goverrnnents can implement agricultural reforms, focused policy
analysis is required to help policy decision-makers better understand policy alternatives and
impacts. Greenhouse gas emissions by agricultural systems has only recently been added to the
list of potential impacts of policy decisions.

The Agricultural Policy Analysis Project (APAP) and the Environmental and Natural Resources
Policy and Training Project (EPAT) are programs that provide policy analysis support to USAID
Missions. These programs are global in design, and have slightly different policy focus targets.
APAP deals only with natural resource issues affect.ed by agricultural systems, while EPAT
covers general natura.l resource and environmental policy issues. Both are relatively new
programs which are active in all regions of the world, and both address issues of global climate
change.

2.B.3. Environmental Technology Cooperation

USAID's strength in reducing the impact on global climate change has been through its global
network of technical cooperation. The relationship of the forest with agriculture, especially in
tropical regions that provide productive, economic and sustainable food production systems, is
a major key to reducing deforestation.

USAID is the lead donor to the Consultative Group on International Agricultural Research
(CGIAR) that sponsors two international centers dedicated to reducing deforestation. The
International Rice Research Institute (IRRI) is also undertaking research on methane emissions
from rice production.

2.C. Conservation of Forests and Biological Diversity

Forests and other natural terrestrial ecosystems are significant to global climate change for two
principal reasons. First, a significant amount of carbon is stored in the biomass of trees, shrubs,
and other organisms and the organic matter in the litter and soil. When forests are converted to
other land uses, much of the carbon stored in the biomass, litter, and soil is converted to CO2 and
released into the atmosphere, either quickly as the felled biomass is burned to prepare the site for
planting, or more gradually as leaves, branches, roots, trunks or processed lumber decay.
SeCondly, ecosystems will be adversely affected by climate change, because some species within
natural communities will be less adapted to survive under an altered climate, thus leading to
changes in species composition of communities and ecosystems.
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USAID is implementing activities specifically designed to counter CO2 emissions from tropical
deforestation in Latin America and the Caribbean. In Mrica, USAID is improving the capacity
of institutions to address global climate change by funding resource, policy. and institutional
analyses and training. Most of USAID's sustainable forestry and natural resources management
activities help to lessen either the rate or the impact of climate change, although they were not
designed specifically for either purpose. Presently, the impacts of these activities on the global
carbon budget are not being monitored. Conserving tropical forests avoids the net release of CO2

which would occur otherwise because the carbon sequestered in biomass and soil would be
oxidized by burning and decomposition processes. The same policies and institutional capacity
that countries require to sustainably manage their forests will also equip them to assess their
vulnerability and to adapt to climate change.

In fiscal year 1992, 133 projects in 56 countries were being carried out by USAID to conserve
tropical forests and biological diversity. Through these projects, complemented by financial and
technical support to other international agencies, NOOs, and scientific research centers, USAID
is addressing the root causes of tropical forest and biodiversity loss (ENRIC, 1993).

To attack the root causes of tropical deforestation, USAID assists countries to rationalize policies
in all sectors affecting forests, promotes effective government and private sector institutions for
policy analysis and technology application through technical assistance and training, develops
and adapts sustainable resource management technologies, and coordinates donor assistance in
forestry.

2.C.1. Leveraging Investments and Donor Coordination

Many of the investments and institutional reforms required before developing countries are in a
position to manage their forests sustainably are beyond the budget capabilities of USAID.
However, well-time..d :me. designed interventions by USAID can frequently catalyze or leverage
much larger investments by other donors.

In several countries, USAID has used relatively modest sums of money to catalyze cross-sectoral
collaboration among the government, national NOOs, the private sector, USAID, and other
donors to analyze the interaction of forestry and natural resources management with other
environmental issues and to integrate environmental and economic policies through the National
Environmental Action Plan (NEAP) process. The success of the NEAP for engaging the
participation of a broad cross-section of society in integrating environmental and economic issues
has prompted the World Bank to require that countries prepare NEAPs prior to receiving
development loans (Ford, 1992).
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The Tropical Forestry Action Plan (TFAP) was launched in 1985 by the World Bank, the United
Nations Development Programme (UNDP), FAO, and the World Resources Institute (WRI) to
counter tropical deforestation by improving coordination among donors and raising increased
overseas development assistance for forestry. Soon after the initiation of the TFAP, forestry
advisors representing the major donors fornled an ad hoc consultative group on TFAP called the
TFAP Forestry Advisors Group (FA-G). While providing liaison work with FA-G, USAID has
participated in the FA-G's evaluation of the effectiveness of the TFAP and helped to develop
recommendations for its reform.

2.C.2. Policy Reform

Unsound economic and natural resource policies and inconsistent environmental laws and
regulations are among the major causes of environmental degradation in developing countries
(USAID, 1992). Forest product prices that do not reflect the full environmental costs of resource
use, depletion and degradation, inconsistent tax policies, and insecure and inequitable resource
tenure all reduce the value of forested land and promote its conversion to other uses. USAID
helps countries analyze and improve their environmental polices both through project-level
technical assistance and through non-project assistance policy dialogue. One of the most
important policy interventions toward the achievement of sustainable economic growth is
democratizing natural resource management by involving local people in management decisions
for public lands. USAID achieves this goal through government adoption of incentives such as
secure resource tenure, technical assistance, cost-sharing, and favorable tax policies.
Governments are also assisted in the identification and reform of regulations for private forest
lands that stifle sustainable and productive enterprises. The revised regulations result in the
transfer of enforcement to the community level, and regulations that concentrate on activities that
affect other landowners and public resources. In East, Central and S )uthern Africa, the capacity
for local staff to effectively manage protected areas is being increased through training by the
Protected Area Conservation Strategy project. Protected area managers will be trained to
promote the development of local communities, ecotourism enterprises, and local vigilance of
protected areas. Regional training needs assessments are being carried out, and pilot training
programs will test training methodologies for protected area staff.

2.C.3. Capacity Building

For countries to sustainably manage their forests, government and non-government institutions
must exist that possess the capacity to determine and implement appropriate policies in the forest
sector (and other sectors that affect forests). They must be able to assess the natural resource
stock, evaluate land use capabilities, and allocate land to sustainable uses through a participatory
process. These institutions must also develop or adapt appropriate resource management
technologies and make the technologies available to those people managing the land. One of the
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most common elemenL .)f USAID projects is technical assistance designed to develop these
capacities in host-countr f ,'overnmental and non-governmental institutions. In the Philippines,
the 5-year, $125 million, l~a(Ural Resources Management Program enhances the ecological and
economic sustainability of lands managed as primary or secondary forests. The three major
components are perfonnance-based sectoral policy reforms, resource protection through a debt
for-nature SWttp. and support services for technical assistance. NGOs are being funded to assist
20 communities in organizing low-input, labor-based forest management. The government is
being assisted to work with the private sector to develop a planning methodology to shift
concessions from primary to secondary forests.

2.C.4. Environmental Technology Cooperation

USAID works in partnership with developing countries to fund research, development, and
adaptation of sustainable forest management policies and technologies. Frequently, additional
funds are leveraged through cooperation with other donors. Assisting the public and private
sector in developing countries to access new forest management and forest products technologies,
and helping entrepreneurs and producer organizations to adapt these technologies in profit
making enterprises, are important elements of USAID's technology cooperation activities. In
Asia and Africa, USAID has been supporting the ForestrylFuelwood Research and Development
Project (FIFRED), ending this year, to increase the capacity of national institutions to carry out
and apply research on multi-purpose tree species in woodlots and agroforestry associations that
are used for fuelwood and other community needs. Networks of national researchers and
institutions have been developed. By developing management systems for rehabilitating
degraded forest land, the project will reduce pressure on natural forests, while meeting the needs
of indigenous people living in and around these forests. Technologies developed by the project
also have the potential for use in establishing forest stands as sinks of atmospheric CO2,

2.0. Lessons Learned

USAID has learned many valuable lessons regarding the sustainability of development projects.
The most important lesson learned is that for on-the-ground, lasting results, projects must
include training components so that host country nationals will be able to manage and
maintain the project. For this to occur, there must be incentives to the would-be host country
practitioner of the project to become its manager. These incentives should be in the form of
monetary increases or bendits from the host government.
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Other lessons learned include the following:

There are four levels ofproject interaction necessary for successful projects. These levels
include international, national, state and commercial transactions.

International- USAID has been working collaboratively with international partners to
create a policy enviromnent that will encourage multilateral lenders, private lenders, and
other groups to increase the availability of capital for investments.

National - Much of the market reform and sector restructuring that will be necessary must
take place at this level. This may involve rewriting of natic-nallaws and regulations,
institutional reorganization and strengthening, privatization of public enterprises
including industry and the power sector, price reform, and other measures that clear the
way for private sector initiative and create a level playing field in the marketplace. The
purpose is to identify and accelerate sustainable social and economic development by
promoting private sector solutions in developing countries and emerging market
economies. Private sector participation helps govemments to utilize their own resources
more effectively, to access new sources of capital, and to capitalize on the technical and
managerial expertise of private companies.

State - In spite of sweeping national reforms, the institutional capability to implement
new policies and programs is often lacking at the state or regional level. Certainly this
is true in the NIS, where authority is rapidly moving to the regional level and is ahead of
the local institutional capability to handle the new responsibilities. Power and other
infrastructure regulation often rests at the state or local level in many countries, and
significant efforts are necessary at this level to create the understanding and capability to
promote and manage private sector options.

Commercial Transactions - This is where the private marketplace operates. Strong
capabilities must be developed at the transaction level that accommodate the needs of
both the host-country government and the private sector. These transaction capabilities
often exist at only a rudimentary level in many developing countries. Actions at the
international, national, and state levels will be ineffective unless sufficient transaction
incentives and capabilities exist.

Leveraging works best when all donor partners are present at all stages ofa project from its
definition and design through its implementation. There is a need to build institutional
partnerships in developing countries between donor partners, country officials, and the private
sector.

17



Global Climare Change: The USAID Response

Replicating model projects has proven to be a cost-effective and time-effective means of
bringing the successes and lessons leamed from one country to another. Care must be taken
to tailor the projects to the specific needs of the country.

Projects that are developediointly by several organizations must be housed within one specific
organization. This approach will give one group the ultimate responsibility to supervise the
successful implementation of the project.

It is preferable that policies neededfor project implementation be in place before the projects
are implemented. However, project development and policy/regulation formulation activities
can be concurrently implemented. It i~ important to note, though, that without the appropriate
policy environment, projects will not be sustainable.

USAID has learned these and other valuable lessons in developing and implementing projects to
combat global climate change. These lessons are an integral part of USAID's suggested GeeS
strategy. With a strong foundation in global climate change activities, as seen through the
examples in Appendix 1, USAID is ready to lead the U.S. in designing, drveloping,
implementing, and evaluating global climate change activities in developing and post-conununist
countries.
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Chapter 3

USAID's Global Climate Change Strategy

USAID will concentrate on the development of national policies and institutions that will lead to
the reduction in the rate of growth of greenhouse gas emissions from key developing and former
communist countries. As the lead U.S. international development agency, USAID will collaborate
closely with other international donors and lending institutions, and with other U.S. agencies who
will be instrumental in the implementation of development projects and the promotion of U.S.
technologies.

Strategic approaches which have proven successful in past USAID and other international
development projects can be used as guidelines for the development and implementation of country
specific or more general global programs designed to mitigate the net emission of greenhouse gases.
The strategic approaches address three major topical areas - the energy sector, forestry and natural
resource management, and information technology and dissemination. The agricultural sector has
been included in the forestry and natural resource management sector as a land-use issue.

The strategic elements are policy reform, capacity building, technology cooperation, and financial
leveraging. All four elements must be addressed successfully if sustainable development is to be
achieved. These strategic elements may be addressed at the international, national, state, and
transaction levels. Interactions may occur at a single level, or at all levels depending upon the
specific issue or project being addre.ssed and the country involved.

The flIst two strategic elements involve interaction with national and state agencies within the host
countries. Policy reform establishes the foundation for the creation of standards, codes, a.l1d
regulations, and the formulation of market structure within the ecoq.omic sector. Capacity building
is vital in both the government and private sector if development is to occur and be sustainable.
Capacity building may also involve interaction at the international level (e.g., MDBs) and at the
transaction level which could involve either public or private sector entities.

Technology cooperation is more than simply technology transfer. The technology cooperation
process involves the development and enhancement of institutions and human resources capable of
implementing and sustaining new technology. Successful technology cooperation requires an
institutional and regulatory framework to foster cost effective infusion of new technologies into an
economy. And, it also requires access to fmancial markets. Successful technology cooperation will
typically involve interactions at all four levels.
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The remaining strate.gic element, financial leveraging, is required to provide the linkage between
policy development, capacity building, and technology commercialization. Financialleveraging
may occur internationally with donor and multilateral development bank partners, or more locally
with private sector lending institutions.

USAID will concentrate on the first two strategic elements described above - policy reform and
capacity building - which historically have been key foci of Agency attention. One of the major
goals of USAID will be to create a favorable political and market climate for the successful adoption
and implementation of state-of-the-art, environmentally-sound technologies. The Agency will also
collaborate with other donors and MDBs to ensure that the developing countries are provided access
to development grants and concessional funding to foster the successful commercialization of new
technologies. With its decades of successful experience in these areas, and with a continuing in
country presence, USAID is positioned to lead the U.S. interagency effort in the development of
institutional and regulatory frameworks in developing countries which will open the path to
widespread utilization of environmentally-sound technologies and methodologies and the creation
of economically and environmentally-sustainable economies.

USAID will focus its main attention on the development of country-level greenhouse gas (OHG)
mitigation programs. The basis of these activities may be national level efforts to inventory sources
and sinks of greenhouse gases, and to develop national action plans and response strategies to reduce
greenhouse gas emissions. Currently USAID, along with ten other U.S. agencies, is participating
in the U.S. Country Studies Initiative (CSI) which is providing ass;stance to developing countries
and the NIS in these areas. Close coordination with the host governments will assure that additional
USAID efforts in the mitigation area will be complementary in nature. USAID will also coordinate
with the appropriate host government agencies to encourage the integration of emission reduction
goals in relevant national developm~nt policies and goals.

Because of limited availability of funding for climate change activities, USAID must concentrate
on a set of key countries. The criteria used to select key countries for mitigation programs include
the type and quantity of emissions and the ability to absorb GHGs in natural sinks. Consistent with
findings of the Intergovernmental Panel on Climate Change (lPCC), the United Nations
Environment Programme (UNEP), and other international global climate change organizations,
these should be the most important criteria for selecting a key country. Another important factor
to conside~ includes the ability and willingness of a country to adopt greenhouse gas emission
mitigation policies (Le., its "tractability"). A country that receives high ratings of tractability would
be one in which our investments would likely make a positive difference. It is also in the interest
of the U.S. to recognize those developing countries that have joined us in signing such international
agreements as the FCCC. Other secondary criteria that should be considered are the natural and
financial resources available within a particular country.
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Evaluating the effectiveness of new sust.ainable development projects will be a primary goal of
USAID as it restructures its foreign assistance program. This will be a major challenge, particularly
for projects that concentrate on human development as opposed to implementation of specific
technologies. It may be possible, for example, to quantify the amount of c~bon dioxide emitted per
unit of electricity generated or the amount of methane produced per ton of rice harvested. It will
be difficult, however, to attribute a specific reduction to specific measures such as policy reform,
capacity building, institutional development, or technology cooperation.

A secondary USAID objective in the climate change arena - and one that is mandated under the
terms of the FCCC - is to assist developing countries assess their vulnerability to changes in climate
caused by the accumulation of greenhouse gases in the atmosphere, and to assist in the formulation
of plans to adapt to climate change if requested by the affected countries. Although USAID will
also assist developing countries in the vulnerability assessment and adaptation area, those activities
will be conducted on a country-by-country basis, but not as part of a broader global program.

The key objectives of the Gees will be to: promote efficient energy production, transmission and
end usage and renewable energy technologies while simultaneously expanding public and private
energy services in developing countries; promote sound forest and natural resources management
practices in key countries; and improve information collection and dissemination and global
electronic communications. These objectives must also contain achievable targets and criteria for
selecting key countries.

The fmal section of this chapter focuses on measuring results. Illustrative targets are presented for
discussion purposes only. The key indicators for success should be selected to indicate whether
programs are effective in establishing long range trends that lead to the eventual stabilization of
greenhouse gas concentrations in the atmosphere at a level that will not result in unacceptable global
climate changes. In the energy and industrial sector the initial goals should be the reduction of
greenhouse gas emissions per unit of us\.'ful output (e.g., kWh of electricity, passenger mile, ton of
steel) through implementation of energy efficiency measures and improved technologies, and the
substitution of low carbon emitting fuels such as natural gas for coal or oil. The long range goal
should strive toward: the expanded use of renewable energy technologies; commercialization of
power sector equipment such as biomass and coal gasifiers; use of fuel cells and high specific energy
intensity and storage capacity batteries; restructuring of the transportation sector; utilization of more
efficient and creative engineering and architectural designs in the built environment and the
industrial sector; and more effective use of information technologies. These short and long teml
goals acknowledge both the need for developing countries to increase per capita services over the
next half century, and the obligation to participate in the global effort to reduce greenhouse gas
emissions and stabilize OHG concentrations. In the forestry and natural resource management
sectors, including agriculture, global climate change efforts must concentrate on the net reduction
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of carbon dioxide emissions through appropriate forestry and land use practices, and on tht
reduction of methane and nitrous oxide in the agricultural sector.

3.A. PROMOTING EFFICIENT ENERGY USE AND RENEWABLE ENERGY WHILE
EXPANDING PUBLIC AND PRIVATE ENERGY SERVICES

The energy sector will playa pivotal role in USAID's GCCS since this sector accounts for one half
of the potential global warming problem. Because of the importance of the energy sector to
economic development, and because of the significant potential for managerial and technological
improvements in this sector, USAID has a major opportunity to foster economic growth while
simultaneously addressing the greenhouse gas emission problem. In particular, USAID can assist
in restructuring the energy sector, promoting the adoption of low and non-carbon emitting
technologies and energy efficiency improvements, and fostering conditions that are favorable for
investment, particularly from the private sector.

Declining i.nstitutional and financial performance has been a major problem in many developing
countries. Financial rates of return have been declining since th~ 1970s, from around 10 percent to
as little as 2.8 percent in 1989 (Schramm, 1991). Compounding the problem are artificially low
tariffs, now approximately half those in the GECD countries. Inappropriate investment policies
have emphasized the construction of new facilities while simultaneously de-emphasizing good
operating practices and periodic maintenance procedures. These policies have resulted in nominal
capacity margins of 40-59 percent versus a more desirable 15-30 percent in GECD countries.
Transmission and distribution losses are up to 20-30 percent versus 7-8 percent in GECD countries.
The result has been peak demands which outstrip peak supply by between 10-25 percent in many
countries. Rolling blackouts or brownouts are the only immediately available means of coping with
the shortfalls.

At the heart of many of these problems are fundamental institutional and management issues (Jhirad,
1992; Schramm, 1991). Most electric utilities are government-owned. They are regulated by a
ministry with a politically appointed head and a regulatory body that is not independent.
International studies coordinated by the United Nations and the World Bank, such as the Report on
the Stockholm Initiative on Energy, Environment and Sustainable Development (SEED): Strategies
for Implementing Power Sector Efficiency (SEED, 1991) and the Core Report ofthe Electric Power
Utility Efficiency Improvement Study (World Bank, 1991), found that many of the utilities suffer
from management problems caused by a lack of autonomy from government, and that there was a
growing tendency to view public utilities as politi..:al patronage machines or as a vehicle for local
employment generation.
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In the past, power expansion has been financed through internal resources and major loans from
multilateral and bilateral development institutions. However, inefficient financial management,
combine j with the inability of a country to meet the financial commitments necessary to address
the growing demand of power expansion, have made investment in power expansion increasingly
unattractive to potential investors. With the demand for electricity growing at between 5 and 15
percent per year in most developing countries, the traditional sources of capital are insufficient
(Cartselos, et al., 1993). Over the next decade, it is estimated that aggregate capital requirement for
the projected 384 gigawatt (GW) sector expansion program will amount to $1 trillion in current
dollars (Moore, et al., 1990). Of the $100 billion annual requirement, about $40 billion is required
in foreign exchange, and only about $10 billion per year is projected to be available for developing
country expansion projects from all multilateral and bilateral development institutions and external
private lenders and investors (Jhirad, 1990).

Developing countries have begun to adopt economic and investment policies that attract private
sector investment and capital. Private sector participation helps governments to utilize their own
resources more efficiently, to access new sources of capital, and to capitalize on the technical and
managerial expertise of private energy companies. Involvement of the private sector in the
development of the power sector can accelerate sustainable economic growth and social
development in USAID-assisted countries by helping to alleviate these countries' energy shortages.
Private sector participation, besides providing needed capital infusion, also helps to strengthen the
sector through competitiveness, efficient management techniques, promotion of efficient use of fuel
mix, and timely on-budget completion of environmentally-sound power plants.

Efforts aimed at institutional and policy reforms and at providing capital flows within developing
coW1tries should result in increased access to environmentally-sound technologies that are essential
for sustainable development. At the present time, however, the "gap between the least
technologically developed countries and the rest of the world is accelerating, requiring special
attention to their problems" (Gray, 1992). Past efforts to transfer environmentally-sound
technologies have often failed because the transfer was viewed as a single event, was overly focused
on hardware, and did not involve a symmetrical relationship between the parties involved. The
adaptation and diffusion of energy efficie.nt and renewable, environmentally-sound, energy
technologies is best viewed as an on-going process where there are mutual interests in sharing
information, know-how and technology, and where technologies are viewed as total systems,
including procedures, processes, products and services as well as equipment (U.S. Delegation of
Technology Cooperation, 1991). Indeed, the process is more productively and accurately
understood as teclmology "cooperation" as opposed to technology "transfer", with the emphasis on
collaboration and accommodation of mutual interests rather than on th~ simple transfer of
equipment.
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The problems described above are interconnected in a complex web referred to here as the "triple
bind": insufficient capital; outmoded institutions and policies; and severe environmental constraints.
(Jhirad, 1991). The formula necessary to address the triple-bind is a combination of improved
investment capabilities, enhanced institutional and individual performance, and increased technology
cooperation. The building of indigenous capability to produce and use energy efficient and
renewable energy technologies on a significant scale should be the objective of such technology
cooperation. A necessary ingredient is increased involvement of the private sector.

3.A.1. Institutional Reform and the Private Sector

USAID's approach toward reforming and enhancing energy and industrial institutions should focus
on three areas: 1) institutional restructuring, 2) industrial modernization, and 3) capacity building
in both the public and private sectors.

Commercially-autonomous entities governed by politically independent regulatory bodies have
proven to be most effective in reforming and retrofitting inefficient and environmentally-unsound
power sources and industrial facilities. Pricing reforms should: introduce full-cost pricing for
electricity and other energy forms; remove inefficient and ineffective subsidies (except those safety
nets for low-income households); and identify, quantify and include environmental externalities in
the price of energy.

The industrial sector accounts for approximately half of commercial energy use in most developing
countries. This sector is often characterized by a predominance of a few large, publicly-owned
plants, such as steel mills and cement plants, with a large number of smaller, usually privately
owned plants. The large public plants are often considered as "employers of last resort", and thus
are overstaffed and inefficiently operated. In addition, the prices of both raw materials and
components, as well as the end produ Jrices, are often regulated thus removing market incentives
to improve efficiency.

Major reforms of the industrial sector include: the introduction of efficiency and emissions
standards for common energy consuming equipment such as motors, lighting and boilers; the
creation of comprehensive programs aimed at improving the energy efficiency of buildings,
including a global effort to promote the adoption of building energy codes and appliance efficiency
standards; .a broad-based effort to redirect present trends in the transport sectors of key countries,
including the introduction of electric vehicles and greater investment in mass transit; and,
technology cooperation programs to infuse modern information-intensive manufacturing, quality
control, and distribution methodologies and technologies, adapted to local conditions and oriented
to address indigenous problems, into developing country industrial sectors.
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Revitalization of developing country institutions and the private sector will not succeed unless the
capacity exists to take advantage of and properly manage the new market-oriented approaches.
Within govenunents, capacity must be strengthened to regulate the power sector based on true cost
(including environmental externalities) considerations. In many cases, basic cost infonnation is not
available, not to mention the tools and expertise to use this information for cost-based tariff setting
or integrated resources planning. Within the private sector or newly privatized enterprises,
management must be retrained regarding everything from identifying products demanded by the
market to managing power production facilities for maximum efficiency. Experience has shown that
this training is needed at both the state and federal levels to provide in-country officials with
appropriate skill to efficiently evaluate, negotiate and interact with private sector investors on
proposed projects. Key components of a capacity building program, in response to these needs,
should include training, exchange and technical assistance programs directed at:

the power sector, including utility regulation, tariff design, integrated resources planning,
demand-side management, competitive bidding and issues related to independent power
development and privatization, energy and emissions monitoring, data collection and
analysis to facilitate power sector planning, and emissions control; and

the industrial sector, including pollution prevention and control, efficient plant operation
and management, transportation planning, use of modern infonnation technology, land use
planning, and energy efficient building design.

USAID will also continue its support of the CSI which is primarily engaged in capacity building
activities. One of the major objectives of this program is to foster the development of indigenous
institutional capabilities for addressing the climate change issue. Through its active participation
in the CSI, USAID will seek to ensure coordination of U.S. Government efforts in developing
countries.

3.A.2. Environmental Technology Cooperation

There now exists over a decade of experience in technology transfer and cooperation, and several
effective programmatic models have emerged. USAID/India's PACER has yielded commercially·
viable joint ventures to produce innovative technological solutions to local energy and
environmental problems. US AIDffhailand's U.S.-Thai Development Partnership Project is also
rapidly stimulating the formation partnerships that benefit the energy, and other, sectors. These
programs, and other USAID experience confirm the six essential building blocks for successful
technology cooperation: 1) sound economic conditions, 2) national capacity, 3) an assessment of
the country's technology situation, 4) a sound decision-making process, 5) access to infonnation,
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and 6) an introduction to and encouragement of private sector participation (U.S. Delegation of
Technology Cooperation, 1991).

The development, commercialization and widespread diffusion of environmentally-sound
technology will be an essential element in the industrial modernization and economic growth
strategies of all nations. This common goal provides a major opportunity for global partnerships
between developed and developing nations stressing technology cooperation that is both
economically productive and environmentally sustainable.

USAlD's strategy for broad-based economic growth recognizes the need for productive technology,
along with other important factors, such as good governance, adequate investment and savings, and
access to education and health care. USAID will emphasize the need for sectoral reforms, and will
assist host nations in building indigenous institutions and policies that promote openness to trade
and investment.

Information-intensive technologies, based on globally-competitive technological elements but
adapted to local conditions and incorporating local skills, offer a special opportunity for technology
cooperation having a strong positive environmental impact. In addition, because the United States
is a world leader in these technologies, this emphasis offers numerous mutually-beneficial trade and
investment opportunities.

In this process, USAID will support the development of an institutional and policy capacity within
recipient countries to develop, transfer and adopt technologies that will enhance environmentally
sound growth. This will also entail the strengthening of local markets for environmental technology
services and equipment through capacity building, local environmental management, training and
information dissemination. Sectorally, this will require the reduction and eventual elimination of
environmentally harmful industrial and energy practices. USAID therefore has a unique role in the
U.S. Government in creating the conditions for effective technology cooperation and adoption, and
will cooperate with other U.S. Government agencies such as TDA, the Department of Commerce
(DOC), and the U.S. EXIM Bank and OPIC.

One method whereby USAlD may improve its role in environmental technology cooperation is by
fostering industrial and utility partnerships. These partnerships will be catalyzed and established
through a "Marshall Plan" approach that supports institutional representatives from developing
countries and the former communist nations in developing long-term industrial, commercial and
private sector educational and cultural links with counterpart organizations in the United States. The
plan will support study tours and fellowships in the United States, and will foster sister relationships
among universities, industries, utilities and cities focusing on environmental technology in
infrastructural investment. It is anticipate,d that the element will build on existing programs
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supported by the U.S. Energy Association and the Sustainable Cities Initiative (SCI). SCI brings
together private sector companies involved in environmental technology to focus on creating and
implementing models for sustainable development in select cities in the world. USAID will work
in partnership with the private sector to ensure that environmentally-sound investments in energy,
transportation and buildings are leveraged and implemented. For example, USAID will participate
actively in the U.S. Initiative on Joint Implementation announced in the President's Climate Change
Action Plan.

In a wide ~pectrum of developmental situations, the needs for appropriate technology and for
accurate and relevant information conjoin to create a demand for information technology.
Information and information technology also play crucial direct roles in mitigating the adverse
environmental effects of economic activity (see box), and hence cons.titute a key cross-cutting
element of USAID's global environment and climate change strategy. This application of
information and information technology is addressed here.
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3.A.3. Investing in a Sustainable and Efficient Power Sector

Lenders are only willing to take on commercial risks in developing countries if the political risk is
covered by a combination of government guarantees, political risk insurance, multilateral bank
participation, and export credit agency guarantees. The Institute for International Finance, which
represents over 175 of the world's largest banks, is pressing the World Bank and the IMF to adopt
procedures that will cover the political risks of lending to developing countries (Bacon, 1993).
Developing country governments clearly want to limit their exposure by restricting the use of
govenunent guarantees.

A key factor in a successful investment program is political vision and commitment from the
developing country governments, and in particular, from progressive leaders who are willing to
serve as champions for the concept. Expanding power sector investments in developing countries
will involve a multi-pronged effort that entails close cooperation between country governments,
development institutions, and private developers, investors and lenders (Buresch, et aI, 1993).

A sustainable development investment strategy in the energy sector will complement its sister
strategies in institution building and technology cooperation by providing the necessary financial
resources required to make development projects viable. Specific components of effective
institutbnal reform and technology cooperation strategies were outlined in the preceding two
sections. Key aspects of the investment strategy are summarized below.

Agency collaboration with MOBs is necessary to promote additional lending in the areas of energy
efficiency, renewable energy systems, and low carbon emitting technologies, and to ensure that
climate change objectives are adequately incorporated into lending programs. USAID should also
cooperate closely with multilateral and bilateral development institutions to implement policies that
more effectively leverage private capital for large environmentally sound infrastructure projects.

USAID should encourage efforts by developing countries to develop investment policies that favor
private power generation, and in special cases, wholesale privatization of the electric utility. This
includes promoting local currency investments through market reforms and domestic capital market
development.

Successful ,Mission-funded programs should be replicated in other countries. Examples of several
successful programs in India include: PACER, that leverages private sector commercialization of
new environmentally superior energy technologies; EMCAT, that promotes enhanced capital
productivity through financing, technology, and management innovations; and, a project in the
Philippines focusing on demand-side management and energy sector restructuring, thereby
encouraging the increased use of sustainable, efficient energy technologies in the generation and use
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of electrical power. A key element in several of these programs is the use of host-country lending
institutions as key partners in the program implementation process.

3.A.4. Criteria for Selection of Key GCCS Countries and Major Contributors to Energy
Sector Emissions

The principal criteria used in the selection of key countries in the energy sector are the fraction of
total greenhouse gas emissions contributed by a particular country, and the type of greenhouse gas
emitted. This set of criteria is consistent with the findings of the IPCC, UNEP, and other
international global climate change organizations. Both current and potential future contributions
to GHG emissions should be considered. The major type of GHGs include carbon dioxide, methane,
nitrous oxide, and chloroflourocarbons (CFCs1

).

Other criteria include the ability and willingness of a country to address global climate change
mitigation and adaptation issues. This is termed a country's "tractability." A country that receives
high ratings of tractability will be one in which USAID investments will provide tangible results.
In addition, it is in the U.S. interest to recognize those developing countries that have signed the
FCCC. Other secondary criteria that should be considered are the natural and financial resources
available within a particular country. These criteria were used to screen a number of USAID
assisted countries to determine potential candidates for assistance in the global climate change area.
Details are presented in Appendix 4.

Based on the above criteria, USAID has identified the countries shown in the box and maps below
as major contributors to their energy sector GHG emissions. The first map below in Figure 3.1a
shows priority countries excluding those in the NIS. The second map shows the priority countries
in the NIS.

Major Contributors to Energy Sector Emissions:

Brazil, India, Indonesia, Kazakhstan, Mexico, Phili ines, Poland, Russia, Ukraine

CFCs are covered under the Montreal Protocol, and are not addressed further in this report.
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Figure 3.1a . Major Contributors to Energy Sector Emissions· Global

Figure 3.1b . Major Contributors to Energy Sector Emis§ions . NIS
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3.B. REDUCING GREENHOUSE GAS EMISSIONS BY PROMOTING SUSTAINABLE
LAND USE IN KEY COUNTRIES

Between 1 and 3 billion tons of carbon per year enter the atmosphere as the biomass present in
tropical forests cleared for agriculture is oxidized, either quickly in flres set to prepare planting sites
or gradually through the decay of leaves, branches, roots, and trunks (Sundquist, 1993). This is
equivalent to between 1/5 and 1/2 of all carbon released from combustion of fossil fuels, and thus
represents a major source of greenhouse gases. Forests cover about 3.6 billion hectares, or 28
percent of the earth's land area, and other wooded land such as forest fallows and shrubland total
1.7 billion hectares (World Resources Institute, 1992). The biomass of these forest and woodland
ecosystems represents a tremendous sink of carbon.

As a central element of our climate change strategy, USAID will undertake activities to favorably
influence the balance between organic and atmospheric carbon through two complementary
approaches. The flrst approach will maintain current carbon sinks by promoting activities to reduce
the high rate of tropical deforestation. The second approach will increase carbon sinks by increasing
the carbon stored in existing forests and establishing new forests.

Deforestation can be countered by establishing protected areas such as parks and by sustainably
managing forests to produce goods to the benefit of rural people. USAID will promote the replacing
of policies and economic incentives that motivate rural people to convert forests to other land uses
such as farming and grazing with policies and economic conditions that will motivate and empower
these people to sustainably manage forest resources for their economic benefit. Such management
will not only avoid emissions of greenhouse gases, but will also provide long-term income
generation to alleviate poverty among forest-dependant people, in support of USAID's economic
growth strategy. Reducing deforestation will also counter the accompanying loss of biological
diversity, which limits the present and future ability of many countries to sustainably produce
equitable economic benefits from their natural resource base. This component of the Global Climate
Change Strategy complements USAID's Biological Diversity Strategy.

New carbon sinks will be established through ecologically, socially, and economically sustainable
tree planting. USAID will provide support for the development of tenure policies, reliable
accounting procedures, and appropriate technologies to create a favorable environment needed for
such reforestation to occur.

USAID efforts in support of sushinable agriculture under the Economic Growth Strategy will also
help to avoid deforestation ~/Y maintaining and increasing agricultural yields in areas already
cleared. Under the Global Climate Change Strategy, USAID will also assist the international
regional agricultural research centers and host-country partners to cooperate with U.S. Department
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of Agriculture (USDA) scientists to develop and apply technologies to reduce per capita methane
production from paddy rice and livestock production.

USAID will support efforts to establish a policy environment that will motivate local people to
conserve tropical forests and biological diversity and to plant trees. Donor coordination on policies
will be an important element of the objective. USAID will support the creation of strong, lean,
representative, accountable government and non-government institutions that will empower rural
people to sustainably manage forests by promoting their increased participation in natural resources
decision-making. USAID will also assist rural people to access, adapt, and/or develop appropriate
technical, cultural, and socio-economic infonnation and technologies for sustainable forest resource
management.

Appropriate policies, capable institutions, and knowledge are all necessary, but none alone is
sufficient, to achieve reduced greenhouse gas emissions by bringing about the sustainable
management of forest, range, and agricultural ecosystems. Therefore, USAID must support
interventions in all three areas to achieve the objective of sound sustainable land use in key
countries.

3.B.1. Sustainable Land Use Policies

USAID will provide assistance to host countries to identify the impacts of development policies on
forest use. Sustainable land use policies that provide economic incentives for sustainable resource
management and discourage policies that lead to unsustainable reSOUi'ce use, are critical. Policies
that facilitate the sustainable production of goods and services for a rapidly increasing population
will be encouraged in future activities. In this manner, the GeCS will contribute to and build on
activities under the economic growth focal area of USAID. Policies that lead to sustainable
agriculture adjacent to forests, and buffer zone management that protects ecosystem processes, will
be encouraged. Tenure policies that provide rural inhabitants with secure access and traditional user
rights to resources will also be promoted by this strategic approach. Local people's participation in
natural resource management decisions will contribute to and build on USAID's democratization
focal area.

USAID will promote market incentives for sustainable resource management, including the accurate
valuation of non-timber and timber forest resources. Current impediments to full valuation include
low prices paid to private and government producers, and concession policies that favor resource
mining. National policies, especially in the agricultural sector, that motivate rural inhabitants to
convert forests to other uses will be discouraged. Trade barriers, such as tariffs and restrictions on
imports and exports, will be modified and policies which encourage value-added forest and
agricultural product processing and open markets will be promoted. Using the strengths of markets
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to promote sustainable natural resources management is consistent with, and will build on, USAID's
economic growth focal area.

Conditions outside of the forest sector also influence natural resources policy. Population growth,
another focal area for USi\lD, will be a central part of the policy dialogue. Foreign currency
shortages are frequently offset by increased commodity exports produced through unsustainable
resource use. This strategic approach will provide technical assistance and promote policy dialogue
to improve natural resources legislation and government administrative procedures. Policy reform
will promote sustainable natural resource management through a legal and regulatory framework
of market incentives and strengthened enforcement. A policy-making process that bases land use
priorities on resource information and available technologies will be encouraged.

3.8.2. Empowerment Through Participatory Institutions

Activities designed to enhance institutional capacity will include incentives that empower women
and involve non-govermnental organizations and the private sector in natural resources management
decisions and provide management technologies to those on the land. Specific institutional skill
development areas will include science and technology generation and adaptation, resource and
policy monitoring and analysis, and budgeting, accounting, and personnel management. Emphasis
will be given to advocacy and access to information. Participatory planning processes that begin
with local needs assessments and indigenous knowledge and that link the knowledge base to the
users will be promoted.

An effective capacity-building component must include cross-sectoral activities that link sustainable
natural resource and protected area management with policy, population, economic growth, and the
education of, and participation by, women and disadvantaged minorities.

This strategic approach will complement activities undertaken to meet USAID's democracy focal
area by promoting the development of democratic institutions that are empowered to make and
implement sound natural resource management decisions.

A strategic approach that emphasizes empowerment through participatory institutions will provide
technical assistance and training to local institutions through specific Mission projects, assistance
from global bureau projects, and partnerships with other donors and multilateral development banks
and teclmical agencies. USAID technical assistance will complement and leverage investments in
host-country infrastructure and commodities by other donors.
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3.B.3. Resource and Technology Assessment and Development

USAID will assist host countries to assess the ecological, socia-cultural, and economic trends of
current land management practices that affect forests. Our combined efforts will seek to increase
public awareness of the causes and effects of the loss of forests and biological diversity. Host
countries will be assisted in developing natural resource management systems that maintain
biological diversity and ecological processes while allowing people to benefit economically from
the resource. Assistance could include the compilation of current information on culturally derived
land use systems, indigenous knowledge, and the resource base. Information gaps will be identified,
and priorities will be established and funding provided for additional cost-effective assessments of
management systems and inventories for biological, water, and soil resources. Identifying
indigenous technologies that sustainably manage natural resources will be a central part of this
analysis. An assessment of current resource uses is essential to accurately project future needs.

To provide a baseline level of knowledge about the geophysical, climatic, and biological production
potential of forest, range, and agricultural ecosystems, assistance will be provided for countries to
determine current land use and assess the current stock of natural resources. Assessments will need
to be made of traditional uses of forests and of trees in agricultural production systems.

3.B.4 Criteria for Selection of Key GCCS Countries and Major Contributors to Forest and
Agricultural Sources and Sinks of GHGs

Countries in which USAID may focus activities to promote sound forest and natural resources
management practices for reducing emissions of greenhouse gases are identified based on their
current or potential levels of greenhouse gas emissions from deforestation and agricultural practices.
USAID may also focus on these countries because of their potential to sequester carbon through
reforestation or afforestation. As discussed in Section 3.A.4, additional criteria includes the
tractability of USAID working effectively in a country and the signatory status of the country with
regard to the FCCC.

Bolivia, Brazil, Ecuador, and Peru are identified because they encompass the Anlazon Basin, the
largest extent of tropical forest remaining on earth. The forests of central Africa are the second
largest extent of tropical forest. This area, called into the Central African Region, includes
Cameroon, the Central African Republic, Equitorial Guinea, Gabon, Zaire, and the Congo.
Indonesia and Papua New Guinea are identified countries because they are the home of the third
largest area of tropical forest. The Mayan forests of southern Mexico and adjacent Belize and
Guatemala represent another significant extent of tropical forest. Finally, Russia has the largest
extension of remaining temperate and boreal forest.
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The countries of Central America and the Philippines are identified as good candidates for the
establishment of sinks of carbon through tree planting. India, Indonesia, and the Philippines are also
induded because of the importance of their extensive rice paddies.

Major contributors to forest and agricultural sources and sinks of GHGs for forestry and agricultural
emissions are listed in the box below and are also shown on the following two maps, Figures 3.2a
and 3.2b.

Major Contributors to Forest and Agricultural Sources and Sinks of GOGs

Priority Countries: Bolivia, Brazil, Cent.ral African Region (Canleroon, Central African
Republic, the Congo, Equatorial Guinea, Gabon, and Zaire), Central America, Ecuador,
India, Indonesia, Mexico, Papua New Guinea, Peru, the Philippines, and Russia.

3.C. IMPROVING INFORMATION COLLECTION AND DISSEMINATION AND
GLOBAL ELECTRONIC COMMUNICATIONS

Agenda 21 addresses the issue of better information flow to and from developing countries. The
need for information arises at all levels, from that of senior decision makers at the national and
internationallcvels to the grass-roots and individual levels. There is a lack of capacity, particularly
in developing countries, and in many areas at the international level, for the collection and
assessment of data, for their transformation into useful information, and for their dissemination.

Sustainable development cannot occur in a vacuum, however. It is not enough to reform out-of-date
environmental policies and regulations or to leverage the necessary funds to bring plans or projects
to fruition. USAID must also help people locate sources of technology, share lessons learned about
projects with neighboring countries, and contribute to current databases of global climate change
and remote sensing information about their countries. A major part of capacity building is assisting
people to be self-reliant. To contribute, and to have ready access to, environmental information will
empower developing countries to sustain and build their own capacity.
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Figure 3.2a . Major Contributors to Forest and Agricultural Sources and Sinks of GHGs

Figure 3.2b . Major Contributors to Forest and Agricultural Sources and Sinks of GHGs
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Technology, capital and institutional reforms are necessary if developing countries are to improve
their efficiency and management practices, but these alone are not sufficient. Information regarding
new technologies and market reforms is a missing critical ingredient. Increased access by
developing countries to information is critical because:

Information is essential for the efficient functioning of free markets; as market reforms take
place and industry, power, and forest sectors are privatized, easy access to information will
be vital;

Information can move more quickly than technologies, capital or institutions; accelerating
the rate of information flows to developing countries is the fastest means of promoting the
use of environmentally sound technology, and is an essential preparatory task to the transfer
of technology and capital; and,

The U.S. is the world leader in information technologies; it can build on this leadership to
the benefit of both the developing world and U.S. businesses by building information
highways to the developing world to carry critical energy and environmental information.

3.e.!. Global Energy and Environment Information Exchange

The massive costs of both global environmental monitoring initiatives and the information
processing required to produce policy-relevant assessments of the data, together with substantial
unresolved scientific uncertainties, preclude more than a marginal role for USAID in either data
collection, data interpretation, or development of policy advice. Nevertheless, instances will exist
in which USAID can employ available information effectively to advance developmental goals.
Developmentally-sound USAID initiatives will exist in the follo'Ying areas:

Facilitating developing country access to global monitoring data, especially via the global
Internet;

Providing limited support for data assessments cdtically needed for developmental or
assistance delivery policy decisions;

Providing limited support for monitoring activities where critically-needed data do not
already exist, such as essential local information on certain globally-significant greenhouse
gas emission sources; and,

Building indigenous data assessment capacity to inform local decision-making.
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USAID is currently transforming its internal communications to incorporate linkage to the Internet.
The Internet, a rapidly-expanding network of more than 5,000 individual data networks worldwide
that conform to U.S.-developed standards, is the most widespread and most cost-effective means
for worldwide information delivery. It is being pursued rapidly by USAID's counterpart
organizations, such as the UNDP and the World Bank. Expansion of affordable Internet access will
be a high priority throughout USAID's programs, including those addressing global climate change.

3.D. ASSISTING DEVELOPING AND EMERGING COUNTRIES IN DEVELOPMENT
OF ACTION PLANS FOR ADAPTATION TO GLOBAL CLIMATE CHANGE

Although vulnerability and adaptation issues are discussed in this report, a "global" adaptation
strategic approach is not proposed. Instead, USAID will address adaptation responses on a country
by-country basis. In general, adaptation involves responding and adapting to the adverse impacts
of climate change.

As a signatory to the FCCC, the United States Government has made a commitment to assist
particularly vulnerable developing countries in adapting to the adverse impacts of climate change
pursuant to Article 4, paragraph 4. Even though the U.S. has such a commitment, the principal
financial mechanism of the convention, the GEF, is not available as a source of assistance for
adaptation measures. Under the terms of the GEF, only projects designed to combat global climate
change will be eligible for fmancial support. Because adaptation measures generally confer national
and local benefits, but not significant global benefits, projects aimed at adapting to climate change
will probably not be eligible for funding under the GEF.

One mechanism for assistance is the CSI. USAID is currently working collaboratively with other
U. S. Government agencies in the interagency CSI program. The individual country studies are
initiated at the request of host country governments. The Missions are working closely with the host
country to assure consistency of USAID programs and the CSI activities.

3.0.1 Climate Change Impact Assessment Issues

In developing countries, a changing climate will exert increasing impacts on an environment already
stressed by rising population levels. Marked decreases and increases in precipitation could result
in drought. and flooding, causing drastic reductions in the productivity of traditional agriculture and
in water supply for domestic and industrial consumption. Shifting coastlines and rivers could
displace homes, industries, and farmland. Increased storm frequency and intensity could affect
people and infrastructure along rivers and coastlines and on small islands. Altered natural terrestrial
and marine ecosystems could result in loss of biological diversity and impacts on communities
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dependent on forests and fishing. The people of developing countries are most vulnerable to these
changes.

The primary impacts of increased atmospheric concentrations of anthropogenic greenhouse gases,
especially carbon dioxide (C02) and methane (CH4), are predicted to be a warming of the
atmosphere, changes in the annual amount and timing of precipitation, increased severity and
frequency of extreme climate events, and sea level rise. Global circulation models predict a greater
wanning at the poles than at the equator, decreases in precipitation in some areas, increases in other
areas, and no change in yet other areas. A warmer atmosphere will have an increased capacity to
store water, and evaporation and transpiration rates should increase as a consequence.

3.D.2 Criteria for Country Selection

Although countries are n..'t being suggested here, USAID will apply the following criteria in
considering assistance in adapting to climate change: the severity of impact on agricultural
production systems; the degree to which natural ecosystems and biodiversity are threatened; the
susceptibility of low-lying coastal areas and islands from sea-level rise and storms; and the lack of
water resource development. Consistent with the fmdings of the IPCC and other international global
climate change organizations, these will be the most important criteria for selecting key countries
with respect to vulnerability and adaptation to climate change. Other important factors could
include a country's "tractability" -- the extent to which a country is read~' for long-term change, both
from a political aIld institutional standpoint. Availability of both indigenous and financial resources
will be a consideration. And, finally, countries which have joined the international community in
ratifying the FCCC will be eligible for priority treatment.

3.E. MEASURING RESULTS AND ILLUSTRATIVE TARGETS

USAID will measure the results of the GCCS by exanlining both progress in reducing net GHG
emissions and improvements in the quality of life for host country peoples. Any targets set must
be consistent with the interests and values of the American people and international agreements of
which the U.S. is a signatory. For sustainable reform to occur, the targets and results will be based
on a number of factors ranging from market price reforms to assisting key countries with the
establishment of policy and the implementation of regulatory and institutional reforms. A key
performance factor will be the success (or failure) of local capacity building programs.

The following illustrative targets are examples of the type of commitments the Agency will make
to address climate change. While these targets are only for illustration, they represent the breadth
and depth of the type of targets necessary if a lasting impact in developing countries is to be made.
It should be noted that targets, when set, will be palt of an Agency-wide goal, and not necessarily
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goals for individual projects. In addition, a project could encompass several of the targets
simultaneously.

Energy and Industry

Target 1: By the year 2005, USAID would have worked with at least 10 key countries to establish
and implement pricing policies and regulatory reforms that set efficiency and environmental
standards. Policy and regulatory reform are a necessary component of any environmentally
sustainable project. To determine if this target has been reached, USAID would look specifically
at three factors:

a) Comparisons of domestic energy prices with "world" or "border" prices, and estimates
of the effects of implicit and explicit subsidies, taxes, and other distortions;

b) Demand-side management utility investment shares of 10-15%; and,

c) Market shares of energy efficiency and renewable energy technologies.

Target 2: By the year 2005, USAID would have successfully completed 20 pilot projects in key
countries using energy efficiency and renewable energy technologies that demonstrate between 15
and 50 percent reductions in greenhouse gas emissions per unit of service delivered. Such projects
would include information technologies and information intensive methodologies. Pilot projects
have proven to be an effective means of implementing and evaluating development projects for
continuation or replication with fewer human and financial resources at stake. Three areas to look
at in evaluating pilot projects include:

a) Specific energy consumption (or energy intensity), by sector and nationally. This is a
measure of the energy used per unit of use or output such as kWh, GDP, product, passenger
mile, square mile, or other meaningful measure of output (e.g., kJ/kg of steel output). This
can be modified, especially in the pow~r and industrial sectors, to include direct measures
of efficiency such as overall generation efficiency or line losses;

b) Specific energy-related environmental emissions, by sector and nationally. Examples
include the emissions of CO2, CO, NO,p SOx, HC, and particulates per kWh, mile-traveled,
pound of product, unit of GDP, or other important use or output measure; and,

c) Market shares of energy efficiency and renewable energy technologies.
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Target 3: By the year 2005, USAID would have leveraged economically and environmentally
sustainable public and private sector investments in at least 10 key countries. Investment leveraging
is needed to concentrate the plethora of international funds into well-defined projects in developing
countries. Focusing financial resources into well-defined projects would encourage donor
coordination and participation while meeting the needs of developing countries. To measure the
results of this target, USAID needs to quantify the amount of public and private investment in the
energy sector (especially electric power; oil products, and gas).

Target 4: By the year 2005, USAID would have" taken action to encourage sound industrial
pollution prevention practices which reduce greenhouse gases in specific enterprises in key countries
by 15-25 percent per unit of output in at least 10 key countries. Strong pollution prevention
practices are necessary for any sustainable environmental program. This target would be evaluated
using specific energy-related environmental indicalOrs such as emissions of CO2, CO, NOx, SOx,
HC, and particulates per kWh, mile traveled, pound of project, unit of GDP, or other important use
of output measure.

Forest and Natural Resources Management Practices

Target 1: By the year 2005, USAID would have assisted 10 key countries from among those with
the world's highest current or potential deforestation rates to establish and implement policy,
regulatory, and institutional reforms that promote full valuation of both commodity and non
conunodity forest resources, resulting, if successfully implemented throughout the country, in a 15
percent net reduction in the 1990 levels of CO2 emissions from deforestation. A concerted effort to
promote sustainable forest management in key countries would complement USAID funding
through leveraging and donor coordination, improve policies, increase local capacity for
management, and make appropriate technologies available and assist with their adaptation to meet
local needs. To determine if the target has been reached, USAID would:

a) Assist local governmental and non-governmental institutions to establish a baseline
inventory of existing land use, and monitor changes as part of their national environmental
planning process. These activities can be accomplished in cooperation with the United
Nations Global Forest Assessment coordinated by FAO. In this manner, enhanced national
capacity to monitor resource stocks and their drawdown would assist USAID in measuring
how well targets are met; and,

b) Assist to key countries evaluate their current policies, institutional capacity, and
technology as part of their national environmental planning process. Increased national
capacity to analyze policies and develop and adapt technologies through USAID assistance
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would allow national governmental and non-governmental institutions to evaluate
improvements in policies, institutional capacity, and technologies made by the year 2005.

Target 2: By the year 2005, USAID would have assisted key countries in: acquisition ofanalyzed
images from remote sensing,' ground verification,' and assessment offorest cover data. Among the
countries assisted would be the countries identified under Target 1. To measure whether this target
has been reached, USAID would:

a) Evaluate the Global Forest Assessment budget to determine the relative contribution of
USAID; and

b) Assemble information from missions and regional bureaus about support to countries for
acquisition of analyzed images from remote sensing data, ground verification, and
assessment of forest cover data.

Target 3: By the year 2005, USAID would have assisted with the development of rice and livestock
production systems and products that produce 10 percent less methane per capita from rice and
livestock in key countries. USAID would support research in partnership with host country
institutions to develop paddy rice production systems that produce less methane. Other possible
interventions would contain methane in manure through biogas generation and use for on-farm
energy production. Once technologies have been developed, USAID would assist host country
government and non-government institutions with the adaptation of technologies by farmers. To
evaluate whether the target has been reached, USAID would:

a) Determine baseline per capita methane production levels for different rice and livestock
production systems through consultation with international experts or through monitoring
programs;

b) Support funding for research programs in rice and livestock production systems that
produce less methane at international agricultural research center in partnership with host
country institutions;

c) Assist with the adaptation of reduced-methane rice and livestock production systems by
farmers; and.

d) Monitor per capita methane production levels for different rice and livestock production
systems in the year 2005.
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Information Dissemination and Electronic Communications

Target 1: By the year 1996, USAJD would have established information dissemination plans for all
global climate change key countries. As stated in the documents from the Earth Summit,
developing countries and, upon request, international organizations should carry out inventories of
environmental, resource and developmental data, based on national and global priorities for the
management of sustainable development. The first step in this endeavor is to develop a plan of
action that takes into account current information dissemination activities and builds new ones
depending on the resources available within the developing countries.

Target 2: By the year 2005, USAID would have assisted in electronically linking members of key
developing countries with each other and with USA/D. As USAID and other international
organizations, as well as some developing countries, become electronically linked to energy and
environmental information and electronic mail systems, the time to answer questions and respond
to emergencies would decrease substantially. Without electronic communication, there would be
no gains in the information collection and dissemination realm.

Target 3: By the year 2005, USA/D would have trained select personnel in the above key countries
to operate and maintain these electronic systems. As countries learn more about the capabilities and
advantages to being linked electronically with neighboring countries, international organizations,
NGOs, PVOs, and other U.S. businesses, adequate training programs would be established to allow
the host country nationals to use and maintain these systems.

Target 4: 13y the year 2005, USA/D would have trained host country personnel in at least 10 key
developing countries to assist in "ground-truthing" remote sensing satellite data ofdeforestation and
agricultural areas. Ground-truthing, the process of physically verifying satellite-based data, is a
necessary step in remote sensing. Agenda 21 (UNCED, 1992) calls for all countries to set up
continuous and accurate information systems and make use of geographic information systems,
expert systems, models and a variety of other techniques for the assessment and analysis of data.
These steps would be particularly relevant, as large quantities of data from satellite sources would
need to be processed in the future.

Technical criteria are not the only critelia by which to measure the results of the GCCS. To address
sustainable development in particular, USAID's projects must also have criteria that focus on:
creating jobs and increasing incomes; improving air and water purity; slowing loss of soil and soil
fertility; increasing adaptability of a country to climate change; utH\'ling both men and women in
identifying problems and solutions; involving host country people, NGOs, PVOs, and the donor
conmmnity in defining, designing, implementing and evaluating projects; sharing information and
lessons learned concerning projects; and transferring ownership and operation of projects to the host
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countries. These criteria cross all sectors and borders and are critical components to all USAID
projects.
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Examples of USAID's Current Global Climate Change
Activities in Energy, Sustainable Agriculture,

and Forestry and Natural Resources

The following information outlines examples of USAID's global climate change activities associated
with GHG emissions stabilization by sector.

Al.A. Energy and Industry

As discussed in the 1990 Report to Congress, the GWI focuses on specific areas of USAID activity
where the Agency can be effective in solving the energy crisis while reducing greenhouse emissions
per unit of service delivered. These areas are energy efficiency and conservation, energy policy and
planning, renewable energy and alternative resources, private sector participation in the development
and operation of efficient power facilities, low carbon-emitting technologies, information
dissemination, training, institution building, leveraging multilateral and private bank funding, price
reform, and technology cooperation.

Al.A.l.

Al.A.l.a.

Leveraging Investments

Multilateral Banks

Many of USAID's activities under the GWI involve the leveraging financing from the MDBs and
international finance institutions. By providing pre-investment study and initial design support funds,
USAID has assisted the lending institutions and developing countries in the preparation of viable
projects. The GWI also serves as a focal point for developing and implementing USAID's projects
for the GEF, and will continue to assist the World Bank in developing and assessing GEF projects
that address global climate change. There is a list of current and planned USAID-GEF parallel
financed projects at the end of this appendix.

Examples:

• In the NIS, USAID has conducted a pre-loan assessment to secure final approval by the
European Bank for Reconstruction and Development of a $60 million loan to improve the
efficiency and reduce pollution from a 300 MW Armenian power plant. Once completed, the
plant will burn natural gas and be the cleanest power plant in Armenia.

Al.I
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• In India~ USAID must leverage its scarce resources to secure multilateral and private bank
funding in order to have an impact in the multibillion dollar energy sector. The EMCAT
project is a $20 million USAID project~ which has leveraged over $1.2 billion in World Bank
and Asian Development Bank funding for power project development and energy efficiency
improvements.

• In Indonesia, USAID has also been Supp0l1ing World Bank activities in the development of
new power sector loans that will likely include renewable energy components totaling close
to $90 million.

• In the Philippines, USAID is funding technical assistance to the national government to
administer a government loan program targeted at renewable energy projects, and seeding an
independent private-sector financing mechanism, also for renewable energy project financing.

• In the Dominican Republic, USAID is closely coordinating its technical assistance efforts with
the World Bank and the Inter-American Development Bank (IDB). These efforts focus on
the privatization of Corporaci6n Dominicana de Electricidad (CDE), the national electric
utility. USAID is assisting the Government of the Dominican Republic in the development
ofan international solicited bidding process for the selection of private sector combined-cycle
power facilities that meet the country's least-cost expansion plan. The successful bidder will
also be eligible to apply for funding from a joint World Bank/IDB fund.

• In Costa Rica, the Agency is cooperating with the U.S. wind technology industry, the Costa
Rican electric utility, the GEF, and the IDB in the development of a 20 M\V grid-connected
wind electric power plant.

• In Pakistan, USAID has coordinated its program of institutional capacity building to assist
the Government of Pakistan in the evaluation and negotiation of private power project
proposals which meet World Bank environmental guidelines. USAID also cooperated with
the World Bank and other multi- and bi-Iateral donors in establishing a private sector fund to
assist in the funding of the projects.

• In Russia, USAID is working with the World Bank to structure a $600 million World Bank
loan. The proposed loan would enable Russia to increase energy production and exports by
capturing and utilizing natural gas and gas liquid products. USAID assistance will focus on
the recovery of gas and gas condensates presently being flared at the Tyumen oil fields in
Siberia. This project would help generate hard currency for the Russian economy, and
simultaneously reduce the environmental impact caused by gases burned in the field.
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• In Mexico, USAID funded a feasibility study for a pilot project under consideration by the
GEF and WorId Bank to promote energy efficient lighting for the residential sector of
Mexico. The study found that the pilot project could achieve 100,000 tons of carbon dioxide
emission reduction annually with a very high internal rate of return. Because of the success
ofthe feasibility study, the Government ofNorway has agreed to contribute $3 million to the
pilot project and the World Bank is scheduled to finalize approval of the project funding in
late 1993.

Al.A.1.b. Private Sector

Lack ofadequate capital and poor performance by public utilities continue to be major problems in
many developing countries. These conditions conttibute to unnecessarily high emissions of
greenhouse gases. Successful development requires more than money, however, it also requires the
skills and talents of individuals trained to handle such situations. Private sector participation in the
electric utility sector of these countries could provide infusion of new capital and management
efficiency to make them sustainable on their own. In the past, USAID has promoted private sector
solutions to the energy problems of the developing countries and market economies by providing
technical assistance, disseminating market information, and co-funding feasibility studies. Through
its current private sector program, USAID seeks to increase the supply of reliable, affordable, and
environmentally sound energy from the private sector. Indigenous NGOs and PVOs play an
important role here. USAID believes that every project should "leverage" its personnel, and include
as many local participants in the planning and execution of the program as practicable. By making
this kind of leveraging an operational goal, USAID believes it can make empowerment an integral
part of the de,.relopment process, and not just an end result.

Examples:

• In India, USAID is providing assistance through the IPPI project to respond to proposals
from foreign interests to invest in the electric power sector. The $5.3 million project involves
establishing a coherent policy and regulatory framework to encourage private power
development and assists the Government of India (GOI) and State Electricity Boards (SEB)
in working through their backlog ofproposals. IPPI also helps establish the capability of the
GOI and SEBs, through ongoing training efforts, to manage private power development in
an integrated and transparent manner.

• In the Philippines, USAID sponsored a study of cost structure and transfer pricing in the
petroleum industry with the objective ofhelping the Philippine government to organize policy
and regulatory reforms that will open the petroleum sector to private sector participation.
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• In Poland, Lithuania, and the Czech Republic, USAID is carying out demand-side
management programs with electricity distribution companies that are helping to create an
industrial market for private energy service companies. Through USAID's Utility Partnership
Program with the U.S. Energy Association, leading U.S. utilities are donating the time of their
executives and experts to work with sister utilities and help them in their efforts to improve
their management and electricity systems, and adapt to a market econom.y.

• In Egypt, USAID is providing assistance to study and analyze the effects of policy reform in
the electric power sector. Consideration is given to the operational issues of splitting the
national electrical grid into separate operating entities in order to maximize the ability to
attract increased investment for new environmentally sound power generation facilities.

• In Mexico and the southern cone ofLatin America, USAID has provided assistance to private
entities in the development of wind power farms to generate electricity for captive use and
for sale to the national grid.

• In the Philippines, Indonesia, and Costa Rica, USAID has e'"tablished Renewable Energy
Support Offices (REPSOs). REPSOs offer selected programs to promote private sector
investments in renewable energy technologies, the principal component being a program to
share the costs ofpre-investment studies. Another REPSO is planned for Guatemala to serve
all of Central America.

• In many USAID-assisted countries, the Agency has been aggressively promoting the
participation of the private sector in the construction and operation of efficient, privately
owned power facilities. It also has expanded its activities to promote the competitive,
efficient development ofleast-cost generation opportunities through its Private Sector Energy
Development project.

• In the Ukraine, USAID is supporting the state oil and gas corporation to privatize key
activities in the petroleum sector. A technical review of refineries, oil storage, distribution
facilities (including ports) is being prepared to facilitate investment by U.S. firms.

Al.A.2. Policy Reform

The promotion ofenergy efficiency through conservation, private sector participation, and least-cost
utility planning are key elements in USAID's GWI. Several examples are provided below.
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Examples:

• In Hungary, USAID had helped achieve liberalization of petroleum prices and elimination of
federal energy subsidies through a $10 million grant to the Hungarian Government. This
effort was part of a World Bank structural adjustment package.

• In Pakistan, USAID helped establish ENERCON in collaboration with the Government of
Pakistan (GOP). ENERCON was created to improve the efficiency of energy use in all
sectors of the economy (e.g., agriculture, industry, transportation, power generation,
buildings) and to alleviate some of the serious threats that energy shortages posed to
Pakistan's continued economic development. ENERCON is now self sustaining, receiving
support from the GOP, and has assisted in preparing conservation laws, regulations, and
codes, and has sponsored energy audits, workshops and training courses for Pakistani
industry.

• In Costa Rica, the Agency is supporting an innovative program to make use of agricultural
residues in the sugar industry to fuel on-site private power generation. Part of an II-year,
$12 million USAID project, this activity focuses on power generation from biomass, pricing
reform, the development of an interim government decree permitting private power hookups,
and power sales to the national grid. The project also concentrates on the development of
new, privately-owned, biomass-fired power generation units.

• In the NIS, as part of the Gore-Chernomyrdin process, USAID is working with the U. S.
Department ofEnergy (DOE), the Nuclear Regulatory Commission (NRC), and the Russian
Ministry ofEnergy and Fuel on ajoint energy alternatives strategy to reduce risks associated
with nuclear power, reduce the environmental impacts of the electric sector (including
greenhouse gas emissions), increase efficiency of energy use, and assist in the sector's
transition to a market structure.

• In Egypt, USAID has performed a Policy Reform and Institutional Development Assessment
ofthe Egyptian Power Sector under the direction of the Private Sector Energy Development
project. The guidelines developed under this project establishes the building blocks essential
to successful private power development. Tangible recommendations were made for
operation on a commercial basis through increased operational and financial independence,
increased operational efficiency, and improved profitability and return on investments.
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Global Climare Change: The USA/D Response

Increased resources are being devoted to the training of host country officials and experts on energy
planning, renewable energy systems, environmental management in the energy sector, energy
efficiency, private power participation, and financing. Training opportunities include formal course
work, internships with U.S. energy organizations, and visits to U.S. energy facilities, including
utilities, manutacturers, architect-engineers and private developers.

Examples:

• In Pakistan, USAID has implemented an extensive training program to assist the government
in the development of in-country institutional capacity in energy and least-cost capacity
planning, electricity pricing reform, and in the assessment and negotiation of environmentally
sound private power projects.

• In the NIS, in cooperation with the U.S. Environmental Protection Agency (EPA), USAID
is integrating resource planning concepts into Russian utility enterprises. Introducing such
least cost planning concepts into the electric and gas utilities will improve the efficiency of
energy services, reduce capital costs, and prevent environmental damage.

• In Uruguay, USAID provided assistance to the Government of Uruguay and Administraci6n
Nacional de Usinas y Transmisiones Electricas (the national utility) by sponsoring a study to
investigate the level of public and private support for a proposed Uruguay-Argentina gas
pipeline project to fuel an environmentally-clean power station. The investigation focused on
private sector participation in all aspects of the project, including ownership and operation
of the pipeline, the power plant, and transmission facilities.

• In Russia, a study ofnatural gas distribution systems in four Russian cities is being undertaken
as part ofUSAID's technical support of the World Bank's efforts to structure a $200 million
loan to Russia. The Agency also is preparing a technical, economic, and financial assessment
of gas distribution systems in Volgograd, Saratov, Ryazan, and Voronezh. By identifying
high priority investments in the gas distribution industry, the study will form the basis for
developing strategies for reconstruction of that industry over the next five years. Potential
investments could total $50 million in each city.

• In the Dominican Republic, USAID is providing technical assistance in the privatization of
the national utility (CDE) into its generation, transmission, and distribution components. A
focus of its activities will be to assist both the government and CDE in the establishment of
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a supporting policy, regulatory, and institutional capacity through which future additions of
environmentally sound capacity additions can be sought by CDE.

• USAID hosted a private power development workshop for a high level delegation of GOI
officials, as well as representatives fi·om India's largest electric utilities. The workshop
provided an excellent forum for interaction between the Indian delegation and the U.S. private
power developers and investors. The U.S. developers and utility experts were able to share
their private power experience with the delegation and exchange information on the private
power opportunities in India.

• In Pakistan, USAID has implemented the Energy Planning and Development project to
improve coal exploration, processing and use. The project established coal analysis groups
in the Energy Ministry, conduct energy audits in major industries, established a data-gathering
and analysis system, and performed an energy needs survey.

• In Poland, the Czech Republic, and Bulgaria, USAID has assisted NGO energy efficiency
centers in the development of local networks for the dissemination of information on energy
efficiency measures and technologies. In Romania, Bulgaria and Hungary, local private
energy services companies have been trained in energy auditing and business development.

• In Asia, USAID sponsored a private power conference with the Worid Bank which brought
together high-level energy officials from eight Asian countries. The participants ;iiscussed the
favorable policy, regulatory, statutory, and financial conditions that would needed in their
countries to attract U. S. and international private power investors. Representatives of the
U. S. private power industry were also invited to inform them of power market opportunities
in these countries and to convey their needs to the attending country officials.

• In Egypt, USAID has been assisting the Egyptian Office for Energy Planning (OEP) with a
major energy policy and planning project that includes two rounds of in-depth energy audits
in the agricultural, chemical, cement, and petroleum industries. The purposes of these audits
were to identify the energy conservation opportunities at the plants, calculate the economic
costJbenefits for the conservation measures, identify energy conservation-related policies that
OEP should pursue, and train OEP staffin energy auditing. The reports have been presented
to each plant management team, and the recommendations of the reports are now under
consideration or are being implemented.

A1.7



Global Climate Changtt: The USAID Response

• In Poland and the Czech Republic, USAID, in collaboration with the U.S. Department of
Energy, has supported pilot projects which have developed cost-effective measures for
improving efficiency and reducing local environmental pollution.

• In Asia, Mrica, Latin America, and the Caribbean, USAID has been involved in over 200
renewable energy programs. These projects have lead to a .reduction in oil imports,
augmented domestic fuelwood resources, and increased energy self-reliance in developing
countries, including 1990 USAID-designated key countries such as India, Indonesia, Pakistan,
the Philippines, Zaire, and the Central American region. These projects have involved the
development and testing of solar, wind, biomass, biogas, and small hydro systems for meeting
rural and village energy needs.

• USAID has been sponsoring the annual Wind Energy Applications and Training Symposium
(WEATS). The symposium has provided training for over 80 individuals from 37 countries
in resource assessment, project finance, technological development, and other subjects.
WEATS also provided opportunities to visit both large and small wind projects in the U.S.

• USAID sponsored a number of individuals from the South Mrican Developing Countries,
Indonesia, and the Philippines to attend the 1993 SOLTECH conference. SOLTECH
participants were exposed to the latest technologies in photovoltaics (solar cells), solar
thermal, and biomass. USAID has also been sponsoring annual training on photovoltaics
design and use.

• In the NIS, in cooperation with the U.S. Energy Association and the Russian Ministry of Fuel
and Energy, USAID has put together a strategy for restructuring the electric utility sector.
Five jointly-managed working groups will increase institutional capacity through legislative
and regulatory reform, private sector investment promotion, and training.

Al.A.4. Environmental Technology Cooperation

As part of the GWI, USAID is promoting innovative, market-driven technology cooperation between
U.S. and developing country organizations. The U.S. manufactures and exports some of the world's
most energy efficient and environmentally benign energy technologies. These technologies include
combined cycle power plants, computer-based control systems, heat exchangers, lighting equipment,
windows, electric motors, refrigeration and air-conditioning equipment, automotive emissions
controls, and expertise from energy services companies. U.S. manufacturers and developers can
work with developing country counterparts to develop new environmentally-sound technologies
designed for new markets. In addition, through its work on projects with private power developers,
USAlD can also effect a more immediate transfer of efficient and environmentally-benign energy
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technologies through the development and construction of projects using these technologies in those
countries.

Examples:

• In Nepal, USAID is offering technical assistance in developing a policy and regulatory
framework for private sector generation ofelectricity, and then following up with cost-shared
(with the private sector) pilot programs in small hydro-electric facilities for rural
electrification.

• In India, USAID is assisting the Government to assess the technical and economic feasibility
of Integrated Gasification Combined Cycle (IGCC) technology as an alternative to
conventional pulverized coal (PC) power generation technology. IGCe has the dual
advantages of much higher energy efficiency (about 10-15% greater than PC) and virtually
no emissions of particulates or sulfur dioxide. Efforts are underway to strengthen Indian
technological capabilities in addressing problems of high-ash Indian coals through innovative
systems such as Atmospheric Fluidized Bed Combustion and slagging combustors. USAID
is also promoting additional projects that include coal-cleaning technologies.

• In the NIS, in cooperation with the EPA, USAID is investigating the utilization of coal bed
methane, usually vented during mining, to produce energy in Russia and the Ukraine. If
economic and successful, this effort would improve mine safety, reduce greenhouse gas
emissions, and increase gas exports.

• In India, USAID provides assistance through PACER, a $20 million collaborative initiative
launched by the Government of India. PACER provides funding for innovative research,
development, and commercialization for energy efficiency technologies adapted to Indian
needs. Both PACER and PACT projects promote joint Indo-American R&D projects for the
development of innovative products and processes, including environmental technologies that
reduce greenhouse gas emissions.

• In Poland, 80% ofthe country's energy comes from coal. Uncontrolled sulfur emissions from
power plants, boiler houses, and small furnaces have made Poland one of Europe's most
pQlluted countries. Under the 1990 SEED Act, USAID and DOE have recently completed
the installation ofPolandIS first high-efficiency Flue Gas Desulphurization units on a Krakow
power plant. USAID is also working with Polish officials to reduce pollution from the 3,000
small boilers and 200,000 home furnaces located in Krakow through commercial projects in
energy efficiency and district heating system improvement, modernization of boilers,
upgrading and switching fuels.
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e In Belarus, USAID assisted the Ministry of Energy in developing a private power project
suitable for multilateral financing. This assistance included assessing the investment required
for the rehabilitation ofthe power and thermal energy subsectors. The project resulted in the
identification of a highly efficient, environmentally-acceptable and economically-sound
combined cycle power plant project. The loan document for this power facility was prepared
and submitted to a prospective lender.

• In Eastern and Central Europe, USAID has demonstrated the potential for low-cost energy
savings in industries in nine countries and has leveraged a $1 million investment into a $16
million savings in annual energy costs. This is clearly a least-cost approach compared with
the construction of new power plants, and has important implications for the World Bank and
other intemationallending institutions that have focused on adding new capacity in the past.

• In Russia, Belarus, the Ukraine and Armenia, USAID has installed $150,000 worth of
equipment and instrumentation in district heating systems. These efficiency improvements
have resulted in annual energy savings of $4.5 million at world energy prices.

Al.B. Sustainable Agriculture

With some 3.2 billion hectares of arable land on the earth's surface, agriculture, by definition, is a
major sector ofhuman interaction with the environment. The sector is extremely complex, interacting
at all levels of human endeavor (production, marketing and consumption) and environmental
consequence (air, soil, water, climate, biodiversity, and natural resource base). Priority is now placed
on agricultural activities which build on a country's comparative advantage and optimize present and
future uses of natural resources in an environmentally-sound manner.

The agricultural sector has responded to the challenge of global climate change in two ways:
mitigation of processes and activities considered to be the causes of global climate change; and,
development of an awareness of the causes and implications of climate change. Mitigation has been
by far the most important focus area of USAID's intervention. The development of productive,
economic and sustainable systems of food production in tropical regions is key to reduction of
deforestation. Deforestation, as explained earlier, is a key element in the destruction of the carbon
cycle, and micro and macroclimates.

Al.B.l. Leveraging and Donor Coordination

The thrust of USAID's donor coordination has been through a common theme approach. This
approach finds potential collaborators with shared program and technical objectives, negotiates
responsibilities and defines programs, and implements the activities on a coordinated basis. Recently
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there has been a trend for greater multilateral coordination at the program planning stage. A general
acknowledgement by donors is that in an atmosphere of diminishing resources, and a realistic
assessment of the magnitude of intervention required by global issues, better coordination and
cooperation will be required.

Examples:

• In Francophone Afiica, the Permanent Inter-state Committee for the Campaign Against the
Drought in the Sahel (CILSS), USAID is one of several collaborating international donors
who is coordinating economic and technical support to study the reasons for, and developing
alternative solutions to, mitigating the negative environmental impacts for the region.

• Globally, USAID, FAG, the Rockefeller Foundation, and the World Bank are supporting the
International Forum for the Development of Sustainable Land Use Systems (INFORUM)
which serves as a communication network among researchers and policy-makers on topics
related to sustainable agriculture (and global climate change issues).

Al.B.2. Policy Reform and Capacity Building

Before governments can implement agricultural reforms, focused policy analysis is required to help
policy decision-makers better understand policy alternatives and impacts. Greenhouse gas emissions
by agricultural systems, causing disruption of climate patterns, has only recently been added to the
list of potential impacts of policy decisions.

• APAP and EPAT are programs that provide policy analysis support to USAID Missions.
These programs are global in design, and have slightly different policy focus targets. APAP
deals only with natural resource issues affected by agricultural systems, and EPAT covers
general natural resource and environmental policy issues. Both are relatively new programs
which are active in all regions of the world, and both are addressing issues ofglobal climate
change.

• Regionally, PARTS focuses in SubnSaharan Africa. The program is designed to increase the
utilization and influence of information and analysis for agricultural and natural resource
policies and programs in the region. PARTS has twelve resident advisors who provide
technical assistance targeted at specific countries with specific problems. Global climate
change issues are an integral part of the policy focus.
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Global Climate Change: The USAID Response

USAID's strength in reducing the impact on global climate change has been through its global
network of technical cooperation. The relationship of the forest with agriculture, especially in
tropical regions, by providing productive, economic and sustainable food production systems is a
major key to reducing deforestation. USAID is the lead donor to CGIAR, which sponsors two
international centers dedicated to reducing deforestation.

Examples:

• In Kenya, the International Center for Research on Agroforestry (ICRAF) is working
globally to develop alternatives to slash and burn agriculture by incorporating woody plants
into tropical farming systems. The goal is to maintain soil fertility while increasing
productivity; offering farm families a livelihood without clearing new lands.

• In India, the International Crops Research Institute for the Semi-Arid Tropics (lCRISAT)
is working on the incorporation of shrubs and other windbreaks to reduce soil erosion and
stabilize fragile environments.

• In Ecuador, Burkina Faso, and the Philippines, the Sustainable Agriculture and Natural
Resource Management (SANREM) Trop Soils Collaborative Research Support program
(CRSP) is working on developing long-term, sustainable agriculture production systems
which preserve the natural resource base. Research highlights participatory methodologies
(fatmer and end-user involvement in decision-making), but also includes understanding local
decision-making processes and training of program collaborators in global environmental
issues over which local production practices have an impact. The goal is a long-term
mitigation of environmental degradation by present agricultural practices. Additional sites
for this project are being considered for Morocco, Cape Verde and Honduras.

• In the Philippines, the International Rice Research Institute (lRRI), in collaboration with the
EPA, is studying the effects of increased ultraviolet radiation on rice plant growth and
disease. Modeling is being used to estimate the impact of several climate change scenarios.
IRRI will then use these models to select genetic materials best suited for climate changes.
IRRI is also developing new "ideotype" rice designed to decrease methane production during
its growing cycle.

• Globally, CRSP provides critical technical information on soils, in both dry and moist regions
of the tropics. These soils are critical "carbon banks" in the global carbon sequestration
process which affects climate change.
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• Globally, many of the international research centers supported by USAID are trying to
anticipate the potential affects of climate change on the areas of their specialization. The
International Board for Plant Genetic Resources (IBPGR) in Rome is sponsoring wide-spread
testing ofplant materials, leading to improved information on plant adaptability to dry and/or
hot weather conditions. The International Livestock Center for Africa (ILCA) in Ethiopia is
using satellite imagery to monitor climate changes in Mrica. The information gathered will
be used for adopting program and policy decisions for rangelands and cropping systems to
climate changes. In the Philippines, the International Center for Living Aquatic Resources
Management (ICLARM) is studying the effects of increased radiation, temperature and
potential sea level rise on the "health" and productivity of costal reefs.

Al.C. Conservation of Forests and Biological Diversity

USAID is implementing activities specifically designed to counter CO2 emissions from tropical
deforestation in Latin America and the Caribbean. In Africa, USAID is improving the capacity of
institutions to address global climate change by funding resource, policy, and institutional analyses
and training. Most ofUSAID's sustainable forestry and natural resources management activities help
to lessen either the rate or the impact ofclimate chang~, although they were not designed specifically
for either purpose. Presently, the impacts ofthese activities on the global carbon budget are not being
monitored. Conserving tropical forests avoids the net release of CO2 which would occur otherwise
because the carbon sequestered in biomass and soil is oxidized by agricultural burning and
decomposition processes. The same policies and institutional capacity that countries require to
sustainably manage their forests will also equip them to assess their vulnerability and to adapt to
climate change.

Most of the following examples of USAID activities to conserve tropical forests and biological
diversity are selected from Tropical Forests and Biological Diversity: USAID Report to Congress
1991-1992 (ENRlC, 1993).

Al.e.1. Leveraging and Donor Coordination

In several countries, USAID has used relatively modest sums of money to catalyze cross-sectoral
collaboration among the government. national NGOs, the private sector, USAID, and other donors
to analyze. the interaction of forestry and natural resources management with other environmental
issues and to integrate environmental and economic policies through the NEAP process. The success
of the NEAPs for engaging the participation of a broad cross-section of society in integrating
environmental and economic issues has prompted the World Bank to require that countries prepare
NEAPs prior to receiving development loans (Ford, et aI, 1992).
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Examples:

• In Madagascar, USAID supported several Malagasy consultants in the NEAP development
process. One valuable outcome was the formation of a working group of donors that can
now share information and continue to work with all of the national parties. The technical
support for this organization comes from a USAID-funded Secretariat in the World Bank.
The b~'cad sectoral approach of the NEAP has allowed various donors to fund activities
where they have comparative advantage or special interest. For example, the World Bank is
funding agrarian reform and a land survey, USAID is strengthening management of parks and
protected areas, and the Swiss are funding agroforestry and rural development.

• In Ghana, the NEAP process was led by the Worid Bank, and employed eight Ghanian
consultants. An Environmental Protection Council was formed to work with the Inter
Ministerial Council to formulate plans that cut across ministries. USAID uses a broad focus
on natural resources rather than on the forestry or agricultural sectors. By providing several
hundred thousand dollars of local currency support for the NEAP effort, USAID helped to
develop a sound environmental policy framework in which to program natural resources
activities.

• In Bolivia, USAID took the lead to involve all players, including the government, NGOs, and
other donors, in the development of a NEAP, which integrated environmental and economic
elements. Additionally, USAID has helped to establish the National Fund for the
Environment (FONAMA) with debt-for-nature dollars under the U.S. Enterprise for the
Americas initiative. A board with representatives from all sectors establishes the priorities for
funding environmental activities from FONAMA.

Building on its success in the Madagascar NEAP process, USAID funds the Multi-donor Secretariat
(MDS) in the World Bank. The MDS provides information, participates in donor or NGO evaluation
or appraisal missions, reviews plans for project design and technical assistance, coordinates multi
donor and NGO field trips, mobilizes funding and technical assistance, and organizes multi-donor
meetings. It also assists national NEAP coordinating agencies provide a liaison among the donor
conununity, provides local coordination of donor and NGO activities, and prepares funding requests
and projects proposals for donor support. The MDS has expanded its charter to include the Gambia,
Senegal, Rwanda, and Burundi.

A1.C.2. Policy Reform

USAID has made many achievements in forestry policy reform in developing countries from FY 1991
to FY 1993.
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Examples:

• In Brazil, USAID's Environment/Global Climate Change (E/GCC) program supports several
policy-related activities. The capacity of Amazon basin NGOs to influence policy is being
increased by providing training, management assistance, and basic infrastructure needs for
working with government research agencies and carrying out demonstration field projects.
A small fund will support travel and technical assistance costs so that the upper management
of Brazil's national environmental agency, the Special Environment Secretariat, and its
implementing arm, the Brazilian Institute for Environment and Renewable Natural Resources,
can consult with a wide range of technical experts and interest groups on policy issues. A
Policy Analysis and Action Steering Committee based in Blem and made up of key
technicians, scientists, researchers, writers, lawyers, and educators involved in environmental
issues will analyze current Brazilian natural resources policies. The World Wildlife Fund
(WWF) will assist Brazilian counterparts to identifj economic policies that inadvertently
encourage or permit the inefficient, wasteful, 0r destructive use of the resource base.
Assistance will be provided to design a workshop for Brazilian civil servants responsible for
natural resource economic policies in 35 federal agencies. Also supported will be economic
and policy studies conducted jointly by Brazilian and leading international environment/natural
resource economists.

• In Mexico, USAID's E/GCC program is also addressing natural resource policies. Assistance
is being provided to the Mexican environmental NGO, Fundaci6n Mexicana para la
Educaci6n Ambiental (FUNEA), to develop an improved policy and legal framework to
prevent deforestation and mitigate global climate change. FUNEA will collect and
disseminate technical infonnation and hold workshops to strengthen the capacity of municipal
and local governments and conservation organizations for environmental planning and
management. Technical exchanges and training programs between the United States and
Mexico in policy reform, environmental impact assessment and mitigation, and improved
environmental planning will be facilitated.

• In Afiica, USAID's Policy, Analysis, Research, and Technical Support project has committed
$73.8 million to improve policies, institutions, and socio-economic conditions in natural
resource management. In addition, land and resource tenure issues are being analyzed and
results disseminated by seven collaborating PVOs, universities, and consulting firms.
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For countries to sustainably manage their forests, government and non-government institutions must
exist that possess the capacity to determine and implement appropriate policies in the forest sector
(and other sectors that affect forests). They must be able to assess the natural resource stock,
evaluate land use capabilities, and allocate land to sustainable uses through a participatory process.
These institutions must also develop or.adapt appropriate resource management technologies and
make the technologies available to those people managing the land. One of the most common
elements of USAID projects is technical assistance. designed to develop these capacities in host
country governmental and non-governmental institutions.

Examples:

• In Niger, under USAID's Agricultural Sector Development Grant, procedures have been
introduced to involve local communities in the management of the Guesselbodi National
Forest. Assistance was provided to a local woodcutter's association to develop and
implement a sustained management plan that uses vegetative regeneration of native species.
Salaries of forest guards are paid out of the revenues from the sale of fuelwood and forage.
Low-cost natural forest management techniques are demonstrating that degraded ecosystems
can be restored on a sustainable basis to conserve indigenous biodiversity.

• In the Philippines, the 5-year, $125 million" Natural Resources Management Program
enhances the ecological and economic sustainability of lands managed as primary or
secondary forests. The three major components are performance-based sectoral policy
reforms, resource protection through a debt-for-nature swap, and support services for
technical assistance. NGOs are funded to assist 20 communities in organizing low-input,
labor-based forest management. The government is being assisted to work with the private
sector to develop a planning methodology to shift concessions from primary to secondary
forests. Nationwide aerial surveys are helping determine the location and extent of the
country's remaining primary forests and identify areas of activity that threaten them. Senior
officials of the Philippines Department ofEnvironment and Natural Resources were trained
to use aircraft for forest surveillance and surveys.

• Globally, USAIDis Forestry Support Program (FSP) conducted training in fiscal year 1992
in agroforestry, environmental impact assessment, natural resources extension, integrated pest
management, forest resources marketing, forest road maintenance, and women in
development for the Peace Corps and other organizations. The 10th Annual Seminar on
Forest Administration and Management for senior-level developing country forestry
administrators was held in 1993 with funds from the FSP administered by the University of
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Michigan. The FSP was established in 1980 in the International Forestry office of the USDA
Forest Service (FS) with funding from the Forest Resources Management (FRM) Project: to
help USAID design, evaluate, and coordinate USAID torestry activities worldwide. Building
on experience gained under FRM, the 10-year, $25 million, FRM II Project was begun in
fiscal year 1991. SoclO-economic research on USAID agroforestry projects by the Forest
Service's Southeastern Center for Forest Economics Research in North Carolina will also be
funded by FRM II through the FSP.

Al.C.4. Environmental Technology Cooperation

USAID works in partnership with developing countries to fund research, development, and
adaptation of sustainable forest management policies and technologies. Frequently, additional funds
are leveraged through cooperation with other donors. Assisting the public and private sector in
developing countries to access new forest management and forest produGts technologies, and helping
entrepreneurs and producer organizations to adapt these technologies in profit-making enterprises,
are important elements of USAID's technology cooperation activities.

Examples:

• On Costa Rica's Osa Peninsula, USAID's Forest Conservation and Management Project is
helping to develop and demonstrate natural forest management, ecotourism, and harvesting
timber and non-timber forest products by landowners as economic alternatives to
deforestation and unsustainable resource exploitation.

• In Papua-New Guinea, USAID's Sustainable Forestry Program works in partnership with the
Foundation for the Peoples of the South Pacific to assist communities offorest landowners
to adopt small-scale portable sawmill technologies from which they receive economic benefits
(Senn, et aI, 1993). Some of the lumber produced is being used to upgrade landowners
homes, while most is sold locally or exported. Efforts are being made to standardize lumber
quality and dimensions and to achieve adequate production levels so that lumber certified to
come from sustainable production systems can be marketed in the United States, and the
"green premium" passed on back to the landowners as a strong incentive to continue forest
management rather than converting forest to agriculture.

• Internationally, USAID's Conservation of Biological Diversity project supports biological
diversity research by the Biodiversity Support Program (BSP) (a consortium ofWWF, The
Nature Conservancy, and World Resource Institute (WRI» and through a small grants
program administered by the National Science Foundation (NSF). An Innovative Research
Grants program is funded by BSP under its Biodiversity Analysis for Africa project.
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Community-based consetvation in Namibia, market-driven forest and biodiversity
consetvation in Cameroon, public attitudes and human needs around Kasungu National Park
in Malawi, and the integrated consetvation and development strategy in Madagascar have all
been investigated. BSP also funds a Small Research Grants Program for developing country
scientists, which received nearly 500 proposals in fiscal year 1992. Research has been funded
since 1991 on the natural regeneration of trees species with economic and ecological
importance in West Kalimantan, Indonesia. The USAID-NSF Collaborative Program on
Biodiversity began in 1990 with almost $1 million to support research activities by U. S. and
developing country researchers managed by NSF. To qualify for support, research must
further the consetvation ofbiodiversity and strengthen the capacity of USAID host countries
to study and manage their own biodiversity.
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Table Al.l

U.S. Agency for International Development
Global Warming Initiative

Fiscal Years 1991 - 1993
Budget by Project
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Amber Mountain Madagascar 912 89-91 6 35 0 0 0 0 687-01031 The project was an integraled
Conservation and conservation program for the
Development Amber Mountain Area forest, a

rich source ofbiodk~~ity which
is also vital to the livelihood of
people in the areas. Collaboration
between the WWF and the
Ministry ofAnimal Production,
Water and Forests.

Sustainable Madagascar 26700 90-94 8 560 12 480 12 408 687- SAVEM project supports
Approaches via 0110 conservation-oriented institutions,
Environmental grants for protection ofpriority
Management areas, soil and biodiversity
(SAVEM) conservation, land surveys,

remote sensing, and development
ofecologically sensitive
economic activities.

Policy Analysis Africa 73800 92-98 0 0 8 442 8 1040 698- This project provides technical
Research and Regional 0478 assistance and analysis to USAID
Technical Support missions, host-country

governments, PVOs, and other
deve~opment agencies on all
aspects ofnatural resource
management and agricultural
policies, projects, and programs
in sub-Saharan Africa.

Community Guatemala 4200 93-97 0 0 0 n 24 468 520- This project eMphasizes activities
Natural Resource 0404 in sustainable agriculture,
Management watershed management, and

policy development for pr,.ltected
areas to promote naturaI resource
management in Guatemala

I I I , ,
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Employment and Peru 3600 91-92 7 148 0 0 0 0 527-0341 IThis project supports the Nature
Natural Resources Conservancy to help communities
Sustainability in and around Peru's Pacaya

Samiria Nature Reserve to
improve their income generating
capacities while preserving the
reserve's natural resources.
Project activities include efforts
in sustainable agriculture,
watershed management, and
policy development for protected
areas to promote natural resource
management in Guatemala

Environment! LAC 30000 90-96 100 5962 100 8150 100 12500 598-0784 ElGCC aims to reduce
Global Climate Regional greenhouse gas emissions in the
Change Latin America and the Caribbean

region by promoting policy
reforms, environmentally-sound
technologies, and practices for the
sustainable, efficie:tt use of forest
and energy resources, especially
in Brazil, Mexico, and Central
America.

Energy Policy Energy and I 36799 82-93 73 4692 80 1786 0 0 936- USAID's longest-running energy
Development and Infrac;tructure 5728 project was completed in 1992.
Conservation I EPDAC provided technical
(EPDAC) assistance to USAID-assisted

country institutions in over 30
countries in the areas ofenergy
planning, analysis, and policy
develo!lment, emphasizing
efficient energy use.
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Renewable Energy and 25000 85-95 100 3694 100 3277 100 5720 936- REAT activiti~s include
Energy Infrastructure 5730 promoting investments in
Applications and renewable energy technologies in
Training (REAT) USAID-assisted countries;

conducting country-specific
feasibility analyses ofalternative
energy sources; and
disseminating country investment
portfolios, energy sector case
studies, etc.

Energy Training IEnergy and I 29577 I 87-97 I o I o ! 18 I 630 I 18 I 562 I 936- I ETP provides USAID-assisted
Project (ETP) Infrastructure 5734 country personnel with long- and

short-tenn academic and
nonacademic training in
environmentally-sound energy
planning and management;
renewable energy technology
applications to public and private
sector. ETP also teaches about
appropriate U.S. environmentally-.
sound technologies in its study
tour program.

f

Energy Energy and 20000 90-98 100 1692 66 2492 66 2479 936- ETIP activities include
Technology Infrastructure 5741 conducting energy resource and
Innovation Project market assessments,
(ETIP) pre-feasibility studies, training

workshops, etc., to introduce
innovative clean energy
technology and advanced
management techniques for
electricity generation,
transmission, & distribution.
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Energy Efficiency IEnergy and I 20000 I 92-99 I o I o 1 100 I 3284

1
100 1 6900 1 936- I EEP activities center around

Project (EEP) Infrastructure 5743 reducing the demand for energy
and greenhouse gas emissions in
USAID-assisted countries.
Project activities include
introducing environmentally-
benign, energy-efficient
technologies and promoting
related policy reforms, investment
incentives, and energy
management and planning.

Information ~ a Center for 76-C 0 0 2 59 0 0 930-0232 This project has created a
Tool in Development centralized information system
Development Information containing all ofUSAID's

& Evaluation development experience and
related research, to expedite the
rransfer ofdevelopment and
related technical information to
USAID-assisted countries,
USAID Missions, and others.

Environmental Newly 35000 92-96 0 n 0 0 49 5880 110-0003 The goal ofthis project is to
Policy and Independent ensure that economic anci social
Technology States restructuring ofthe NIS is

achieved in an environmentally
sound manner.

Energy Efficiency Newly 272534 92-96 0 0 100 33106 100 59- 110-0002 Major goals ofthis project are to:
and Market Independent 480 achieve viable economies
Reform Project States partially through energy sector

investments and foster trade and
commercial ties in the energy
area.
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Biomass Energy Energy and 13131 89-96 10 130 100 1860 100 I 1800 936-57371 Main objective is to id...uy and
Systems and Infrastructure reduce technical, financial,and
Technology institutional risks of investment in
(BEST) biomass-fueled power

technologies.

Emergency IEurope I 11750 I 91 I 100* I 11750 I o I o I o I o I 180-0015 IThe main objective ofthis project
Energy Bureau is to improve industrial energy

efficiency, including the use of
energy efficient equipment, and
improve energy pricing policies.

Regional Energy IEurope I 96000 I 91-93 I 100* I 15500 I 100* I 15750 I 100* I 19050 I 180-0030 I The major goal ofthis project is
Efficiency Bureau the focus on energy efficiency,

energy restructuring and nuclear
safety.

Krakow Clean Europe 30000 91-93 3000 5500 7000 180-0031 The main objective ofthis project
Fossil Fuels and Bureau is the testing and
Energy Efficiency commercialization ofenergy

efficier.cy and boiler
modernization.
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Private Sector Energy and 6042 91-94 0 0 0 750 ~..:. 4500 936-57381 Provides technical assi-.:e to
Energy Infrastructure governments to help them utilize
Development their resources more effectively,
Project (PSED) access new sources ofcapital,

mitigate the environmental
impact ofenergy projects, and
capitalize on the technical and
managerial expertise oftbe
private sector. Also promotes
energy efficiency and reduces
environmental degradation
through the efficient operation of
facilities and the use ofrenewable
energy sources.

Energy India 20000 91-96 100 100 100 386-0517 Devoted to energy management
Management and energy efficiency
Consultation and improvements in the power sector
Training both on the supply and demand
(EMCAT) side. Also directed toward

private sector invovement on the
demand 3ide.

Program for India 20000 87-95 100 100 100 386-0494 Main objective is to promote the
Acceleration of commercialization of emerging
Commercial energy technologies. The project
Energy Research administers a revolving fund for
(PACER) research awards and grants to

consortia ofmanufacturers,
researchers, and end users.
Projects may be joint ventures
between Indian and U.S. parties,
or may be solely Indian.
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Program to India 21225+ 85-94 10 10 10 386-0496 Fosters technology development
Accelerate on near commercial technologies
Commercial between Indian and U.S. private
Technology sector entities. Objective is to
(PACT) develop joint ventures between

U.S. and Indian entities in areas
ofenvironmentally sound
technologies.

Energy Egypt 136750 86-98 nJa nJa n/a 263- This project, a subproject of
Conservation and 0140.3 Science and Technology for
Efficiency! Development, promotes the use
Science & ofenergy-efficient industrial and
Technology for commercial technologies in both
Development the public and private sectors in
Project Egypt. The project has used

portable gas analyzers to tune 54
boilers in 18 companies, reducing
fuel use by about ten percent and
greenhouse gas emissions by 15-
30 percent.

Peace & National IEl Salvador I 106000 I 92-96 I ~ I roa I I ro~ I519-0394 Sroieclaims to prom"'" 1he
Recovery economic, social, and political

reconstruction in EI Salvador's
conflict zones (comprising
800,000 persons in 99
municipalities) by restoring
infrastructure and access to basic
services.
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Power Sector IEgypt I 661000 I 89-96 I n/a I I n/a I I n/a I I 263-0215 IThis ~r~ject aims ~o rehabil~tate
Support Program electricIty generating capacIty,

increase efficiency, and stimulate
energy conservation. The project
is achieving greenhouse gas
emission reductions through
infrastructure investments and
technical and policy assistance.

Unallocated I Special I I 93-9;1 oI o I o I oI 42 I 10237 I 999-9991 I
Reserve Require-

ments Fund
I

Eastern Europe
..

30,250 21,250 26,050
NIS·· -- 33,106 62,361
All Other·· 14,843 19,852 31,241

Total·· 45,093 74,208 123,952

Notes: Pet. represents the estimated percentage of funding dedicated to global climate change issues.
The current tracking system does not show all of these projects as global climate change activities. All projects that appear to be climate change
related, even though they may not have been coded as such in the tracking system, have been included here.
* Athough these projects did not meet the coding guidelines for global climate change, they have been included here because they appear to
qualify for consideration as global climate change projects.
** Product ofpercentage and obligation
+ Environment Program Report FY 1992-93, Internal Working Document, December, 1993.
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Table Al.2
Summary of Current and Planned

USAID Parallel-Financed
GEF Pilot Phase Projects

Country or Project GEF Objective Funding
Region (U.S. $

million)

India Greenhouse Gas Reduction Global Warming 19.00

Phlllppines Demand-Side Management Global Warming 4.S0

Mexico Environment and Global Climate Change Global Warming 4.00
,

Philippines Philippine Assistance Support Project Global Warming 3.7S

Indonesia Strengthening Institutional Development Global Warming 2.90

Bolivia Alternative Development Electrlftcatlon Global Warming 2.S0

Nepal Sustainable Income and Rural Enterprise Global Warming 1.00

Worldwide Program on Incremental Costs to the Global Warming 0.40
Environment (pRINCE)

Asia-Pacific Biodiversity Conservation Network Biodiversity 20.00

Uganda Action Program for the Environment Biodiversity 20.00

Mexico Biodiversity Endowment Fund Biodiversity 20.00

Indonesia Indonesia Biodiversity Foundation Biodiversity 10.00

Eastern Caribbean Environment and Coastal Resources (ENCORE) Biodiverdity and 7.00
International Waters
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Jamaica Development of Environmental Management Biodiversity 6.60
Organizations

EI Salvador Environmental Protection Project (PROMESA) Biodiversity 5.60

Nicaragl\a Natural Resource Management Biodiversity 5.40

Bulgaria Development and Implementation of a Nature Biodiversity 4.00
Conservation Strategy

Worldwide Rapid Biodiversity A.:.sessment Biodiversity 3.00

South Pacific Profitable Environmental Protection Biodiversity 1.70

Poland World Bank: Forest Biodiversity Biodiversity 0.10

Czech and Slovak World Bank: Planning & Mgmt. of Reserves Biodiversity 0.10
Republics

Europe and NIS Danube Program International Waters 6.50

Central and UNDP/World Bank: Danube Program International Waters 2.30
Eastern Europe

Worldwide UNDP Small Grants Program (Planned Cross-cutting 3.00
Cofinancing)

Total: $153.35

A1.29



Global Climate Change: The USAID Response

Appendix 2

International Climate Change ·

Science, Research, and Policy



Global CII/nate Change: The USAID Response

International Climate Change - Science, Research, and Policy

International and U.S. Climate Change Programs

The USAID response to global climate change is one part of the U.S. Government's participation
in an international effort designed to reduce the scientific uncertainties concerning the mechanisms
of climate change, and to develop cooperative international responses that can reduce the damages
from those impacts of climate change which can no longer be avoided. In order to develop a
systematic and cost-effective response to the risks of rapid climate change, USAID takes account
of and seeks to complement the efforts of both international and other U.S. agencies and institutions.
The following section outlines the current programs of these institutions and agencies.

A2.A.l The United Nations Framework Convention on Climate Change

In December 1992, the U.S. Senate ratified the FCCC that had been signed in June at the UNCED
summit held in .Rio de Janeiro, Brazil, that same year. The FCCC will structure the international
policy debate on the climate issue for the next decade. It establishes several new institutional
mechanisms for international cooperation and binds the issues of environmental protection and
economic development into one seamless whole.

This path-breaking international treaty has now been signed by 154 countries. It will legally enter
into force 90 days after the 50th signatory has ratified the treaty. The fiftieth party to the convention
ratified the treaty in December, 1993, and the treaty is expected to enter into force in late March of
1994.

There are several key elements within the Convention relating to greenhouse gas emissions,
sustainable development, and the role of both developed and developing country Parties to the
Convention.

Article D: defines the objective of the Convention as achieving "stabilization ofgreenhouse
gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic
interference with the climate system." It is important to note that the objective is stated in
terms of stabilizing concentrations, not emissions of greenhouse gases. The timefran1e in
which this process can occur and the absolute level at which stabilization occurs will depend
on many factors including population growth, economic growth rates, power sector fuel mix,
deforestation and reforestation rates, and agricultural practices. Most scientists concur with
the judgment of the IPCC that stabilizing concentrations at present day levels will require
a decrease in emissions of long-lived gases by 60-80% from current levels.
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Article III: enunciates the fundamental principles of the Convention including the
following two statements "developed country Parties should take the lead in combating
climate change and the advene effects thereof," and "the Parties have a right to and should
promote sustainable development. "

Article IV: includes the following commitments: 1) to develop national inventories of
greenhouse gases using agreed methodologies; 2) to implement nati~)I1al programs containing
mitigation and adaptation measures; 3) to cooperate in the transfer of technologies to limit
or control emissions; 4) to promote sustainable management of biomass, forests, oceans, and
other sinks and reservoirs; 5) to cooperate in preparing for adaptation to the impacts of
climate change; 6) to take climate change into account in framing social, economic, and
environmental policies; 7) to promote and cooperate in exchange of relevant scientific
information and development of data archives; and 8) to facilitate education and public
awareness programs.

Developed country parties made additional commitments to adopt policies that demonstrate that they
"are taking the lead in modifying longer term trends in anthropogenic emissions... recognizing that
the return by the end of the decade to earlier levels of emissions would contribute to such
modification." They also agreed to take "all practicable steps to promote, facilitate, Clndfinance, as
appropriate, the transfer of, or access to, environmentally sound technologies and know-how to
other Parties, particularly developing country Parties... "

The Parties further agreed to designate the GEF, described below, as the interim financial
mechanism of the Convention. Under the Conventiun, the GEF will be provided new and additional
financial resources: 1) to meet the agreed full costs incurred by developing countries in the
preparation of inventories and national plans required under the Convention; 2) to meet the agreed
full incremental costs of measures taken by developing countries and agreed by the financial
mechanism to be appropriate, cost-effective steps toward mitigation of or adaptation to climate
change; and 3) to assist in meeting the cost of adaptation to adverse effects of climate change.

The Convention also establishes a Conference of the Parties (COP) as its supreme body for
reviewing the work of the Secretariat, the GEF. and Subsidiary Bodies for Implementation and for
Scientific and Technical Advice.

Until the official entry into force of the Convention, the work related to implementation of the
FCCC will be managed by an interim Secretariat and reviewed at regular plenary sessions of the
Intergovernmental Negotiating Committee. The interim Secretariat will cooperate closely with the
IPCC. A permanent Secretariat will be designated by the Parties at the first session of the COP.

By mandate. the first meeting of the COP will be held within a year of the Convention's legal entry
into force. At its first meeting, the COP will review the adequacy of the Convention's provisions
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for emissions reductions, evaluate the work to date of the financial mechanism, assess the
methodologies established for assembling national inventories of sources and sinks of greenhouse
gases, designate the pennanent Secretariat, and address other matters which it finds gennane to the
operation and implementation of the Convention.

All countries will provide information to the Secretariat on the national inventories of greenhouse
sources and sinks and their national programs. Developed countries will provide such information
within six months of the Convention's entry into force, and developing countries will provide it
within three years of entry into force. The least developed countries will provide this information
at their discretion.

A2.A.2 International Partnerships for Policy and Scientific Research

The principal forum for discussion of international policy responses to the risks of rapid climate
change is the Intergovernmental Negotiating Committee (INC). The INC operates under a
charter from the General Assembly of the United Nations. Its original role was to prepare the FCCC
for signature at UNCED. With the completion of this role, the INC will address the principal tasks
specified in the Convention, supervise the interim Secretariat until the first COP, and provide
guidance to the GEF and IPCC.

The UNEP has played an active role for many years in the global debate on climate change. UNEP
is principally involved in improving the understanding of the global climate system through the
World Climate Program, which it manages jointly with the World Meteorological Organization
(WMO). This multi-disciplinary scientific research program supports cooperative research
activities involving scholars from both developed and developing countries. It has a very broad
research charter and also maintains extensive programs in monitoring and observation of the Earth's
atmosphere.

The UNEP is also helping national governments understand the policy implications of the climate
problem. For example, it currently is sponsoring country studies in more than a dozen countries.
These country studies include the preparation of inventories of greenhouse gas sources and sinks,
and assistance in the evaluation of national policy options.

Th(~ principal international vehicle for coordination of scientific research on the risks of rapid
climate change is the IPCC. The IPCC was commissioned jointly by UNEP and WMO to conduct
an objective scientific assessment of the climate problem and to develop a clear consensus of the
international scientific community on this problem. The IPCC is a scientific and technical advisory
group consisting of approximately 300 of the world's leading scientists, representing over 100
countries. The IPCC is organized into three working groups: WG I -- the scientific working group,
WG II -- the socio-economic impacts working group, and WG III -- the cross-cutting issues and
policy analysis working group. These three working groups together act as a technical advisory body
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to the INC. The IPCC WG III will analyze a wide range of policy options and develop tools to
assist national governments in their efforts to formulate cost-effective measures to reduce the risks
of rapid climate change.

The first Scientific Assessment Report of the IPCC was presented at the Second World Climate
Conference sponsored by UNEP and WMO in November 1990. This report galvanized the scientific
community into a leadership role in the climate debate and instigated the participation of many
governments in the INC. The IPCC presented an interim update to the 1990 Repolt in 1992. It is
now beginning preparations of the Second Assessment Report and plans to publish a comprehensive
analysis of the state of the science in 1995.

The OECD has become a principal focal point for collaboration on climate change by the major
market economies of the world. The OECD Secretariat has conducted a number of studies on the
economic implications of alternative policy responses. The OECD is now working with the IPCC
to develop the methodologies that will be used by national governments to prepare inventories of
sources and sinks of greenhouse gases, as required under the FCCC.

The European Commission (EC) has been an active participant in both the INC and the IPCC. The
Ee will also support the preparation of a number of country studies in both developing countries
and economies in transition. The Ee will assist national governments in their efforts to develop local
capacity to prepare inventories of sources and sinks as well as national programs of mitigation and
adaptation measures.

The GEF is a joint program cooperatively managed by the World Bank, the UNEP and UNDP.
The original purpose of the GEF was to provide a mechanism to transfer new and additional funds
to developing countries on a concessionary or grant basis to finance activities that were specifically
intended to reduce global environmental damages. The four principal areas of activity for the GEF
during the $1.5 billion, three year, pilot phase have been global warming, ozone depletion,
biodiversity preservation, and protection of international waters. The GEF is scheduled to be
reconstituted with a new structure of governance and Dew operational guidelines during FY93-94.
Its budget will also be replenished at that time.

Each of the three partner organizations plays a different and complementary role. The World Bank
manages the investment activities of the GEF and houses the GEF Secretariat. The UNEP manages
the scientific component of GEF activities, including the operations of the Scientific and Technical
Advisory Panel (see below). The UNDP has principal responsibility for capacity-building and
institutional-strengthening activities. UNDP also operates a small grants progranl to faciiitate the
activities of the NGOs seeking to promote the overall goals of the GEF.

With the signing of the FCCC and Biodiversity Conventions, the GEF was officially designated as
the Interim Financial Mechanism for implementing both Conventions. The developed country
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signatories are obligated to pay the full costs of measures taken by developing countries to meet the
infmmation and communication requirements of the two Conventions, and they are also obligated
to pay the "agreed full incremental costs" of measures taken to achieve the overall objectives of the
Conventions. The full incremental costs are determined jointly by the GEF and the developing
country. USAID is committed to contribute $150 million in parallel financing in support of GEF
project activities during the pilot phase of the GEF.

Adaptation measures designed to combat the adverse effects of climate change often provide
significant local benefits, but not large global benefits. In these cases, the projects will not qualify
for funding under the GEF. In such cases, the developed country Parties to the FCCC will be
required to assist the developing countries seeking assistance for adaptation to climate change
through other bilateral or multilateral assistance mechanisms.

In order to better understand and develop the requirements for distribution of these new and
additional funds, the GEF has undertaken a major, multi-milli0n dollar project, the Program on
Incremental Costs to the Environment (PRINCE). The PRINCE Program will develop
theoretical and operational tools for determining the full incremental costs of proposed GEF
projects. It will also develop taxonomies of countries and project types in order to provide decision
support to the GEF Secretariat in allocating funds among competing projects, regions, technologies,
and types of activities.

Although it does not conduct research of its own, the Scientific and Technical Advisory Panel
(STAP) of the GEF also plays a key role in the global climate debate. STAP develops criteria for
project selection, advises the GEF on issues of project evaluation and development, and guides the
funding decisions of the GEF.

The climatic problem is also on the research agenda of the International Geosphere Biosphere
Program (IGBP) organized by the Intenlstional Council of'Scientitic Unions (ICSU). The IOBP
is a ten-year program of research and analysis on the interactive systems of Spaceship Earth. Its
purpose is to improve scientific understanding of the linkages between the coupled non-linear
systems of atmosphere, oceans, and biosphere. IGBP coordinates several major research programs
on atmospheric phenomena and dynamic processes which affect the rate and extent of climate
change. The IGBP ~so supports a parallel research effort on the Human Dimensions of Global
Change. This program seeks to improve current understanding of how the activities of human
societies affect the operation and maintenance of Earth's systems.

A broad based geophysical science data collection and dissemination program is coordinated by a
network of World Data Centers (\VDC) under the auspices of the ICSU. The International
Geosphere-Biosphere Programme also has extensive data information systems covering climate
related parameters. These organizations, and others, are coordinating efforts to standardize data and
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information formats and exchange procf.x!ures to allow the international scientific c0mmunity access
to vast amounts of raw data and processed information.

In addition to these major cooperative international efforts, many countries have national climate
research programs which cooperate on a bilateral basis with the U.S. Among the largest and most
advanced programs are those funded by the governments of Britain, France, Germany, Japan,
Russia, Sweden, Canada, Norway, Denmark, Italy, Aust.ralia, New Zeal~d, India, Bangladesh, and
China.

A2.A.3 u.s. Government Scientific Research and Policy Analysis Programs

The U.S. government spends more than any other country on global climate research. This research
effort is organized under the leadership of the U.S. Global Change Research Program (USGCRP)
lind has an annual budget of nearly $ 1.5 billion. The USGCRP looks at many issues outside the
arena of climate change. Its work, and that of other U.S. programs, are briefly summarized below.
A listing of the projects and the funding amounts for FY93 and FY94 is presented in Appendix 3
(CEES, 1993). Appendix 3 also provides a table of U.S. Government Agencies, and their respective
budgets, that are working in the area of global climate change.

u.s. Global Change Research Program

The USGCRP is an important element of President Clinton's strategy to utilize America's
investment in science and technology to help stimulate economic growth in an environmentally
sustainable manner. It serves as the integrating fran1ework for this country's extensive research
program on earth systems science.

In 1988 the USGCRP was established by the Cmnmittee on Earth and Environmental Sciences
(CEES) of the Federal Coordinating Council for Science, Engineering, and Technology
(FCCSET). The FCCSET operates under the auspices of the Office of Science and Technology
Policy (OSTP) in the Executive Office of the President and is responsible for establishing strategic
technology-oriented programs.

The USGCRP is jointly funded by eleven U.S. Government Agencies. The proposed budget for
FY94 is $ 1.475 billion, up from $ 1.326 billion in FY93. Over two-thirds of the funding comes
from the National Aeronautics and Space Administration (NASA) budget, with other significant
amounts from NSF, DOE, ~nd DOC/National Oceanographic and Atmospheric Administration
(NOAA).

A principal goal of the USGCRP is improved predictive understanding of the Earth system, and the
fundamental scientific information gained from this program is used to support national and
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international policy fonnulatien relating to climate change. The program has developed four main
streams of activities; 1) observations and datalinfonnation management, 2) process research, 3)
integrative modeling and prediction, and 4) policy relevant assessments. These activities are cross
cutting and address the major areas of priority including climate change, biodiversity, stratospheric
ozone depletion, human dimensions and economics, and international cooperation. In the latter area,
the USGCRP ensures coordination with other organizations such as the IPCC, WMO, UNEP, and
IGBP.

Country Studies Initiative

One of the ways in which the U.S. Government has elected to support its commitment to the
principles outlined in the FCCC is through the CSI, a $25 million program to be implemented over
two years. It will provide financial support and technical assistance, including training, to
developing countries and countries in ecoDomic transition.

Under provisions of the FCCC, signatories are required to develop and/or update national programs
that will include plans to mitigate the impacts of greenhouse gas emissions and to adapt to
foreseeable changes in climate. CSI was established to support the formulation of these country
plans in selected countries. The program will assist these countries in the development of
inventories of sources and sinks of greenhouse gases, the assessment of their vulnerability to climate
change, and the evaluation of mitigation and adaptation response strategies.

The initiative is being jointly funded by eleven governmental agencies, with leadership provided by
the State Department. The program is being implemented by the Country Studies Management
Team consisting of staff personnel drawn from the EPA, DOE, NOAA, and USAID.

Joint Implementation

Under Article 4.2 (a) of the FCCC, developed countries may implement policies and measure:. to
limit greenhouse gas emissions jointly with other parties. In October 1993, President Clinton
announced his Climate Change Action Plan for the United States (Clinton, 1993). As part of this
plan, the President unfolded a U.S. Initiative on Joint Implementation (USIJI) as a pilot program.
The purpose of the pilot program will be to:

• encourage the rapid development and implementation of cooperative, mutually voluntary
projects between U.S. and foreign partners aimed at reducing net emissions ofgreenhouse
gases, particularly projects promoting technology cooperation with and sustainable
development in developing countries and countries with economies in transition to market
economies;
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• promote a broad range of cooperative, mutually voluntary projects to test and evaluate
methodologies for measuring, tracking and verifying costs and benefits;

• establish an empirical basis to contribute to the formulation of international criteria for
joint implementation;

• encourage private sector investment and innovation in the development and dissemination
of technologies for reducing net emissions of greenhouse gases; and

• encourage participating countries to adopt more complete climate protection programs,
including national inventories, baselines, policies and measures, and appropriate specific
commitments.

The President established an Evaluation Panel, of which USAID is a member, to review and to
approve, domestic and foreign submissions to this pilot program.

Other Elements of the U.S. Climate Research Program

In the U.S., the Interagency Working Group on Data l\1anagement for Global Change
(lWGDMGC) plays a lead role in coordinating data collection, archiving and dissemination
activities, and it also coordinates with international data and information organizations. Under the
leadership of the IWGDMGC a data and information strategy has been developed for the USGCRP
and will be implemented by the Global Change Data and Information System (GeDIS). The
GCDIS will be responsible for assembling, documenting, archiving, and disseminating global
change data and information. Plans for the U.S. Global Change Data and Information Management
Program Plan are outlined in a 1992 report by the Committee on Earth and Environmental Sciences
(CEES, 1992).

In addition to the large scientific efforts now underway within the U.S. Global Change Research
Program, the U.S. government is managing several other important research efforts addressing the
climate problem. The EPA is the lead agency in two important areas. Within the EPA's Office of
Policy and Program Evaluation (OPPE), the Climate Change Division maintains a broadly
diversified portfolio of policy relevant research. This policy research program focuses on issues
related to the mitigation of climate impacts and on issues related to the implementation of the
Framework Convention.

Also, under the EPA Office of Air and Radiation, the Global Change Division manages important
research on sources and sinks of greenhouse gas emissions. This office also evaluates technologies
that have the capability of limiting or reducing future emissions of greenhouse gases without
limiting economic development.
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The OOE manages a broad program of technology development and policy research. The principal
focus of this research is on measures, technologies, and policies to reduce emis~ions from the energy
sector. In addition, DOE also sponsors basic research on the climate system, potential sinks of
greenhouse gases and new technologies to remove carbon dioxide and other gases after they have
been emitted from combustion processes.

The USAID contributes to the overall global change program principally through its existing OWl,
which is described in Chapter 2 and Appendix 1. Brief descriptions of new Agency strategies are
presented in Chapter 3.

AZ.B Greenhouse Gases and Climate Change

Human activities affect the Earth's climate through the release of "greenhouse gases"l to the
atmosphere, and through changes in the physical properties of the surface by deforestation,
agriculture, and the expansion of human settlements. The atmospheric buildup of greenhouse gases
due to human activities appears to be the dominant anthropogenic force affecting global climate
change although some evidence suggests that emissions of particulate aerosols (e.g., those formed
in the atmosphere from gaseous emissions of sulfur oxides) tends to mask the warming effects of
greenhouse gas buildup. In terms of climate impact, the most important gases released through
human activities are carbon dioxide, methane, nitrous oxides, halons, and chlorofluorocarbons.

While the emissions of greenhouse gases and their contributions to changes in the thern1al properties
of the atmosphere are well-documented, scientists are still unable to predict with confidence the
regional impacts of the atmospheric buildup of these gases. However, despite the uncertainties
about the timing and magnitude of any change, the potential for global warming is increasingly
accepted by the international community.

Although there are apparent differences of opinion about the nature, extent, and speed of the
changes associated with global warming if current greenhouse gas emission trends continue, the
resulting rapid climate change could undermine the stability of national economies and cause major
disruptions to the natural ecosystems on which those economies depend. The issue of global climate
change has highlighted and dramatized the serious problems that developing countries face in
achieving sustained, environmentally-sound, economic and social development. Responding to
these growing global concerns without hampering the development process in the world's lower-

1 "Greenhouse gases" include water vapor, carbon dioxide, methane, nitrous oxide, and certain manmade chemicals
that absorb and reradiate some of the heat radiated from the earth's surface. In a rough sense, these gases trap some of
the heat that would normally escape as radiant energy int0 space; hence, the analogy to a greenhouse. This interception
of radiant energy contributes to overall heating of the atmosphere.
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and middle-income countries is likely to be one of the significant challenges facing national
government !I- and the ~evelopment assistance community.

The prediction of greenhouse gas concentrations in the atmosphere is a complicated process
requiring a knowledge of the rates of emission from natural and anthropogenic sources, the rates of
absorption or uptake by naturally occurring sinks (e.g., CO2 is absorbed by forests and oceans),
chemical reactions occurring in the atmosphere, estimates of population and economic growth,
policy regarding pollution control and agricultural practices, etc. Climate change prediction models
are being developed by the scientific conununity under the guidance and coordination of the
international and national organizations described above. These models will not be addressed here
because of their highly complex nature. The reader is referred to the series of excellent publications
by the IPCC and others for details (e.g., IPCC, 1992~ IPCC, 1990~ Mintzer, 1992).

The developed countries are presently the source of most anthropogenic greenhouse gas emissions,
particularly carbon dioxide. However, in a nwnber of developing countries, carbon dioxide releases
from fossil fuel combustion and deforestation, and methane emissions from rice cultivation,
contribute a sizable fraction of the global total. This fraction is expected to grow significantly in
the future as described below.

Table A2.1 presents an overview of current greenhouse gas concentrations, their rates of change,
and principal sources of these gases. The relative contributions of present greenhouse gas emissions
to climate change, by gas, sector, and region are illustrated in Figures A2.1 - A2.3. Also shown in
Table A2.2 is a breakdown of greenhouse gas emissions from the energy sector by major global
country categories.

The remainder of this section sununarizes our understanding of the present levels of greenhouse gas
emissions from developed and developing countries:" The prominent gases discussed below
include; carbon dioxide (C02), methane (CH4), nitrous oxide (N20), chlorofluorocarbons (CFCs),
and halons. Tropospheric ozone, a greenhouse gas that is not emitted directly by human activity,
but whose concentration is strongly governed by trace gas emissions resulting from industrial
activity and transportation, will not be discussed here because its anthropogenic sources and irs
contribution to greenhouse warming are not well quantified. Also included is a brief discussion of
the principal sources of the gases .

.. "Present" in thIS appendix is defined as the year 1990, except where noted.
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Table A2.1
Emissions of the MiYor Greenhouse Gases

Gas Concentration Annual Natural and Anthropogenic Sources
Rate of
IncrsfSse

Carbon 355 ppmv 1.8 ppmv Fossil fuel combustion, cement production, deforestation and other land-
Dioxide use changes

Methane 1.75 ppmv 0.015 ppmv Natural sources: wetlands, termites, and oceans; Anthropogenic sources:
rice paddies, domestic animals, coal mining, natural gas leakage, biomass
burnina. landfillina of oraanic wastes and fossil fuel combustion

Nitrous 310 ppbv 0.8 ppbv Natural sources: solis and the oceans.
Oxide Anthropogenic sources: land-use modification (biomass burning and

increase In cultivated land) nltroaen fertilizers and fossil fuel use.

CFCs and See notes Natural sources: (Halons)·
Halons Anthropogenic sources: (CFCs) - refrigerants, foams, insulation, plastics,

aerosols. (Halons) - fire extlnauishers

Notes: ppmv=parts per mill:on by volume; ppbv=parts per billion by volume
Under the Montreal Protocol agreements, CFCs and Halons are scheduled to be phased out over the next decade for most
uses. Concentration will slowly decline over many decades.

FIGURE A2.1
Contribution to Radiative Forcing In 1980s, By Gas
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FIGURE A2.2
Contribution to Radiative Forcing in 19805, By Sector
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FIGURE A2.3
Contribution to Radiative F~rclng In 1980" by Region
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TABLE A2.2
Energy Sector Greenhouse Gas Emissions by Region

Case IS~92a 8 1990

Region CO2 CH4 N20 SOx NOx
Bt C TgCH,t TgN Tg S TgN

OECD 2.8 21 0.2 27 12

Eastern EuropelNIS 1.7 46 0.1 17 7

Centrally Planned Asia 0.6 9 O. 10 3
(Including China)

Other 0.9 14 O. 12 4

World Total 6.0 90 0.4 65 25

Notes: Bt =billion tonnes; Tg = Terragrams
Because of rounding, sums of regional emissions may not exactly equal totals
shown.
Information given for SOx and NO,. is suggested as an indicator of emissions of
ozone precursors.
Source: IPCC 1992 Supplement to the First Scientific Assessment Report

Carbon Dioxide

Carbon dioxide is the most abundant and the single most important greenhouse gas (other than water
vapor) in the atmosphere. The current concentration of carbon dioxide in the atmosphere is
approximately 355 parts per million by volume (ppmv). The concentration of CO2 has increased by
approximately 25% during the last two centuries and by approximately 10% since 1958. At current
rates of emission, the atmospheric concentration of CO2 is increasing by approximately 0.5%, or 1.8
ppmv per year.
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FIGURE A2.4
Annual Glol:;al Emllslotll of C02. by Activity
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The natural flux of carbon
dioxide between the
oceanic and atmospheric
reservoirs is on the order of
100 billion metric tonnes
(or 100 gigatonnes (GT)) of
carbon per year. Global
anthropogenic emissions of
CO2 in 1990, resulting from
fossil fuel combustion,
cement production,
deforestation and other
land-use changes totaled
approximately 5.8-8.7 GT
(IPCC, 1990; Wisniewski,
1993). The uncertainty in
the estimate of total CO2

emissions is primarily due
to large uncertainties in the
emissions due to
deforestation and land use change. Of the total emissions, fossil fuel combustion was responsible
for 70-90%, cement production for 1.5-2%, and deforestation for 7-33% (see Figure A2.4).

Conmlercial fossil fuel consumption accounts for 65-90% of the total CO2 emissions from anthropo
genic sources. The DECO accounts for almost one-half (see Table A2.2), and the USAID
designated key countries (based on 1990 selected key countries) account for nearly 20% of global
CO2 emissions from conul.1ercial energy use.

Deforestation from clearing of lands for agriculture, fuelwood, and other purposes is responsible for
approxinlately 10-29% of the anthropogenic CO2 emissions. Most of the CO2 emissions from this
source result from deforestation in the tropics. Five countries were responsible for about 45% of
the tropical release in 1980: Brazil, Indonesia, Colombia, the Ivory Coast, and Thailand (Ronen
1988). Estimates of CO2 emissions from deforestation range from about 10% to 40% of CO2

emissions from fossil fuel combustion. This wide range is due to uncertainties in the annual
regional rates of deforestation, the amount of carbon stored in different types of biomass, and the
fate of the biomass cleared. Additional satellite mapping and ground measurements will be required
to decrease this uncertainty. Forests playa key role as a major reservoir of carbon. While forests
can act as a sink for carbon, increased cutting releases carbon that contributes to greenhouse gas
emissions. This is precisely why Brazil with its large forest base is listed as an USAID- designated
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key country, and why the continued protection of Zaire's and Indonesia's forest areas are so
important.

Methane

The concentration of methane in the atmosphere is approximately 1.75 ppmv. After remaining
constant in the atmosphere for approximately 10,000 years, the con~entration of methane has
doubled during the last two centuries. In the last decade, the atmospheric concentration has been
increasing at an average annual rate of approximately 0.9% or 0.015 ppmv. The observed increase
in methane is due to a combination of factors including larger emissions and declining natural sinks.
The principal natural sink, the atmospheric OH radicals. is being lost at an unknown rate due to
reactions with emissions of carbon monoxide (CO). CO emissions result from biomass burning,
automobile exhaust, and other processes of incomplete combustion.

Best estimates of current net emissions of methane are approximately 525 million tonnes, of which
60-70% is anthropogenic (NAS, 1979; Crutzen, 1979). Natural sources include wetlands, termites,
oceans, and freshwaters; anthropogenic sources include paddy rice cultivation, enteric fermentation
in domestic animals, coal mining, natural gas leakage, biomass burning, landfilling of organic
wastes, and a small amount from incomplete combustion of fossil fuels (Figure A2.5). Estimates
of emissions from each source are highly uncertain due to lack of data (e.g., measurements of CH4

emissions from Asian rice paddies, data on the amount of leakage from natural gas distribution
systems).

Anaerobic decomposition of organic material in flooded rice fields and enteric fermentation in
domestic animals are responsible for 20-50% and 20-35%, respectively, of the total annual
anthropogenic CH4 emissions. Over 90% of the global rice acreage and production occurs in Asia,
primarily in the developing countries of this region. In 1984, China, India, Indonesia, Bangladesh,
and Thailand together accounted for about 75% of the harvested area and production (NAS, 1983).
Domestic animals that produce the bulk of the CH4 are (in decreasing order, based on amount of
CH4 produced) non-dairy cattle, dairy cows, buffalo, goats, sheep, camels, pigs, and horses.
Currently, approximately 57% of CH4 from domestic animals comes from non-dairy cattle and 19%
from dairy cows. Domestic animals in six countries -- India, the NIS, Brazil, the U.S., China, and
Argentina -- produce over 50% of the global annual CH4 emissions from this source (NAS, 1987).
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FIGURE A2.5
OHrent Emissions of Methane, by Source
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Nitrous Oxide

The atmospheric concentration of nitrous oxide was approximately 310 ppbv in 1990. The
concentration had been stable for about 2000 years at about 285 ppbv then began to increase during
the last 300 years. The current annual rate of increase in atmospheric concentration is approximately
0.2-0.3%. This is equivalent to a growth in the atmospheric reservoir of between 3-4.5 million
tonnes of nitrogen per year.

Nitrous oxide (N20) emissions levels are uncertain. Natural sources, which release about 60% of
the emissions, include soils and the oceans. Anthropogenic emissions result from land-use
modification (biomass burning and gain in cultivated land), use of nitrogen fertilizers, and fossil fuel
use (see Figure A2.6). Aquifers and surface waters, contaminated from ferti.lizers and animal and
human wastes, may also release significant amounts of N20 (Ronen, 1988).
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FIGURE A2.6
Currsnt Emissions of Nitrous Oxide, by Source
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Use of nitrogen fertilizers, the most abundant fertilizer nutrient consumed worldwide, contributes
10-30% of the total anthropogenic N20 emissions. Asia, Western Europe, Eastern Europe, and
North America together consumed about 85% of the world's nitrogen fertilizers in 198511986. The
twelve largest nitrogen fertilizer consumers (in decreasing order) are China, the NIS, the U.S., India,
France, the United Kingdom, West Germany, Indonesia, Poland, Mexico, Canada, and Italy.
Together, these countries account for almost 75% of the annual nitrogen fertilizer consumption
(IRRI, 1986).
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CFCs and Halons
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CFCs and halons are
man-made
chemicals that are
produced and used
almost entirely by
the OECD countries
(Figurt~ A2.7).
CFCs are used to
produce plastic
foam, as aerosol
propellants and
refrigerants, in
medical
sterilization, and as
solvents in the
manufacture of
electronic
components.
Halons are used
principally in fire
extinguishers. CFC
demand in the
developing world is expected to grow in the future as demand for refrigerators and air-conditioners
grows.

Because of concern about the effect of these chemicals on stratospheric ozone, an international
agreement to reduce their emissions ("The Montreal Protocol on Substances that Deplete the Ozone
Layer," or simply, the Montreal Protocol) was signed in 1987. Under this agreement, developing
countries with low levels of per capita use are permitted to delay their compliance for up to ten
years. The Protocol was recently strengthened in June 1990, when an international agreement was
reached to completely phase out production of the major CFCs and halons by 2000, and production
of carbon tetrachloride and methyl chloroform by 2000 and 2005, respectively. Under this new
agreement, developing countries will be allowed a lO-year grace period for compliance, and an
international fund will be set up to assist them in their transition to CFC-free technologies.
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A2.C Potential Contributions to ll'uture Greenhouse Gas Em2ssions

The basis for understanding future cont.ributions to greenhouse gas emissions are the emissions
scenarios developed by the IPCC. We use two alternative scenarios developed by IPCe for the 1992
Supplementary Report to the IPCe Scientific Assessment (IPCC, 1992) as the basis for our main
discussion. In addition, we also draw upon some detailed information for the Reference Scenario
from the original 1990 IPCe report (IPCC, 1991d). The two cases from the 1992 update report
reflect very different assumptions concerning future rates of economic growth and population
increase. These scenarios are not meant to be predictions of the future, but are used by the science
and policy community to evaluate the impact of different assumptions and policy actions.

The first scenario, called IPCe IS-92a, is a "business as usual" scenario, in which no major
greenhouse gas emission control policies are implemented awl carbon dioxide emissions reach
approximately twice the current level by 2050 (Le., 14.5 GT of C per year in 2050 vs. 7.4 OT of C
in 1990). The second scenario, called IPCC IS-92d, leads to a carbon dioxide emissions level
approximately one-f1fth higher than today's level (i.e., 9.0 GT of C per year) by 2050. This scenario
assumes stringent emission control and implementation of strong energy efficiency measures and
renewable energy technologies.

The key characteri~tics of these two IPCC scenarios are given in Tables A2.3 and A2.4, In addition
to the characteristics described in the tables, controls on fossil fuel combustion designed to reduce
local pollution in IS-92d raise fossil energy costs by 30% as compared to the IS-92a case.
Deforestation is halted then reversed, and fugitive emissions of methane are captured from coal
mines, natural gas fields, and oil wells. CFCs and HCFCs are phased out worldwide. The global
primary energy use for these two scenarios are presented in Figures A2.8 and A2.9.

In these scenarios, future greenhouse gas emissions from Eastern Europe, the NIS, and the
developing countries depend on the assumptions about future population growth, economic growth,
the amount and types of energy consumed, and the rates and scale of adoption of new policies and
technologies. These in turn will be affected by the extent of international financial and
technological assistance.

Both scenarios project that the share of greenhouse gas emissions attributable to the developing
countries from energy, forestry, agriculture, and industrial activities will approach 50% of global
emissions by 2025 (UNEP, 1988). In most of the USAID-designated key developing countries,
assuming no policy response to climate change, greenhouse gas emissions could rapidly increase
by 2025 with major contlibutions from energy activities, deforestation, agricultural activities, and
CFC usage.
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Table A2.3
Socio-Economic Characteristics of Scenarios IS-92a and IS-92d

Scenario Global Economic Solar Energy Energy
Population Growth Costs Content/Cost
in 2100 per barrel of

biofuel

IS-92a 11 .3 billion 2.9% from $0.075ikWh 191 BJ/$70
1990-2025
2.3% from
1990-2100

IS-92d 6.4 billion 2.7% from $0.065IkWh 270EJ/$50
1990-2025
2.0% from

Il ! ! 1990-2100 ! .'

Projected CO2 emissions and equivalent emissions for all the greenhouse gases are shown in Figures
A2.1O and A2.11 for Cases IS-92a and IS-92d. In the second case, the effect of greenhouse gases
such as methane, nitrous oxide, and CFCs have been included and t.he results are presented in terms
of an equivalent amount of carbon dioxide, (Le., the amount of CO2 that would have the same global
warming effect as the original gases). The rate and magnitude of climate change (EPA, 1989)
associated with the IS-92a case in which few or no steps are taken to reduce emissions represent a
significantly greater climate threat to the global community than would be expected in the IS-92d
case where greenhouse gas emission mitigation is emphasized.

To demonstrate the significance of including gases other than CO2 Figures A2.12 and A2.13 are
presented. The data in these figures was taken from the original IPCC 1990 study, and represent
a high emissions scenario which is comparable to Case IS-92a from the 1992 update report. The
year when the atmospheric concentration of CO:! alone reaches twice the pre-industrial level for that
case is 2050. However, when the other greenhouse gases are included, the equivalent CO,
concentration reaches twice the pre-industrial level by the year 2025. The factor of two in
concentration is an arbitrary level often used by climate ey.perts. Its choice reflects a series of
reviews by the National Academy of Sciences (NAS, 1979; NAS, 1983; NAS, 1987) that concluded
that the sensitivity of the climate system to a doubling of CO2 is probably in the range of 1.5 to
4.5°C, with the most likely value being 2.5°C.
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Table A2A
Energy Characteristics of IPee IS·92a and IS·2d Scenarios

Level of
Greenhouse Gas

Emission
SCENAR- Energy Energy Controls" eFe Statusd Defores- Agriculture

10 Supplya Demandb ratione
-

1PCC IS- Carbon-imen- Business as Modest; Montreal Moderate Current
92a Sive usual business as Protocol trends

usual low
I comp~iance-
TPCC 15- Major phase- Higher degree Emissions Total phase- Halt Current
92d in of energy controls raise out ofeFCs deforest- Trends

of renewable efficiency cost of fossil and HeFCs ation; Major
sources fueb by 30% reforestation

• For the IS-92a case, energy supply is dominated by fossil fuel technologies, which contribute approximately 75% of total primary energy In 2G25
For the IS-92d case, major cost reductions in solar and renewable te",nnologies stimulate an increase in their contribution to global primary energy
supply In 2025, reaching 25% compared to only 15% In the IS-92a scenario. Availability of commercial biofuels increases by 50% In IS-92d
compared to IS-92a, and the price of biofuels declines from $7()/bbl to in IS-92a to $55/bbl in IS-92d

b In the IS-92a case, the annual rate of improvement in energy intensity In the OECD (ie. primary energy use per dollar of GNP) decreases from an
initial value between 14% to an average value of 0.9% for the years 2025 to 2100 The average annual rate of improvement in energy intensity In
China for the years 1990 to 2025 was assumed to be approximately 1.9% per year; the rate of improvement declined after 2025, but remained more
rapid than did the rate for the OECD The energy Intensity of most other developing countries was assumed to be flat until 2025, then to improve at
a rate in excess 0.9% per year after 2025 For the IS-92d scenario energy efticiency was assumed to improve more rapidly due to increased pnces
of fossil fuels resulting from ~he introduction f emissions controls.

, In the IS-92a case, current emiSSion control technu!Jgies are assumed. In the IS·92d case, more stringent controls on conventional air pollutants
raise the cost of fossil energy supplies by' 30%.

, In the IS-92a case. the Montreal Protocol is assumed to come IntO force and apply through 2100, with 100% participation by developed countries
and 70% participation by developing countries. In the IS-92d case, CFC production is fUlly phased out by 1997 worldwide, and HCFC production
phase occurs over the next several decades. In this case, CFCs are replaced by substitutes with no radiative or ozone-depleting effects

• Tropical deiorestation Increases gradually in the IS-92a case. Tropical deforestation is halted by voluntarv actions in the IS-92d case.
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FIGURE A2.10
Carbon Dioxide Emissions, CCJses IS-920 and IS·92d
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FIGURE A2.12
C02 Concentration
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Greenhouse Gas Emissions in the IPCC Scenarios

Greenhouse gas emissions will continue to rise rapidly if no policy actions are taken by the
international community. A summary of the emissions for several of the key greenhouse gases is
shown in Table A2.5 for Scenario IS-92a, the "Business-As-Usual" scenario. The summary for
emissions of carbon dioxide from the energy sector and the anthropogenic emissions of methane and
nitrous oxide is presented by major country classification. In this scenario, for example, the global
share of commercial energy-related emissions of carbon dioxide from developing countries increases
from 25% to 45% by 2025. On a per capita basis. however, the developing countries will still
produce substantially less emissions than the industrialized countries as shown in Table A2.6 for the
EIS/AFOS Reference Scenario in the 1990 IPCC study.

Table A2.5
Energy Emissions of CO2 and Anthropogenic Emissions of CH4 and NzQ

(Scenario 18·92a)

CO.,8 Anthropogenic N20 Anthropogenic CH4b
Region (GtC) (T.e;N) (T.e;)

1990 2025 2100 1990 2025 2100 1990 2025 2100

OECD 2.8 3.5 4.3 1.4 2.0 1.7 74 90 143

Central & 1.7 2.4 2.5 0.8 1.0 0.9 70 62 113
Eastern Europe

China and cpe 0.6 1.6 4.2 0.5 0.8 0.9 37 53 73
Asia

Other 0.9 3.2 8.8 1.9 3.7 5.1 146 260 380

Total 6.0 10.7 19.8 4.6 7.5 8.7 326 465 709

8Includes energy sector only, not deforestation or cement production
bExcludes CH4 from domestic sewage which was not estimated on a regional basis
cCP=Centrally planned economies
Ot = Oigatonnes; Tg = Terragrams
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Table A2.68

Gross CO2 Emissions from the Energy Sector
(From the IPCC 1990 EISIAFOS Reference Scenario)

CO2 Emissions CO2 Emissions
Region (Gt Carbon) (tonnes Carbon per

Ca ita)

1985 2025 1985 2025

Industrialized 3.83 6.95 3.12 4.65

North America 1.34 2.37 5.08 7.12

Western Europe 0.85 L19 2.14 2.69

OECD Pacific 0.31 0.62 2.14 3.68

Centrally Planned 1.33 2.77 3.19 5.02
Europe

Developing 1.33 5.48 0.36 0.84

Africa 0.17 0.80 0.29 0.54

Centrally Planned Asia 0.54 1.80 0.47 1.15

Latin America 0.22 0.65 0.55 0.91

Middle East 0.13 0.67 1.20 2.41

South and East Asia 0.27 1.55 0.19 0.64

Global Totals 5.15 12.43 1.06 1.56

arr'his table presents regional CO2 emissions and does not include CFCs, CH4, 03' N2O,
or sinks. Climate change critically depends on all GHG from all economic sectors.
Totals and subtotals reflect rounding. This table should be interpreted with care.
Gt =Gigatonnes
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Emissions from Energy

The largest source of greenhouse gas emissions is fossil fuels. In the IPCC scenarios, annual global
primary energy supply increases from about 344 exajoule.s (EJ) in 1990 to 1244 EJ in the IS-92d
scenario and to 1453 EJ in the IS -92a scenario by 2100. Historically, global energy requirements
have been met primarily with fossil fuels. In the IPCC scenarios presented here, where no actions
to respond to climate change are assumed, fossil fuels continue to be the dominant energy source,
supplying 74% of total energy requirements through 2025 in IS-92a and 62% of total commercial
energy in the IS-92d case (see Figures A2.8 and A2.9). Energy consumption in the non-DECO
countries follows a similar pattern as their economies and populations continue to expand. Their
percentage of global energy consumption increases frOl.l about 53% in 1990 to about 67% by 2025
(See Table A2.5).

Emissions from Deforestation

In the IS-92a case, global net emissions from tropical deforestation fall from 1,300 million metric
tonnes (MMT) of carbon in 1990 to 1,100 MMT of carbon in 2025. By contrast, in the IS-92d
scenario, global net emissions of carbon from deforestation fall to 300 MMT by 2025.
Deforestation from temperate regions is assumed to be balanced by reforestation.

Emissions from CFCs

CFCs are controlled under the terms of the Montreal Protocol, which requires significant reductions
in the use of these chemicals in order to reduce the threat to the stratospheric ozone layer. CFC
emissions are expected to be greatly reduced in the future, although the amount in use will depend
on the number of countries that sign the Protocol and the extent to which the signatories comply
with its provisions. In the past, CFCs have been used primarily by the industrialized nations.
Under the terms of the Montreal Protocol, developing countries are entitled to increase their CFC
usage to meet industrial requirements. In the IS-92a case, 30% of the developing world does not
sign the London Amendments to the Montreal Protocol. Nonetheless, these countries eventually
phase out the use of CFCs and halons. This slow phase-out assumes an on-going process of
technology transfer of safe CFC substitutes to the developing countries. In the IS-92d case, CFC use
is fully phased out on a worldwide basis by 1997. In addition, all HCFC-22 use in developed
countries is reduced by 25% from the IS-92a level by 1995, by 60% from the 1995 IS-92a levels
in 2000, and phased down to 5% of the IS-92a 1995 levels by 2005. The same phase-down policy
is implemented for developing countries in this scenario, following a ten-year lag-time.
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Emissions from Agriculture

Estimates for emissions from agricultural activities were developed for both of the IPCC scenarios
discussed in this report. In these scenarios, the rates of greenhouse g~~ emissions as a function of
the unit of agricultural activity (e.g., CH4 emissions per hectare of land used for paddy rice
cultivation) were assumed to remain constant over time. However, levels of agricultural activities
(e.g., total area of land under paddy rice cultivation) changed through time as population and
economic growth occurred. The specific emission estimates for the major agricultural categories
are summarized in Table A2.7 for case IS-92a.

Table A2.7
Emissions from Major Agricultural Activities

(Tg)

Source 1990 2025 2100

CH4 from Animal Wastes and Enteric 110 181 260
Fermenta.tion

CHd from Rice 60 78 84

N.,O from Fertilizers 2.2 3.8 4.5

A2.D Climate Change Implications of the IPCC Scenarios

Both the IS-92a and IS-92d scenarios lead to a continuing buildup of greenhouse gases, albeit at
very different rates. In the case of the IS-92a scenario the total greenhouse gas concentration will
reach a level by 2025 that has a warming potential equivalent to twice the pre-industrial CO2 level.
The wanning effects of this greenhouse gas buildup will likely be realized and observable by around
2050. In the case of scenario IS-92d, the planet will experience a similar warming equivalent by
about 2080, with the warming realized at approximately the end of the century.

Scientists cannot predict with confidence the regional effects of global warming. But experiments
with advanced coupled ocean-atmosphere GCMs, are able to suggest the broad outlines of the
impacts of awanning created by an increase in greenhouse gases equivalent to the doubling of the
pre-industrial level of carbon dioxide. The IPCC Scientific Assessment indicates -- and the IPCC
1992 Supplement confirms -- that such a buildup will lead to an increase in average global surface
temperature at equilibrium of approximately 1.5-4.5°C, with a best estimate of 2.5°C. Scientists
expect that such a warming will be accompanied by a rise in average global sea levels between 20
and 70 em.
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The warming, however, will not be evenly distributed worldwide. The warming at high latitudes
will probably be about 2-3 times the global average, especially in the Northern Hemisphere. The
wanning in the tropics will probably be limited to about 50-75% of the global average. Because the
warming will be greatest at high latitudes and least in the tropics, the natural thennal gradient
between the poles and the Equator will decrease. This decrease will alter the pattern of upper
atmospheric winds and ocean currents in complex and presently uncertain ways. Many scientists
believe that during the transition to a new climate equilibrium state, these changes may significantly
increase the frequency and severity of extreme weather events.

According to the IPCC, the best computer model experiments indicate that global precipitation will
increase significantly in a wanner world. The larger the average warming, the greater the expected
increase in precipitation. By the time the effective CO2 concentration has doubled, the global
precipitation is projected to increase by about 3-15%. Evaporation would increase by a similar
amount. It should be noted, however, that the change in precipitation will not be uniform in all
regions. For example. under the CO2 doubling conditions, precipitation is expected to increase
significantly at mid-latitudes in winter. Average precipitation values will increase somewhat less
in the tropics, with some areas likely to see a net decrease. The IPCC expects little change in
precipitation in sub-tropical arid areas.

Because of the fundanv~.ntallimitations of existing computer models, scientists cannot accurately
predict the seasonal changes in timing, distribution, or severity of rainfall and snowfall under these
future conditions. Although many scientists expect the frequency and severity of weather-related
extreme events to increase in a warmer world, the accuracy of these expectations cannot be
determined. There is general agreement, however, that the risks of rapid climate change will
increase in proportion to the rate of greenhouse gas buildup (i.e., the more rapid the increase in
atmospheric concentrations of greenhouse gases, the more likely it will be that the future will
include dangerous disruptions of regional weather and climate).

A2.E Impacts of and Adaptation to Climate Change

Countries will be affected differently by global climate change, in part because their climate will
change in different ways, and in part because their economic and ecological systems vary in their
vulnerability to climatic change. As indicated above, GCMs do not reliably predict changes in
temperature, precipitation, or the frequency and severity of extreme weather events at the national,
regional, or local level. Countries with a high reliance on agriculture and forest production, and
countries dependent on low-lying coastal areas, are likely to be the most affected should climate
change rapidly. The following sections discuss possible impacts of climate change on various
economic sectors, as well as possible measures that countries might take to adapt to an altered
climate.
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Drought poses a greater climate change risk to agriculture than increased temperature (IPCC, 1992),
so agricultural production systems in regions that become drier are the most vulnerable. As noted
in the previous section, the IPCC predictions indicate little change in precipitation in sub-tropical
arid regions. However, precipitation could be reduced in some locales making existing drought
conditions even worse. Drought stress also lowers plant resistance to insects and disease, so
increased pest populations will likely reduce crop, livestock, and forest production in some
countries. The effects of climate change on soil productivity are not clear. For example, increased
soil erosion due to more intense rainfall and an increased rate of oxidation of soil organic matter
caused by increased temperature may be countered by greater organic matter production and denser
ground cover because of augmented CO2 fertilization in areas of increased precipitation.

Adaptation of existing agricultural production systems to climate change should be possible,
pennitting the maintenance or increase of food production to maintain food security. Changes in
crop species, new cultivars that are resistant to drought, increased precipitation and pests, and
modified cropping systems to increase water use efficiency and manage soil and microclimate, are
examples of possible adaptation measures. Pennanent crops such as orchards and forest plantations
will be more vulnerable to climate change and might require expensive replacement with alternative
crops or cultivars. The international agricultural research centers and national governmental and
non-governmental research and technology transfer institutions will be required to develop
adaptation technologies and promote them among small fanners in developing countries.

A2.E.2 1"~atural Terrestrial Ecosystems and Biodiversity

Ecosystems are made up of a complex of species adapted to their abiotic environment, which in tum
interact with other species in the ecosystem through competition, commensalism, mutualism, or
symbiosis. As the climate changes, each species' relative fitness and competitive ability will change,
in many cases reducing its ability to reproduce, and even its ability to survive. In some cases, a
species might be adapted to the new abiotic enviromnent, but other species of its original ecosystem
upon which it depends for some critical life process may not, resulting in the disappearance of both
specie~. Climate change will have a distinct impact on the ranges of the component species of
natural terrestrial ecosystems, resulting in changes in species composition at the community,
landscape, and ecosystem level.

Species have a range of temperatures and water regimes over which they are naturally distributed.
The survival of individual species will first be affected by increased temperature, drought, or
increased precipitation at the limit of its natural range that is detennined by temperature or
precipitation. As the climate becomes warmer, drier, or wetter, species within a community that are
suited to these modified conditions will become more prevalent than other species that are less
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suited to the altered climate (Le. species that are at a limit of their range detennined by the changing
climatic factor).

The rate of climate change will be the major factor determ;ning the type and severity of impacts on
natural ecosystems (IPCC, 1992). The dispersal capacity of species will detennine whether they can
migrate to new areas where the climate is suitable for the survival of Qoth their progeny and the
other species upon which they depend..New natural communities, and possibly new ecosystems,
will develop over time through species migration and evolution if the climate stabilizes at a new
equilibrium.

Loss of biological diversity will accompany climate change as species that have limited distributions
and dispersal capability, or that depend on other species with limited dispersal capability become
extinct. Species that are unable to migrate because they are surrounded by habitat unsuitable for
their survival, such as species restricted to islands, isolated mountain peaks, and parks and wildlife
reserves surrounded by agriculture, will be at greater risk of extinction (Wilson, 1992; Peters &
Darling, 1985; Peters, 1989).

Specific measures to adapt natural terrestrial ecosystems to climate change are more difficult to
identify than are measures to adapt agricultural production systems. Our insufficient knowledge of
the abiotic and biolic t'actors determining species abundance within existing ecosystems will not
allow us to predict the species composition of communities that may eventually develop under an
altered climate. Therefore, we are unable to predict adapted community composition and artificially
establish adapted communities.

Increasing our knowledge of how temperature, precipitation, CO2 levels, and inter-specific
interactions detennine the abundance of species will better equip us to predict the impacts of climate
change on natural ecosystems and the likely composition of adapted communities, and to develop
adaptation strategies. Ecosystem research by the Center for International Forestry Research, the
International Centre for Agroforestry Research, national research institutions, and universities will
contribute to the knowledge required to adapt natural terrestrial ecosystems to climate change.

Modifying conditions within isolated reserves might be necessary to preserve some species (Peters
& Darling, 1985). Possible interventions in response to altered precipitation could affect irrigation
or drainage. Transplantation of species to other reserves within the species' suitable temperature or
moisture range is another possible measure. Climate change should be taken into consideration
when establishing new parks and reserves. If reserves are established to protect a particular species,
then they should be located as far as possible from the edge of the species' range where the impacts
of climate change will fIrst be expressed. Biological corridors between reserves, proposed by some
biologists as a measure to allow the exchange of genetic material within species to minimize genetic
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deterioration from inbreeding, might also serve as migration corridors for species affected by
climate change.

A2.E.3 Coastal Zones

The greatest impact of climate change on coastal zones will be sea level rise, affecting both land and
marine ecosystems. Increased frequency and severity of storms are also predicted, and these events
may affect both land and marine ecosystems. Increased water temperatures and UV-B radiation will
affect marine ecosystems (IPCC, 1992). Coasts that are uplifting due to tectonic or volcanic
movement or glacial rebound will have little relative rise in sea level, while areas that are naturally
subsiding will be more affected by sea level rise.

Agricultural production on coastal plains could be affected. Coastal forests would likely be affected
by sea level rise. Mangrove forests and marshes will probably be able to migrate along with the
coastline. However, altered hydrological regimes may affect salinity, and therefore species
composition, of these coastal ecosystems.

Coral organisms grow sufficiently fast to keep up with likely rates of sea level rise, but other stresses
(stonns, sedimentation, river discharge, radiation, etc.), which may be increased by climate change,
may slow down reef growth significantly.

Other possible impacts of rising sea levels include increased exposure to contaminants, bacteria, and
viroses leached from coastal waste disposal sites and sewerage systems. These contaminants would
affect the marine ecosystem, humans who consume contaminated organisms, and fish and shellfish
industries.

Sea level rise and more frequent and severe storms could have significant impacts on coastal cities
and small islands, particularly islands with little elevation above sea level. Because all areas on
small islands are essentially coastal, climate change will have profound impacts on their entire
economy and ecology.

In coastal areas of very high economic value, investment in dikes and similar structures may be cost
effective measures to adapt to sea level rise and more frequent and severe storms. In other coastal
areas and on some small islands, migration of populations and abandonment of cO,astal plain
agriculture may be the only economically feasible response to climate change.

A2.E.4 Hydrology and Water Resources

GCMs consistently predict that global climate change will result in more variable streamflows in
all regions, with amplified extremes. Flood volumes and peak flows will be greater, and there will
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be more periods of low flows. Increased floods and droughts will require a re-evaluation of
guidelines for management of water systems and contingency planning for areas prone to flooding.

Altered hydrological regimes will affect the ecology of streams, rivers, lakes, and coastal areas.
Further analysis is required to determine the impacts of these changes on the biological diversity of
these ecosystems. Water tables in areas suffering increased drought will drop, unless aquifer
recharge areas are distant and receive equal or greater precipitation. Coastal aquifers will likely
suffer increased saltwater intrusion as sea levels rise. Developing countries, with generally less
development of water resources, will likely be more adversely affected by hydrological changes
resulting from climate change (IPCC, 1992).

Impacts on domestic water supplies, agriculture, and industry may be alleviated through increased
water control, regulation, and management. Investments in institutions and infrastructure could be
made in developing countries to increase the degree of water control, regulation, and management.
Any water management schemes must be scrutinized with respect to environmental and social
impacts, and must be designed with sustainability in mind.

A2.E.5 Population, Human Health, and Migration

The world's population totals over 5.5 billion people today, and is increasing by approximately 90
million each year. Most of the growth is occurring in the poorest countries (Population Report,
1992). The impact of population growth touches virtually all the specific ways that human beings
interact with the environment, including many of the impacts discussed above: agriculture and food
security; forests and biodiversity; water resources and land use; energy; human health; and
sustainable development.

Various expanding human activities release a growing amount of polluting gases into the
atmosphere. There is a direct relationship between population increase and the emissions of various
greenhouse gases.

The developing countries constitute an increasing new source of pollution due to both rapid
population growth and rising incomes. Within 35 years they could be producing half of the world's
municipal solid wastes, up from one-quarter in 1985.

As populations increase, local environments are less able to provide for the inhabitants due to
increasing scarcity and degradation of resources, damage to the existing ecosystem, and further
exacerbation of regional and global environmental problems such as climate change. As these
changes occur, the economic and social fabric of a country or region could be dramatically affected,
leading to unparalleled migration, and political and social destabilization.
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The complicated and interwoven relationship between population and global climate change make
predicting the affect of climate change on human populations difficult. Some of the more direct
consequences of climate change are expected to be desertification leading to food shortages, sea
level rise forcing migration of large populations from low-lying areas, increased health problems
due to an increase in disease-carrying insects, and other disruptions.

A2.E.6 Impacts on Sustainable Development

Climate change will have impacts on the sustainability of existing agricultural production systems,
domestic water supplies, and natural terrestrial and marine ecosystems. National research, analysis,
and planning institutions must factor climate change into their programs and activities. Increased
precision in the inventory of natural resources, determination of the productivity of renewable
natural resources, and efficient allocation of financial, human, technological, and renewable and
non-renewable natural resources should increase the sustainability of development and adaptability
of the economy to climate change.
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US Global Change Research Program:

Fi8cal Year 1993-1994
Budget by Project



Summary by Agency
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Aaencv FY 1993 $ million FY 1994 $ million

Department of Commerce 66.9 69.9

Department of Defense 6.6 6.8

Department of Energy 89.3 98.3

DeD8rtment of the Interior 37.7 34.0

Environmental Protection Agency 25.8 27.5

Heanh and Human Services 1.2 1.5

National Aeronautics and Space Administration 921.1 1 013.1

National Sr.:ience Foundation 124.0 169.0

Smithsonian Institute 7.3 7.3

Tennessee Vallev Authoritv 0.1 0.1

Department of Aariculture 46.0 47.6

Total 1 326.0 1 475.1
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.
FY'93 FY'94

Aaency Bureau Prolect $mllllon $mllllon

DOC NOAA Lona·term Ocean Observations 6.90 6.9

ODeratlonal Measurements 4.3 4.3

Measurement Technlaue DeveloDment 0.3 0.3

Information Manaaement 4.2 4.2

TroDlcal Oceans/Global AtmolDhere (TOGA) 8.0 8.0

Clouds Eneray, Water CGEWEX) 4.2 4.2

Ocean ClrculatlonlBloaeochemlstv 12.7 12.7

Climate Modellna and Analysis 12.1 15.1

Atmo8oherlc Chemlstrv 7.5 7.5

Marine Ecosvstem Resoonse 3.0 3.0

Paleoclimate 3.0 3.0

Economics Research 0.6 0.6

Solar Varlabllitv 0.1 0.1

DOD ONR High Latitude Dynamics· Arctic Sediment 0.2 0.3

Ocean Measurements 0.6 1.1

Ocean Ecoloaical Dvnamlcs 1.0 1.0

Boundary Layer Dvnamlcs 1.1 1.0

Hlah Latitude Dvnamlcs • Artlc Lead 2.2 1..L
Regional Resolving Models 1.0 1.3

ICRREL Realonal Resolvlna Models 0.2 0.3

Hiah Latitude Dvnamlcs • imoacts 0.3 0.3
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Agency Bureau Project FY'93 FY'94
$mllllon $mllilon

001 USGS Land Characterization 2.0 2.0

Land Data 5.4 5.4

Volcano Emissions 0.4 0.4

Cold Regions Research 1.4 1.4

Climates of Arid & Semi Arid Realons 0.9 0.9

Paleoclimates 7.7 7.6

Bloaeochemlcal Exchanges 1.2 2.2

Coastal Erosion & Wetlands Processes 3.0 0.0

Sensitivity of Water Resources 1.0 0.0

Interaction of Climate & HYdrollXilc Systems 5.0 5.0

BIA Uneven-Aged BIA Forests 0.1 0.1

BOR Sensitivity of Hydrological Systems 1.1 0.0

Regional Studies 1.2 1.2

FWS Coastal Wetland Change & Dynamics 1.1 1.1

Monitoring Fish & Wildlife Impacts 2.0 2.1

NPS Intearated Studies of NPS Ecosvstems 2.9 3.3

Dvnamlcs of Coastal Systems 0.1 0.1

BlM Ecological Change in Environmentally Stressed Ecosystem of the 1.1 1.1
Western and Northern U.S.

IClI"'IU • f ....... ,..~..I C!a......... n 1 n1

DOE OHER CORE C02 Research 19.1 17.6

CHAMMP· ComDuter Hardware Advanced Math & Models 11.4 11.9

National Institute for Global Environmental Chance 10.9 9.6

Oceans Research 5.1 5.4

Quantitative Links 5.1 5.3

ARM· AtmosDheric Radiation Measurements 31.1 40.6

Education 2.8 2.9

Information/Coordination 2.2 2.3

Unmanned Aerospace Vehicles (UVAs) 0.0 1.0

Economics 1.6 1.7
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FY'93 FY .
Agency Bureau Project $mll!lon $mll!i<"._

NSF GEO ARCSS-Arctlc SyStem Science 13.3 1 ••\1

CHP-Continental Hvdroloaic Processes 1.0 1.1

Geo&vstems Databases 1.3 2.0

ROCEW-Role of Clouds Enerav & Water 0.6 2.0

CMAP·Cllmate Modeling Analvsls & Prediction 2.0 6.0

TOGA-Tropical Oceans Global Atmosphere 14.7 16.1

WOCE-World Ocean Circulation Exoerlment 15.7 20.5

GTCP·Global Tropospheric Chemistry Program 11.5 14.7

JGOFS-Joint Global Ocean Flux Study 13.8 16.6

Antarctic Ecosvstems 1.5 1.5

Ozone DeDletionlUV Effects 5.6 5.6

GLOBEC·Global Ocean Ecosvstems Dynamlc$ 3.6 6.2

Abrupt Climate Change 0.1 0.9

Geoloaical Record of Global Chanae 2.9 4.7

MESH-Marine ASPects of Earth SYstem Historv 0.3 2.0

Geodvnamlcs 6.2 7.5

RIDGE-Rldae Interdlsclplinarv Global Experiment 4.1 4.1

CEDAR - Coupling, Energetics, &Dynamics of Atmospheric 4.4 5.3
Reaions

GEM· Geosoace Environment Monitoring 0.2 1.4

SunRISE· Radiative InDuts of the Sl!!1 to Earth 0.0 0.9

BIO EROC - Ecoloalcal ~ates of Chanae 3.0 4.1

WEV - Water-En!!.Qv-Veaetatlon 4.9 5.6

BIO/ LMER-Land-Maraln Ecosystems Research 2.3 3.0

GEO Global Chanae Educating & Tralnlna 0.0 0.2

Realonal Research Institutes 2.0 5.0

SBE Human Dimensions of Global Change 4.2 5.4

Economics Research on Glob&1 Chance 4.6 6.4
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FY'93 FY'94
Aaencv Bureau Project $mllllon $mllllon

HHS NIEHS Human Health Effects of CFC Replacement Chemicals 0,5 0,5

Human Health Effects of Increased Exposure to Shorter 0,7 1,5
Wavelenath UV

NASA SPice Based

MTPE Earth Probe 99.4 97.3

Payload & Instrument Development 35,4 22,9

Earth Observing System (EOS) 263.8 322.7

Ground Based

MTPE Mission Operations & Data Analvsls (Incl. Landsat) 147.6 160.8
••"l:'-'

EOS-Data Information Systems (EOSDIS) 130.7 182.7

Research and Analvsls 166.2 181.5

Airborne Proaram 20.7 25.2

Construction of Facilities 57,3 20.0

SI NMNH Troclcal Bloloolcal Dlversltv Prooram 1.2 1.2

Tropical Coastal Ecosvstems Proaram 0.4 0.4

Human EcolooY Hlstorv 0,3 0.3

Nile Delta Subsidence & Sea Level Rise 0.1 0.1

Global Volcanism Prooram 0.4 0.4

Paleoecoloaical Effects of Climate Chanae 1,1 1.1

STRI Troclcal Forest Science Proaram 0.9 0.9

Patterns of Change In East African Savanna Ecosystems 0.0 0.0

Tropical Aaroforestrv Prooram 0.2 0.2

SERe Chesapeake Bay Global Chanae Research 0.6 0.6

Temperate & Tropical Forest Canopv Blolooy 0.4 0,4

SAO AtmosDherlc Phvslcs and Chemlstrv 0.2 0.2

Solar Studies/Global Chanae 0,1 0.1

Space Geodetic Sea Level Monitoring 0.0 0.0

NASM Global Change In Earth's Drvlands 0.3 0.3

IC SIIMAB Biological Dlvereltv Program 0.1 0.1

NZP Predictlna Species Responses 0,6 0,6

Mlaratorv Birds 0,3 0.3
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FY'93 FY'94
Aaencv Bureau Project $mllllon $mlllion

TVA RBO Realonal Climate Impact A.....ment 0.1 0.1

USDA ARS Scale Effect of Hvdro. Proc. 1.6 1.6

Bloaeochemlcal Flux.. 3.0 3.1

EcosYStems Modellne 3.2 3.2

Precl. ImDact on Sustain. Wtr. 2.2 2.2

FS Ecoloalcal SyStem Dvnamlcs 10.5 10.4

AtmoschQI'e1BIOIchere Gas & Energy Exchange 7.5 7.4

Disturbance Ecoloav 3.3 3.2

Intearatlna Human Activities & Natural Resources 1.0 1.3

ERS Econ. Svs. & Global Chanae 0.8 0.8

CSRS Global Chanae Research 9.4 9.9

UV-B r~etwork 2.0 3.0

SCS Climate Information 0.2 0.2

Soli Carbon/Soli Genesis 0.9 0.9--

Soli Landscace Model 0.4 0.4

EPA ORO Anthroooaenic Methane/RITG Emissions 4.0 4.0

TroPOScherlc ChemlstlV 3.1 3.1

Greenhouse Gal' paols & Fluxes In Terrestrial Ecosvstems 1.8 2.3

Bloscherlc Carbon Pool & Fluxes 1.4 1.4

Climate-Induced Blosperlc Feedback from Salls 0.8 0.8

Monltorlno Forest Conversion/Biomass Burnlna 1.4 1.4

Earth SyStem Modeling Analvsls 2.6 3.1

North American Landscape Characterization 2.1 2.1

Effects of Global Chanaes on Rice Yields 1.5 1.5

Micro-to Macro-Scale Eco. ResDOnses 3.8 4.2

Stratospheric Ozone Depletina Chemicals 1.1 1.1

Early Detection of the Greenhouse Sianature 0.0 1.0

UV-8 Monltorlna and Exposure Index 2.2 1.5
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Key Country Selection Criteria:

Energy Sector Emissions

Several criteria have been chosen to assist in the identification of developing countries that
should receive significant assistance in the reduction of greenhouse gas emissions. The main
categories are: a) importan~ ..~ of the couney as an emitter of greenhouse gases; b) the
tractability of working effectively in a country to implement GHG reduction programs; c) the
indigenous renewable energy resources and energy efficiency potential; and d) the signatory
status of the country with respect to the FCCC.

The accompanying table provides the results of a screening process that was used in the selection
of key countries for GHG emission reduction programs. The results for the nine selected
countries are shown here.

Ranking of individual countries from a standpoint of greenhouse gas emissions cannot be done
accurately at this time. While a limited amount of data exists, most countries are still in the
GHG inventory stage. Some countries in the OEeD do have reasonable estimates of the
emissions from industry and the power sector, but even in these countries the estimate of GHG
sinks is less certain. In the lesser developed countries the data is even more sketchy. To correct
this lack of basic data, the FCCC set up a requirement for all countries to develop GHG
inventory information, and also established a mechanism for the developed countries to assist the
developing countries in the preparation of GHG inventories. A serit~s of country studies is being
conducted by the UNBP and by several developed countries, among them the United States, to
address the inventory issue as well as broader climate change problems. The inventories from
the Country Studies program will catalogue the basic information using a standard format being
developed by the OECD.

The first set of data shown in the table identifies relatively large GHG emitters. The IPCC
methodology for weighing various greenhouse gases was used to provide an estimate of the total
percentage of emissions by country. This procedure is currently being reevaluated and is now
thought to be less reliable than when it was used for the original 1990 IPCC report. While this
data may not be very accurate, it may still be used as a [lfst order estimate of the overall GHG
problem. Also inoluded is a set of data that provides an estimate of the amount of carbon
dioxide emissions from the energy and industrial sectors. Because CO2 is the largest contributor
of the various greenhouse gases, it is used here as an indicator of the seriousness of the problem
in each country, at least in the industrial sector. Additional data does exist for other GHGs such
as nitrous oxide, carbon monoxide, methane, and CFCs. Data for the first three gases is
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generally consistent with the trends for carbon dioxide emission in that those countries with large
CO2 emissions also rank relatively high in the others. The CFCs are being addressed separately
through the Montreal Protocol so they are not addressed specifically in this report.

Until a better database is developed, the existing data must be used to identify the countries that are
emitting the most GHGs and that have the largest capacity for absorbing GHGs in natural sinks.
Because of the preliminary nature of the data, caution should be exercised in using the rankings
listed in the table above.

Qualitative evaluations of the tractability and indigenous resource availability are presented for each
of the selected countries. In addition, each of these countries is a signatory to the FCCC.
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1) Emissions

%ofcurrent 13.6% 8.5%" 2.5%" 0.7"10 " 2.0% 4.1% 1.7"10 1.5% 0.8".4 3.~1O 17.8".4
contributions to
worldgreenhouse
~ emissions'

CO, emissions 1038 646" 191 " 52 " 87 178 38 120 11 57 1329
(million tomes
C't

CO, emissions 3.62 N/A N/A N/A 1.01 0.21 0.21 3.15 0.18 0.38 5.37
per capita
(mdric toones
C't

% ofcurrent 17.4% 10.8%" 3.2%" 0.9%" 1.5% 3.0% 0.6% 2.0"A. 0.2% 0.~.4 22.3%
conlributions to
woridCO,
emissions from
industrial
processes (1989)'

Other type of Cll. N/A N/A N/A Cll. CH. CM. CM. elL CM. CM.
greaJbouse gases CFCs CFCs CFCs CFCs CFCs CO, from CFCs CFCs
emitted' CO, from CO, from CO, from CO, from land use CO. from CO,ttom

land use land use land use laIld usa land use land use
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2) Tradabilitv

potenlialfor • medium medium high medium! medium! high medium high medium! high
capacity bui.ldio2 high high hicl1

political climate • high low high medium! medium! medium! high high medium high
to encourage high high high
policy and
imlitutiooal
reform

potential for • medium low medium high medium! high medium! medium medium high
leveraging private high high
andMDB
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3) Signatones

signed the * yes yes yes yes yes yes yes yes yes yes
Framewlllk lor
Global Climate
Change
Convention .-

4) Indigenous
Resources

energy efficiency * high high high high high high high high high medium
potential

renewable energy * medium medium medium medium! high high low medium high high
high

coal * high hi?,h high low high medium hi~ low low high

~ * hi?,h medium medium medium low medium medium medium medium high

petroleum * high medium high high low higJt low hi?h medium hi2h

* Parameters apply only to individual COUliries. not to the former USSR
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Sources:

1) World Resources, Table 13.4, World Resource Institute, 1993
This is based on IPCC methodology for weighing greenhouse gases. Includes CO2, CH4, and CFC
greenhouse gases. Data sources are Carbon Dioxide Information Analysis Center and the World
Resources Institute.

2) Ibid, Table 24.1
Includes energy from the energy sector and from the cement industry.

3) Ibid, Table 24.2

Notes:

u) Limited data is available for the individual NIS countries.
Total energy use in the NIS in 1989 was as follows:

Russia =38.4 qbtu (quadrillion Btu); Ukraine = 11.38 qbtu;
Kazakhstan =3.08 qbtu; Uzbekistan =2.04 qbtu;
Belarus = 1.7 qbtu; Azerbaijan =1.07 qbtu;
Lithuania =0.64 qbtu; Georgia == 0.62 qbtu;
Turkmenistan = 0.55 qbtu; Latvia::: 0.46 qbtu;
Armenia == 0.39 qbtu; Moldovia =0.38 qbtu;
Tajikistan =0.37 qbtu; Estonia == 0.36 qbtu;
Kyrgyzstan =0.3 qbtu:
Total NIS =61.74 qbtu (EIAlDOE, 1991).

Estimates for the individual key countries were based on the percentage of overall energy usC',d by the
individual countries, and the total for the NIS.

b) Data for the United States is provided for comparative reference purposes only.
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