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{ Place and Title of Activity

Type of Project

[ Belize
i Rio Bravo Carbon Sequestration Pilot Project

Forestry/Land Use—Forest management and conservation
Renewable Energy—Biomass

. Bolivia
&l Noel Kempff M. Climate Action Project

Forestry/Land Use—Forest management

| Costa Rica

i Plantas Edlicas, S.A.,Wind Facility

ll ECOLAND: Esquinas National Park

& KLINKIFIX: Klinki Forestry Project

Project CARFIX: Sustainable Forest Management
8 Tierras Morenas Windfarm Project

i Aeroenergia Wind Facility Project

8 BIODIVERSIFIX: Forest Restoration

: Doiia Julia Hydroelectric Project

Renewable Energy—Wind; fuel switching
Forestry/Land Use—Forest management and conservation
Forestry/Land Use—Forest management
Land Use
Renewable Energy—Wind
Renewable Energy—Wind
Forestry/Land Use—Tropical forest
management and reforestation; wood
Renewable Energy—Hydropower

E Czech Republic
H Fuel Switching and Cogeneration for
Decin District Heating System

Energy Use

Equador
f Forest Conservation Bilsa Reserve

Forestry/Land Use—Forest management and conservation

. Honduras

Bio-Gen Biomass Power-Generating Project
Phase 1, Guaimaca Site

¢  Phase 2, Sava Site

ki Solar-Based Rural Electrification in Honduras

[ Indonesia
# Reduced-Impact Logging in Kalimantan

! Mexico

B Scolel Té—Sustainable Land Management and
. Carbon Sequestration

Halophyte Cultivation in Sonora

Renewable Energy—Biomass

Energy Use

Forestry/Land Use—Forest management; wood

Multicomponent Forestry

Renewable Energy—Biomass

Nicaragua )
it El Hoyo Monte Galin Geothermal Project

E Panama

Forestry/Land Use—Reforestation

l Russian Federation
8 District Heating Improvements in Zelenograd
# RUSAFOR: Saratov Afforestation Project

L RUSAGAS: Fugitive Gas Capture Project
Reforestation in Vologda

Energy Efficiency—Industrial/HVAC

Forestry/Land Use—Afforestation

Energy Efficiency—Fossil fuels; natural gas; energy intensity
Forestry/Land Use—Reforestation
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Stage of Activity!

Project Life’

Greenhouse Gases®

CO, (MTs) Other (MTs)
In progress 40 yrs. 4,770,000
Mutually agreed 30 yrs. 3,500,000 4,800 NO,
in progress 30 yrs. 53,170,000
In progress 15 yrs. 263,000
In progress I5 yrs. 1,267,000
Mutually agreed 40 yrs 6,970,000
In progress 25 yrs. 21,780,000
In progress 15 yrs. 187,000
In progress 20 yrs 36,000
In progress 50 yrs 18,500,000
In progress 15 yrs. 210,000
In progress 25 yrs 605,000
In progress 25 yrs. 1,600,000
Mutually agreed Over 20 yrs. 2,300,000
Mutually agreed 20 yrs 17,000
Mutually agreed 40 yrs 207,000
In progress 30 yrs. 843,000
In progress Soil carbon storage, 2,400

over 10 yrs.

Mutually agreed

Mutually agreed

Mutually agreed
In progress
Mutually agreed
Mutually agreed

35 yrs.

19,770,000

213,000

1,613,000
128,000

880,000

1,220,000 tons CH,

! The following definitions are
used for these categories:

* Mutually agreed =
Accepted USIJi proposal;
all Parties involved
(designated national
authorities) have agreed
on activity.

* In progress = Any stage
of acuvity between
“mutually agreed” and
“completed.”

» Completed = Project is
finished or terminated.

Project life refers to the
estmated functional lifetime
of the project. not necessarily
the period over which
greenhouse gas reductions
are estimated to occur.

Reduction estimates are
made by project
developers. The USHI
program does not accept
these estimates per se, but
will be monitoring and
verifying emission
reductions as they are
attained.

~

w
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1. Designated national authonty for activities :mplemented 1omtly

i Name (Engllsh) G ‘us. Inmat:ve on ]olnt Implementatxon
Acronym: : __USlJl o

# Street - . . 1000 lndependenceAvenue SW
Code: =~ . ° . = PO% "
Ciy: . .~ T _"'Washmgton,DC 20585
Country: S
Telephone:. -~ - R .
PR .7 @) 586-3485;_ 3486
@ EBmal esmt@lgc apc.org . _
-Contact Person S Dr. Robert anon, Dlrector '_ -
DlrectTelephone :
§§ Direct Fax: -

o Pro‘c':ese'fo'rf&b"mm;ﬁ'g iz‘ﬁbr‘&%di-

A. Briefly describe the procedure

The USle Secretanat manages the proposal-evaluation proce .Th tion schedule mcludes
announcements of newly accépted USIJ! projects in June; 1997, October 1997, and February - I998
-project developers submit project proposals to the USle Secretanat. they. are assigned to. Pr PO!
Managers on the USIJI Secretariat staff, who screen them for completeness. Project developers are:co
tacted for additional information, clarification; and/or: consultauon as necessary. Proposals are then dns—
tributed to technical reviewers for a thorough-evalu: 1. Each proposal is reviewed by 2-team Tl
experts familiar with the technology. count.ry-spec:ﬁ c:issiles, and envnronmental effects specifictothat. -
proposal. : :

- posal submnssnon deadlmes, the Secretarlat wull make every effort to complete the. evaluatlon proc
_E:Wlthln 90 days L : g : :
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continued

fiteria: for national-acceptance

'an actMty :mplemented
: Cntena that support decision’ SICPI ' _ _
I Is acceptable to the govemment of rhe host country Ea

2. 1-_Involves specsﬁc measures to reduce or sequester: greenhouse gas emnssrons mmated as a L
, ~result of the USI]I ‘program, or-in.reasonable anticipation thereof. -

: 3;:_:_W||l reduce 'or sequester greenhouse gas emissions ‘beyond | those referred 0 in 3 a above_' '
. ‘and, if federally funded, is-or will: be undertaken with funds in excess of those avanlable for-
- such activities in fiscal’ year 1993. : : :

4, Identuf ies associated environmental and. developmental beneﬁts and |mpacts '
b Other criteria for natlonal accepmnce of Alj: . :

;' Provides data and methodolog(cal mfon'natlon suff clent to estabhsh a baselme of current and;_ :
future greenhouse gas emissions: o . L :

. -:fn::" in‘the’ absence of the specnf c measures of the pro;ect or
‘s asa result -of the specaﬁc measures. of the project. .

2_' _Contalns adequate provnsnons for tracklng the greenhouse gas em:ssnons reduced or..'._ '
sequestered asa result of the prolect and, on a penodlc ba.S|s, for modlfymg such estlmates:; c

: suant to. the terms of voluntary agreements among _arumpants
4. Summary of: actzvmes o S - ' : .
A SummcmzeAU pro;ects reported underAnnet ! (see Table 4—-I 2) :
B Summarize non-Al] activities.
ConferencesNVorkshops _ . - :
s January 1995: )} SoutheastAs:a Regnonal Workshop, Bangkok,Tha.lIand
March 1995: I Central and Eastern Europe Workshop, Prague Czech Republlc

L B ._March 1995: JI South American Regional Workshop, Santiago, Chile.
- May 1995: Middle East Regional Workshop, Abu Dhabi, United Arab Emirates.
n May 1995: USIJI Program Conference, Arlmgton Virginia, USA.
& June 1995: JI Workshop for the Amencas, San Jose Costa Rica.
& June 1996: Sponsored the regional Southeast Asia Workshop on Alf in Jakarta; Indonesia. .
® November 1996: Co sponsored the jI Capaaty Bu:l _ gWorkshop in La Paz, Bohvna
. : T -
o

" April 1996: U.S. submitted. Report on Alf to- the UN FCCC Secretanat. - }
M rch 1997: In con;unctnon with the HIEC; publlshed and dlstnbuted a brochure and

. 'Partnershaps Reports 2 USI]I Fact Sheets a US|]I poster and 4 sample USlj| proposals
T w Establlshed ‘a USljl page on the Internet jl Onhne, whnch can be accessed at

s http llwwwu org T

' . s Publlshed a draft resource document_ USUI Praject and Proposal Developmem‘. _
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Earth's climate has warmed about 0.5°C (0.8°F) over the last
ntury, and is expected to warm another 1.5-3.5°C (2.5-5.8°F)

rer the next century under “business as usual” scenarios. Though

yrk Convention on Climate Change (FCCC) will affect future

greenhouse gas emissions and the magnitude and rate of additional climate

change, it cannot offset all stresses resulting from human influences, such as

pollution, increasing resource extraction, and nonsustainable management

practices (IPCC/WMO/UNEP 1996b).

%

i

B

Human bealth will be compromised by increases in the rate of heat-related
mortality and in the potential for the spread of both vector-borne diseases
(such as malaria, dengue, yellow fever, and encephalitis) and nonvector-

borne diseases (such as cholera and salmonellosis).

Food security will be threatened, especially in the tropics and subtropics,

where many of the world's poorest people live.

Water resources will be increasingly stressed, leading to substantial eco-
nomic, social, and environmental costs, especially in regions that are

already water-limited and where there is strong competition among users.

Human babitat will be lost where small islands and coastal plain and river

areas are particularly vulnerable to sea level rise.




% Natural ecosystems will be degraded as
their composition, geographic distri-
bution, and productivity shift along
with the responses of individual
species to changes in climate. This
may lead to reductions in biological
diversity and in the goods and ser-
vices society derives from ecosys-
tems
The overall impact of climate change on

any single region or sector will depend on

the rate and magnitude of change and the

vulnerability or sensitivity of the region’s nat-
ural and human systems to such change.
Given these complexities, society and nature
may have to simultanecusly adapt to rising
sea levels, more variable precipitation pat-
terns and temperature extremes, changes in
water supplies, disruption of ecosystems, and
changes in many other climate-sensitive nat-
ural resources. This chapter briefly describes
the U.S. efforts to evaluate vulnerability to
climate change and to identify key measures
that may reduce its risks.
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Various U.S. planning, regulatory, and
policymaking organizations that deal with
existing environmental issues have many
years of experience and technical expertise in
managing natural resources. As the United
States explores options to enhance its adapt-
ability to climate change, it must seek solu-
tions that both manage existing pressures and
enhance its flexibility to respond to future
climate change issues. Such solutions include
enhanced contingency planning, ecosystem
management, and scientific research and

development.

Contingency Planning

Most human institutions and infrastruc-
ture assume that the past is a reasonable sur-
rogate for the future. For example, engineers
designing reservoirs and other coastal struc-
tures use the statistical term “stationarity” to
reflect their belief that historical rainfall pat-
terns and coastal processes are reliable indi-
cators of future patterns. And farmers know
that inclement weather may destroy their
crops, but based on historical averages,
expect their crops will succeed in most years.

Climate change poses problems for these
approaches to resource management. For
example, rainfall is increasing worldwide, and
extreme rainfall events (more than 5 centime-

ters, or 2 inches, a day) have increased about

Enhancing the
daptability of
latural Systems

10 percent over the last century in the
United States. Delaying anticipatory mea-
sures may leave the United States unprepared
for the changes that do occur and may
increase the possibility of impacts that are
irreversible or that substantially increase the
cost of adaptation.

Human adaptation to climate change is
distinct from biological adaptation. It can
include any means of adjustment to altered
conditions, such as biological, technical,
institutional, regulatory, behavioral, or eco-
nomic adjustments. Adaptation can be
grouped into three broad categories:

% passive adjustments—e.g., gradual
changes in human behavior and
tastes, or biologically driven changes
in communities); -

% deliberate reactive responses—e.g., man-

agement responses; and

£

anticipatory actions—e.g., planning,
engineering, or regulatory responses
taken in advance of observed climate
change.

Contingency planning minimizes the
social, environmental, and economic costs of
natural disasters or accidents by addressing
immediate natural resource management
needs and by increasing the resiliency of
those resources to floods, forest fires,
droughts, and hurricanes. 'New anticipatory
approaches include developing mitigation
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strategies based on rigorous identification
and assessment of an area's or an ecosystem’s
vulnerability to climate change and drawing
on a wide range of expertise.

For example, following the Great Mid-
west Flood of 1993, the Scientific Assessment
and Strategy Team was assembled from more
than a dozen federal agencies. This multidis-
ciplinary team of experts recommended a
new approach—managing the Mississippi
River Basin floodplain as a system rather than
as a patchwork of individual components.
The team also recommended returning some
agricultural areas to wetlands and improving
floodplain management by using more
advanced maps and other scientific and tech-

nical information.

Figure 5-1

Similarly, in February 1997 the U.S.
Department of Agriculture, the Federal Emer-
gency Management Agency, the Department
of the Interior, the Small Business Administra-
tion, and the Western Governors Association
agreed to a series of measures to systemati-
cally address the threat of drought. They
formed a Western Coordinating Council and
a federal interagency coordinating group to
work on drought mitigation, response, and
policy, including improved planning, commu-
nication, and data management efforts.

Ecosystem Management

An ecosystem is defined as “the combina-

tion of organisms living in a region and the

Trends/100 years "-._‘. i
& 20% ~
Increased @ 10%

Precipitation - 5%

" Decreased
. Precipitation

Source: Karl et al. 1995
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_are.in the range.of $90 bulllon For:example:.

tial federal disaster payments.

physical and chemical environment that they
inhabit.” Ecosystems themselves do not “adapt”
and respond to climate change as a unit; rather,
the coexisting ecosystem species do.

Some organisms are more tolerant than
others to extremes of climate and environ-
mental variability. How well species respond
to climate extremes in rainfall and tempera-
ture may be a measure of how well they may
adapt and be able to withstand future
changes without undergoing local or total
extinction. Ecosystems are thus subject to
disruption by changing climate, as their indi-
vidual species migrate in response to chang-
ing habitats and environments.

Ecosystem Management Task Force

The goal of ecosystem management is to
maintain and restore the health of ecological
resources affected by pollution, urbanization,
changing climate, and other stresses. One of
the most far-reaching environmental recom-
mendations of the Clinton Administration’s
National Performance Review of the federal gov-
ernment was to develop a “proactive
approach to ensuring a sustainable economy
and a sustainable environment through

ecosystem management.” This recommenda-

New anticipatory approaches are needed to increase the resilience of vulnerable areas to and
improve their recovery from future natural hazards. Since 1992, more than fifteen U.S. weather-
related disasters have caused several hundred deaths.Total costs from floods, heat waves, hurricanes,
blizzards, and hail storms. (including the West Coast winter storms of December |996—January I

# Hurricanes Andrew in 1992 and Fran in 1996 caused bl"lOnS of dollars in damage and_substan- '

5 Hurrlcane Hugo cost ‘the federal government about $I .6 billion.

s Damages from the MISSISSIppI Rlver ﬂoodlng in l993 are in the range of $I0—20 bllllon

tion catalyzed movement toward more holis-
tic approaches to environmental protection
and resource conservation efforts.

An interagency Ecosystem Management
Task Force was established in 1993, consist-
ing of Assistant Secretaries from twelve fed-
eral departments and agencies, as well as
representatives from several White House
offices, to promote adoption of the ecosys-
tem approach to environmental manage-
ment. The task force identified both barriers
and opportunities that federal agencies face
in implementing the ecosystém approach. It
selected seven ecosystems as case studies:
parts of the Great Lakes, the coastal
Louisiana wetlands, the South Florida ecosys-
tem, the southern Appalachian highlands,
Pacific Northwest forests, Prince William
Sound, and the Anacostia River watershed in
metropolitan Washington, D.C. These initia-
tives have spurred similar efforts for other
critical ecosystems stressed by climate

change and human activities.

National Environmental Monitoring
and Research Initiative.

The ecosystem approach is a major para-
digm shift. Traditionally, federal agencies
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have responded to their mandates by dealing
with single resources, single stresses, and sin-
gle issues. However, many environmental
issues, including climate change, are best
considered in a more integrated context.
Building the knowledge base and assembling
the information to support a more integrated
approach is a critical priority.

The National Environmental Monitoring
and Research Initiative was launched to
address this need by improving the efficiency,
effectiveness, comprehensiveness, and coor-
dination of federal environmental monitoring
and research networks and programs. Better
integration of scientific data produced from
the nation’s extensive remote-sensing, inven-
tory, survey, monitoring, and research net-
works will allow the simultaneous assessment
of multiple resources and will contribute to a
better understanding of the causes and effects
of environmental change. This ability to pre-
dict how an action will affect the future health
of ecosystems will allow significant advances
from our current management of ecosystems
and natural resources.

Working through the National Science
and Technology Council's Committee on
Environment and Natural Resources, the fed-
eral government is developing a national
framework for an integrated monitoring and
research network. By allowing comprehen-
sive evaluation of our nation's environmental
resources and its ecological systems, this
national network will produce a sound scien-
tific information base to support natural
resource assessment and decision making.

Several federal partners are participating
in this venture: the Departments of Agricul-
ture, Energy, and the Interior; the Environ-

mental Protection Agency; the National

Aeronautics and Space Administration; the
National Oceanic and Atmospheric Adminis-
tration; and the National Science Founda-
tion. This activity will achieve closer linkage
of federal environmental monitoring and
research networks and programs, which
together account for $650 million in annual
expenditures. An important result will be
provision of information to the public on
what it is getting in return for its annual
investment of over $120 billion in pollution
abatement and control.

Work on the National Environmental
Monitoring and Research Initiative is well
under way:

% A draft framework for integration has
been completed and published.

A Mid-Atlantic Regional Workshop
in April 1996 laid the foundation for
a pilot demonstration project begin-
ning in 1997.

A National Workshop in September

1996 (including representatives from

R

state and local government, industry,
nongovernmental organizations, and
academic experts) endorsed the draft
framework and was charged by the
Vice President to develop a Report
Card on the Health of the Nation's
Ecosystems by 2001.

% An interagency Environmental Mon-
itoring Steering Committee is coor-
dinating program development and
implementation, working closely
with the Federal Geographic Data
Committee, the Interagency Task
Force on Monitoring of Water Qual-
ity, and other relevant organizations.
This initiative is a partnership with state

and local governments, nongovernmental
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organizations, private industry, and citi-
zens—the people whose decisions affect the
nation's environment. Coordinating this
nationwide effort with those of other nations,
and with the major global observation pro-
grams that are now being defined and imple-
mented, can lead to an international
monitoring network capable of detecting
large-scale, long-term  environmental
changes, such as improved responses to envi-
ronmental policies or detection of changes
due to climate and to other environmental or

anthropogenic influences.

Research and Development

Given the current inability of experts to
accurately predict the regional timing, mag-
nitude, and consequences of change, decision
makers must plan for natural and managed
systems in the face of considerable uncer-
tainty. A wide variety of anticipatory mea-
sures-can be still be taken, including a broad
and comprehensive research agenda to
develop the understanding of the climate sys-
tem needed for effective decision making on
climate change issues.

In addition to a wide variety of research
spanning the physical and socioeconomic
sciences, extensive interdisciplinary research
efforts are necessary for addressing the com-
plex interactions of chemical, biological, eco-
logical, and social processes that affect the
climate system. In response to this need for

objective information, the United States has
created and sustains the U.S. Global Change
Research Program, which organizes and
coordinates the activities of many different
federal agencies. Since its initiation in 1988,
the Research Program has focused on under-
standing the physical climate system and
projecting future global changes. (See chap-
ter 6 for more information about the
Research Program.)

As scientific understanding of the climate
system has advanced, new areas of research
have emerged. These include the impacts of
climate change—that is, the changes in eco-
logical and socioeconomic sectors resulting
from climate change, the regional implica-
tions of such changes, how species are likely
to adapt to them, and the adaptation strate-
gies that may be useful in managing natural

resources as climate changes. Promising

research areas include regional-scale model-

ing, integrated assessment, ecosystem sci-
ence, climate variability, GAP analysis for
design of migration corridors, and genetic
engineering of crops.

These research activities have relevance
beyond climate change for managing natural
resources, and in some cases have been
undertaken for reasons other than climate
change concerns. Yet even when they are
outside the formal mechanism of the U.S.
Global Change Research Program, they are
providing, with little or no modification, use-

ful information and results.
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Over the past decade, a series of global environmental changes has been documented in increasing
detail, including climate change, loss of biodiversity, stratospheric ozone depletion, alteration of the
land surface, and changes in the nitrogen balance of the Earth’s soils and waters. That human activi-
ties are among the driving sources of such changes has been established beyond reasonable doubt.

& Increased regional-level understanding of environmental change is needed to better explain how these
" phenomena affect both each other and ecosystems and to design effective mitigation and adaptation
measures. Achieving this enhanced understanding is a priority for the U.S. Global Change Research
Program, which is incorporating the following approaches in its long-term research strategy.

Regionally Resolved Estimates of the Timing and Mognitude of Climate Change

i The Earth is a complex system, with physical, chemical, and biological processes interacting ‘on a wide
| range of temporal and spatial scales. Because direct experiments involving these complex -interac-
tions and feedbacks’ (which woiild yield reliable predictions of future cllmates) are impossible, sci-
¥ entists’ must depend on simplified predlctlve models of the climate system.To be more useful for
work on the ecologicaland socioeconomic consequences of climate change, the resolution of such
models must:be improved by an order of magnitude, so that they can snmulate natural phenomena
on scales of tens, rather than hundreds, of kllometers RS -

i Regional Analyses of the Consequences of Chmate Change Alone and in the Context of
# Other Pressures on. Ecosystems ; .

;?: .Propertles of ecosystems that humans value—such as plant’ productlwty c "bon-storage capacity,

and‘ispecies composition—may change in response to cllm te change'.-?:Th Vegetatlon-Ecosystem_
Modeling and Analysis Project. clearly indicates that concurrent changes; “climate and in atmos-"
'phenc concentratlons .of carbon dioxide: could alter an eco 'stems structure substantlally by caus- -

and atmosphenc aerosols. Wthh are’ mtegral to cllmate analyses, must'conSlder the forces-of eco-
:nomlcs and technology that drlve and control emissions. In turn, assessments of posmble ecologncal;

change and |ts lmpacts
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Managed systems (e.g., coastal zones and
range lands) and “lightly managed” systems
(e.g., parks and undeveloped land) are far more
adaptable to climate change than are natural
ecosystems (IPCC/WMO/UNEP 1996b). For
example, agriculture and water resources are
vulnerable to climate change but can become
highly adaptable by crop improvement and
development, water conservation and desalina-
tion, and a variety of other strategies.

Natural ecosystems respond slowly and
may be unable to migrate as their ideal cli-
mate range shifts north or to higher eleva-
tions. Fragmentation of the landscape (from
urbanization) may also inhibit migration.
The gaps in our understanding of how these
natural systems are maintained or how they
change make realistic response strategies dif-
ficult to identify today.

The United States is analyzing the vul-
nerabilities of key sectors to climate
change—notably, agricultural land, water
supplies, coastal areas, forests, lightly man-
aged ecosystems, and human health. At the
same time, it is developing strategies to facil-
itate the adaptation of these resources and
systems to a changed climate. In many cases,
this may involve modifying existing natural
resource management strategies originally
designed to cope with other environmental
stresses, such as air pollution, population

growth, and changes in land use.

ssessing Yulnerabilities
and ldentifying
Adaptation Strategies

The degree of modification needed will
vary by sector. In some cases, the additional
suite of stresses brought about by climate
change could significantly weaken already
highly stressed and fragile systems, while other
systems may be more robust. In all cases, con-
tingency planning, ecosystem management
techniques, and research and development are
desirable to increase resiliency and minimize
the negative consequences of climate change.
The strategies described in the following sec-
tions form a national aggregate of adaptation

options for vulnerable sectors.

Agricultural Land

Agriculture in the United States is an
intensively managed, market-based activity.
Throughout the world, agriculture has adapted
continuously to climate variability as it has
adapted to changes in economic conditions.
The American agricultural sector continues to
respond to new technologies, new environ-
mental regulations, and changes in population
and market demands. Market forces are a prin-
cipal catalyst for rewarding and encouraging
rapid adaptation, and the domestic agricultural
sector is preparing to adapt to climate change.

Vulnerability

The potential effects of climate change

on agriculture are difficult to predict. Agri-
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cultural productivity is likely to be affected
worldwide, which would lead to alterations
in both national and multinational regions,
redistributing agricultural activities and
changing farming intensity. In the United
States, the range over which major crops are
planted could eventually shift hundreds of
miles to the north. In addition to temperature
shifts, the availability of fresh water and the
distribution of pests and diseases may have
significant impacts on production.

For American farmers, who are already
facing increasingly competitive and growing
world markets, any relative change in
regional productivity compared with the rest
of the world would signal market-driven
incentives to adapt to the changes. Some
individual farmers may benefit through
locally improved vyields or higher prices,
while others may suffer because of relatively
severe local climate changes requiring signi-
ficant economic investment to adjust farming
systems. Rapid geographical shifts in the
agricultural land base, brought about by very
rapid climate changes, could disrupt rural

communities and associated infrastructures.

Adaptation Strategies

Climate change adds a new dimension to
government efforts to improve the knowl-
edge and skills of farmers, to encourage
adoption of new technologies, and to expand
the array of options available to farmers.
Efforts to maintain the genetic diversity of
crops and improve farm technologies will
help to ensure sufficient production for an
increasing population in an uncertain cli-
mate. Similarly, efforts to speed the rate at
which appropriate farming systems can be
adopted lower the potentially high financial

and human costs of adjusting to climate
change.

The past performance of the research
community in developing new ways for cer-
tain crops to overcome climatic constraints
suggests its substantial capacity to respond in
the future. For example, through the efforts
of crop breeders and agronomists, the hard
red winter wheat zone has been greatly
expanded since 1920 as the varieties of the
crop have been effectively adapted to colder
and warmer temperatures and drier condi-
tions. The steady improvements in produc-
tivity have also been made possible by
improved farm-management practices.

More recently, biotechnological meth-
ods, including new tissue-culturing and
genetic-engineering tools, combined with
traditional agricultural breeding methods are
allowing scientists to alter plants to incorpo-
rate greater disease, insect, and weed resis-
tance and to better withstand environmental
stresses, such as cold, drought, and frost.
Such precision agricultural techniques should
help tailor crops to prevailing regional condi-
tions as the climate changes.

The opportunities for adjusting to cli-
mate change are numerous. However, over-
subscribed water demands in the Great Plains
and the West will limit the potential for com-
pensating adjustments. The inability to pre-
dict changes at regional and local levels
makes effective response difficult to project,
as does a lack of experience and knowledge
about alternative crops and agricultural prac-
tices suitable for rapid adaptation to such
changes.

Recent changes in U.S. agricultural pol-
icy have decoupled support payments from

maintaining production of a particular crop.

148
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As a result, producers will rely more heavily
on market signals and can adapt more readily
to the environmental changes. Crop insur-
ance may become increasingly costly under a
harsher climate and, if not well designed,
may tend to diminish the incentive for farm-
ers to take appropriate precautionary actions
to reduce their exposure to climate risks. [n
contrast, water-resource planning and
changes in state and regional laws regarding
the marketing of conserved water are already
enhancing incentives for efficiently using
water resources in agriculture.

The most pressing tasks that the federal
government is currently undertaking with
regard to agriculture and climate change are:
% Developing a nationwide telecom-

munications system to improve the

transfer of technology and informa-
tion to farmers to speed adaptation
and innovation activities.
#  Strengthening research, develop-
ment, and pilot programs for com-
puterized decision aids and farm-
and ranch-management systems.
Supporting research and technology

g

that will ensure that the agricultural
sector can deal successfully with the
various challenges of the next cen-
tury, through the continuing devel-
opment of new crop varieties to meet
the needs of farmers due to changes
in soil water, pest, climate, and

processor requirements.

New Farm Bill and Carbon Sinks. The Federal
Agricultural Improvement and Reform Act of
1996 has significantly changed U.S agricul-
tural policy. Under the 1996 Farm Bill, farm-

ers continue to have an opportunity to enroll

their environmentally sensitive land in the
Conservation Reserve Program and receive
annual rental payments for taking the land
out of crop production and for maintaining
specific conservation practices. Farmers par-
ticipating in the federal farm programs must
implement conservation measures reduce soil
erosion, improve water quality, enhance
wildlife habitat, and increase carbon seques-
tration in the soil.

Under the 1996 Farm Bill, tree planting
will continue under the Conservation Reserve
Program, with cost-share assistance in the
three Forestry, Stewardship, and Environmen-
tal Quality Incentives Programs. Tree planting
under cost-share programs has averaged
about 136,364 hectares (300,000 acres) a
year, but is expected to decline in future years

in response to lower levels of federal funding.

Research Programs. A wide range of U.S. agri-
cultural research programs can support adap-
tation to climate change. Ongoing programs
include the development of stress-tolerant
crop varieties, strengthening of the plant
germ plasm repositories and fong-term germ
plasm storage, the plant genome mapping
program, and biological engineering research
in pest resistance.

Extensive resources are being devoted to
addressing how elevated atmospheric CO,
concentrations may directly influence crop
physiology, growth, yield, and water use and
how elevated CO, levels may interact with
other environmental factors and management
practices. Many agricultural practices, like
tillage, fertilization, and the burning of crop
residue, greatly influence fluxes of green-
house gases such as CO,, methane, and

nitrous oxide; research is being conducted to
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examine how climate change may alter these
processes.

The U.S. Global Change Research Pro-
gram is conducting research on developing
management tools for responding to the
potentially undesirable effects of climate
change on agricultural productivity domesti-
cally and worldwide. These tools include
methods for aggregating plant-scale models
to predict regional-scale effects. Current
research programs also focus on the needs of
production systems, long- and short-term
storage and post-harvest protection systems,
food safety and quality, processing technolo-
gies, transportation technologies, and market

systems.

Coastal Zones and Fisheries

The Intergovernmental Panel on Climate
Change (IPCC) has concluded that global
sea level has risen 10-25 centimeters (about
4-10 inches) during the past century and
may rise a minimum of 15-95 centimeters
(about 6-38 inches) by 2100, with a best esti-
mate of 50 centimeters (20 inches) by the
year 2100.

Vulnerability

The U.S. coastal zone includes thou-
sands of square miles of undeveloped coastal
wetlands, developed barrier islands, and dry
mainland areas, within 1 meter (about 3 feet)
of mean high water. Accelerated population
growth along UL.S. coasts is increasing stress
on coastal systems and placing them at
greater risk from potential climate change.

Rising sea level inundates low-lying
areas, erodes shores, exacerbates coastal

flooding, and increases the salinity of rivers,

bays, and aquifers. Some areas are already
experiencing rapid erosion due to such fac-
tors as subsidence, storms and hurricanes,
coastal processes influenced by local geol-
ogy, sediment supply, tidal range, ocean cur-
rents, weather extremes, rising relative sea
level, and human-induced land-use changes.
Coastal wetlands, for example, are already
eroding, particularly in Louisiana and Mary-
land. These wetlands provide habitat for
numerous species of birds, are a nursery
ground for many commercial fish and shell-
fish, and play a role in extracting nutrients
and toxic chemicals from water.

Coral reefs, are also susceptible to cli-
mate change from increased water tempera-
tures and rising sea level. In many parts of the
world reefs have undergone episodes of
“bleaching” (loss of symbiotic algae) as a
result of warmer local ocean temperatures.
The most extreme example of these episodes
was associated with the intense 1982-83 El
Nifio event, which killed extensive colonies
of coral in the Pacific Ocean.

Commercially valuable marine fish
stocks and the ecosystems that support them
are also vulnerable to natural and anthro-
pogenic changes in climate. Rising water
temperatures increase risks to fish stocks
already stressed by overharvesting. Fluctua-
tions in some fish populations coincide with
basin-scale physical changes in atmospheric
forcing and surface ocean conditions (tem-
perature, mixed-layer depth). In the north-
west  Atlantic Ocean, for example,
interannual-to-interdecadal fluctuations in
the physical environment and their effects on
marine ecosystems are being examined as
part of a larger effort to rebuild the once
abundant Georges Bank cod and haddock
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stocks. In the northeast Pacific Ocean,
salmon populations vary over decadal time
scales in response to ocean-circulation

changes in the California Current and the

Coastal Gulf of Alaska System.

Adaptation Strategies

Adaptation strategies for coastal land loss

fall broadly into four strategies:

%  bard-engimeering—building groins, sea
walls and elevating coastal structures;

% soft engmeering—nourishing beaches
and stabilizing dunes;

management options—applying (1) vari-

B

ous development and land-use

restrictions and (2) flood insurance;

and
% property protection strategies—allowing

individuals to protect their property.

In the case of future climate change and
sea level rise, it may be more prudent to
anticipate the impacts of potential sea level
rise by taking action now. It is also nonethe-
less highly desirable to gain a better under-
standing of the adaptability of coastal
ecosystems. Adaptation can be facilitated by
identifying areas at high risk, improving
understanding of the processes that build
and erode shorelines, and developing inte-
grated coastal ocean-prediction systems (see
chapter 6).

Federal Coastal Zone Management Act. One strat-
egy is to factor sea level rise and changing
climate into the integrated coastal resource
management programs at various govern-
mental levels so that precautionary measures
will minimize the potential damage caused
by climate change. The Federal Coastal Zone

Management Act requires states to consider

the problems of climate change and sea level
rise in their programs.

Many states have already taken consider-
able measures to ensure that growth in the
coastal zones and the potential loss of
resources will be planned for and managed
accordingly. Examples include policies
addressing sea level rise, setback zones, stan-
dards for

research, and education.

infrastructure development,

Coastal Wetlands. Coastal wetlands naturally
migrate in response to changes in sediment
supply and relative sea level. However, it is
unknown if the rate at which wetlands
migrate is sufficient to survive sea level rise.
Establishing wetland reserves and protected
areas adjacent to current coastal wetlands can
facilitate adaptation.

Maine requires removing development to
allow the landward migration of coastal wet-
lands in dune areas. A few states recognize
“rolling easements” along ocean shores to
permit natural dune systems to migrate
inland. Other states have decided that pro-
tecting private property from erosion is a
high priority, and guarantee landowners the
right to erect a bulkhead, even though doing
so results in the loss of natural shorelines.

Coordinated studies of wetland systems
along the eastern Gulf of Mexico and south-
ern Atlantic coasts and changes in the Missis-
sippi Delta provide credible estimates of the
ability of coastal wetlands to adapt to sea
level rise. Other research related to the vul-
nerability and adaptation of coastal systems
includes: space-based geodesy studies to dis-
tinguish the long-term trends in sea level
change due to glacial melting and ocean
expansion from effects of post-glacial
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rebound and active tectonics; studies that test
existing geological models of coastal erosion
processes; studies of coastal hypoxia; and
studies of the frequency, magnitude, and
tracks of storms.

In addition, the U.S. Global Change
Research Program is developing and validat-
ing methods for estimating the effects of
global climate change on regional fishery
resources and their supporting ecosystems.
This program is also examining the reproduc-
tive dynamics of the sardine, anchovy, and

mackerel stocks off the coasts of California,
Chile, Spain, and West Africa.

Coral Reefs. The United States is active in the
Coral Reef Initiative, which promotes the
conservation and sustainable use of coral
reefs and related ecosystems (mangroves and
sea-grass beds) within the United States and
throughout the world. The initiative will
integrate research, assessment, monitoring,
and management of reef ecosystems through
better coordination of existing activities and
the creation of new programs. Among other
activities, this program will focus on improv-
ing our understanding of how reef ecosys-
tems are affected by global climate change.

Research to Improve Preparedness. A Coastal
Risk Assessment Data base has been devel-
oped to integrate seven physical/land/marine
variables (elevation, coastal land forms, wave
height, etc.) with six climatological variables
(storm frequency, surge height, etc.) to better
quantify the vulnerability of U.S. coastal
zones to climate change. Approximately 30
percent of the Gulf Coast and 15 percent of
the East Coast were ranked as highly vulner-

able to erosion or inundation.

In urbanized and high-use recreational
areas, coastal beaches are nourished with
imported sand and are protected by struc-
tures. However, a better understanding of the
effectiveness of various beach nourishment
and protection methods is needed.

Improved planning for catastrophic
events, improved building codes in high-risk
coastal regions, widespread public education
about the risks of living in coastal zones, and
limiting certain kinds of development in
high-risk zones are additional adaptation
strategies. Research to understand and fore-
cast the response of living resources to cli-
mate-induced shifts will better position
managers to deal with anticipated changes in
fisheries and their habitats.

Water Supplies

Society depends on water for consump-
tion, industry, transportation, and energy.
Future climate change will affect water sup-
plies unevenly, depending on regional and
local weather, soils, topography, vegeta-
tion, hydrology, Eydrogeology, and other
factors.

Model calculations suggest increases in
average global precipitation and the fre-
quency of intense rainfall events, and a
marked decrease in soil moisture over some
mid-latitude continental regions during the
summer (Figure 5-2). To a large extent the
impact of climate change on water supplies is
still unknown.

The 1994-97 period saw a significant
rise in the number and scope of federal, state,
and local efforts to integrate climate variabil-
ity and its impacts on water supplies into the

planning, design, and management of water-
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supply systems throughout the United

States. These efforts stem from recent
extreme floods and droughts and the recog-
nition by many scientists of the likely signif-
icant impact of climate change on
precipitation.

For example, the winter storms of
December 1996 and January 1997 created
flood conditions in several western states,

disrupting water-treatment facilities and con-

Figure 5-2

taminating surface- and ground-water
sources. More recently, in April 1997 severe
floods in North Dakota dangerously contam-
inated drinking-water supplies in Grand
Forks and the surrounding areas. Recent fail-
ures of agricultural waste-containment facili-
ties, including farm ponds, in the eastern
United States have contaminated adjacent
streams and rivers that are the only sources of

drinking water for communities downstream.
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Flooding in agricultural areas tends to
increase the likelihood of the migration of
pesticides into drinking-water supplies, while
flooding in urban areas increases the risk of

contamination by hazardous wastes.

Vulnerability

Many factors are straining U.S. water
resources and leading to increased competi-
tion among a wide variety of different uses
and users of water. For example, human
demands for water are increasingly in conflict
with the needs of natural ecosystems, degrad-
ing the quality and depleting the quantity of
water. In addition, water infrastructure in
many urban areas is aging. Climate change
will exacerbate these problems.

Studies have been conducted to assess
the vulnerability of the major U.S. river
basins to flooding and drought, disruptions in
supply,
ground-water overdrafts, and extreme events.

water hydropower reductions,
Among the most vulnerable systems are
those in the western United States, particu-
larly, the Great Basin, California, Missouri,
Arkansas, Texas Gulf, Rio Grande, and lower
Colorado. Arid basins could experience the
largest relative change in water flow from cli-
mate change. Even small reductions in water
availability could be significant, may be
highly expensive to remedy, and could affect
the social and economic well-being of com-
munities in those areas.

For example, reduced surface-water flow
may impede or may even render current
transportation routes and waste disposal
practices impractical and will block the
migration of fish and other water-bound
species. The drawing down of ground-water

levels may result in land subsidence, saltwater

intrusion into freshwater aquifers, and the
loss of surface-water systems and associated
wetlands. Changes in hydrologic regimes
may also indirectly degrade the health of
ecosystems, through increased nutrient
loads, eutrophication, erosion, and other
processes.

At the other end of the scale, regions tra-
ditionally considered to be rich in water may
experience increased demands for domestic

and agricultural water uses.

Adaptation Strategies

The United States has made a firm com-
mitment to address issues related to water
supply and management within the context
of ecosystem management and watershed
planning. Many institutional arrangements
for managing and allocating water resources
have evolved over the past 150 years as agri-
cultural, hydropower, and industrial develop-
ment supported an expanding economy.
Policies were designed for managing poten-
tial water scarcity, and the industrial, hydro-
electric, and agricultural sectors increased the
efficiency of their Use of water.

Primary among the water-resource use
issues is the realignment of incentives to con-
serve water as more efficient delivery and use
systems are developed. Still, many existing
predictive tools (climate, watershed, and
aquatic ecosystems models) are not suffi-
ciently developed to predict potential water
shortages or potential system responses to
them. Most techniques of hydrologic analy-
sis used in water project planning are based
on the assumption of an unchanging climate.

Water-resource managers need improved
methods for assessing the sensitivity of the

systems they manage to seasonal and longer-
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term variations in weather and climate.
Equally important is the ongoing develop-
ment of methods for evaluating the risk or
uncertainty associated with such assessments.
To facilitate adaptation to changes in water
resources caused by climate change, the fed-
eral government, in cooperation with state
and local agencies, is focusing on the follow-
ing steps toward improving water-resource
planning and management both to help
relieve existing stresses and to prepare for cli-

mate change.

Development of New Analytical Tools and Data
Bases. The U.S. Army Corps of Engineers'
Economic and Environmental Principles and Guide-
lines for Water and Related Land Resources Imple-
mentation Studies takes long-term climate
changes into consideration (LISACE 1983).
The Corps devised the concept of “Drought
Preparedness Studies” to be used when non-
structural and nonfederal solutions are
needed. It uses computer models and hydro-
logical trends to assist in water management
decision making.

The development, dissemination, and
use of new modeling and forecasting tools
facilitate the analysis and prediction of
hydrological response to change. For exam-
ple, the Army Corps' 1994 “Comprehensive
Guide to Water Management Models” covers
the significant hydrologic and reservoir sys-
tem models used by federal governments and
academia. Additionally, the U.S. Geological
Survey developed a historical data base of
most U.S. rivers and streams, based on
stream-flow gauges unimpaired by other
human-made structures. This allows regional
water planners to evaluate the variability of

natural stream flows.

Adoption of Demand-Management and Water-
Conservation Practices. The Energy Policy Act
of 1992 requires each federal agency to
implement by 2005 all water-conservation
measures that have a payback period of ten
years or less. The interagency Western Water
Policy Review Council was created to study
and advise the nineteen semi-arid western
states on implementing these measures,
including the “water banks” that Arizona,
California, Idaho, and Oregon have created
to facilitate the storage, transfer, and distrib-
ution of water.

In 1993, following the Interagency Flood-
plain Management Review Committee (the
“Galloway Commission”) report on the 1993
Mississippi floods, the U.S. government cre-
ated the Flood Plain Management Task Force.
The task force assessed flood damages and
attempted to create a balance among natural
and human uses of flood plains and their
related watersheds that would meet the
nation’s social and environmental goals. An
interagency review of the task force envisions
future flood plain use in which human activity
is attuned to flood cycles. For example:

# Development in commonly flooded
areas would be curtailed and gradu-
ally replaced with recreational areas.

% Ciritical infrastructure, such as road-
ways and water-treatment facilities,
would be elevated, protected, or oth-
erwise designed to withstand floods.

& Larger urban areas would remain
protected behind large levees, but
would incur a greater proportion of
expenses for maintenance.

# Science and technology would better
assist water planning through a wide
range of mechanisms, from creating a
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computerized data base of flood-

prone structures to developing
hydrological, hydraulic, and meteo-

rological models.

Basinwide Management of Reservoirs. The
1995 Bureau of Reclamation—State of Texas
Memo of Understanding commits the Ten-
nessee Valley Authority and the upper Col-
orado River system to cooperate to provide
local water users with technical assistance
and other support necessary to implement
statewide practices to improve water quality
and availability. By operating reservoirs
within the same basin as a single system,
rather than individually, the two programs
will greatly enhance the efficiency and flexi-
bility of their operations.

Improved Information and Models. Many stud-
ies are designed to develop the capability of
predicting the hydrometeorological and
water resource responses to climate variability
and change across the range of environmental
conditions existing in the United States. Eval-
uation of water planning and decision making
in a number of studies incorporates IPCC
models into regional water supply assess-
ments. These studies quantify and predict
hydrological changes resulting from various
[PCC model scenarios, highlight areas for
improvement in global circulation models,
and reveal potential sensitivities in regional
water systems that could cause future con-
cern. The U.S. Global Change Research Pro-
gram is supporting multidisciplinary studies
for creating regional "mesoscale” climate
models that can predict the impacts of climate
change on water supplies, wetlands, fisheries,
and hydropower (see chapter 6).

“Lightly Managed” Ecosystems

Effective ecosystem management recog-
nizes the importance of understanding how
each of the living and nonliving parts of an
ecosystem contributes to, and is affected by,
the functioning of the whole system and how
the system responds to stress. “Lightly man-
aged” ecosystems are those natural systems
with little or no direct management in com-
parison to agricultural and urban lands. They
include wilderness areas, preserves, wetlands,
national parks and wildlife refuges, some
coastal systems, alpine tundra, and some eco-
nomically marginal forests.

Vulnerability

Certain characteristics of small, “lightly
managed” ecosystems—such as being iso-
lated or fragmented, containing sensitive
species, or already experiencing considerable
stress from pollution and geographic frag-
mentation—make them extremely vulnerable
to climate change. Changes in the availabil-
ity and quality of surface and ground water
and in atmospheric deposition may further
strain the function and limit the productivity
of ecosystems.

Federally protected natural areas have
become repositories for some of the nation’s
rarest species. However, these areas are sub-
ject to increased stresses from activities that
occur both within and outside their bound-
aries. Climate change may realign the geo-
graphical environmental boundaries of these
natural areas, while the boundaries that
define their management and degree of pro-
tection remain fixed. As a result, some areas
may become incapable of providing the ben-
efits or serving the functions for which they
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were originally established, such as maintain-

ing their unique or distinctive character, pro-
tecting rare species and other bio'logica]
resources, and maintaining the quality and
availability of other services, such as nature
study or recreation.

Overall, as much as 80 percent of the
land in the United States may shift to a new
vegetation zone. If climate change acceler-
ates habitat change or proceeds so rapidly
that some species cannot adapt quickly

enough, the rate of extinction of species may

In. northwestern Montana, plant specnes characterlstlc of several floral provinces live together under
the influence of maritime and continental climatic regimes. The higher regional temperature
large-scale warming may subject high- elevation plants to habitat shifts that threaten their existence.
Moreover, alpine glaciers, the main attraction of Glacier National Park, may be greatly diminished i in
size with increased air temperatures. Melting glaciers could transform the surrounding environment
-and could disrupt the terrestrlal and aquatlc ecosystems that constltute the parks pnmary tourist |

. Research carried out in: con]unctlon wvth the Nationa Park Serv:ces'GIobal_Change Program ‘has
demonstrated that the  giant Sequora tree a charlsmatlc element of Callfornla parks was: absent from'

The Sierra Nevada Ecosystem Prolects [996 report to Congress assessed the status: of the entire
Sierra :Nevada ecosystem mcludmg Yosemlte Sequona and Klngs Canyon Natronal Parks (CWWR

Vast mangrove swamps act as a buffer between the Atlantic Ocean’s salt water and the Everglades’
fresh water. In 1992, the World Wildlife Fund predicted that the Everglades’ mangroves. would
become extinct because of their inability to adapt fast enough to keep up with the rising sea levels
(Ellison 1996). These swamps were devastated by Hurricane Andrew in 1992; further saltwater
intrusion will severely deplete the Everglades’ remaining freshwater ecosystms.

from_.':.

rise, and overall biodiversity may decline.
Isolated species may find themselves in cli-
mate zones no longer suitable for their sur-
vival.

Some of the most vulnerable ecosystems
are in the currently dry continental interior,
where climate change models predict aridity
will increase significantly. Vegetation on
coastal margins may also be at risk from the
flooding and saltwater intrusion accompany-
ing rising sea levels, or from increases in dam-

aging storms. Plant communities with small

Vulnerability and Adaptation % 157



or highly fragmented ranges may be lost,
such as those at the upper elevations of
mountains with no clearly discernible migra-
tion routes.

While evidence of the survival of pockets
of temperate species from previous ice ages
indicates that these glacial relic communities
may survive radical climate change, models
are not sufficiently sophisticated to enable
scientists to predict future events in forest
communities. For example, some natural for-
est ecosystems may rotate rapidly through a
change in dominant canopy species, similar
to the disappearance of the American chest-
nut from the forest canopy in the 1920s. Cer-
tain species and unique populations will most
likely become isolated if climate change is
too rapid. In many cases, adaptation will
depend on the availability of a wide gene

pool within the species.

Adaptation Strategies

The ability of humans to protect natural
areas and biodiversity from large-scale cli-
mate change is currently limited. For exam-
ple, little information exists about the
probable timing, rate, or geographical extent
of climate change. Likewise, there is limited
understanding about which species are most
sensitive to climate change, which could be
saved, how to restore habitats or entire
ecosystems, and what lands will be most
valuable as preserves under varying climate
change scenarios.

To facilitate adaptations to climate
change in natural areas, the U.S. government
is coordinating large-scale information gath-
ering efforts (including research, inventory,
and monitoring options) and is evaluating

management measures. Research is being

coordinated on species’ sensitivity to climate
change, restoration and translocation ecol-
ogy, the design and effectiveness of migra-
tory corridors or protective buffer zones, the
development of ecological models, and the
effects of elevated CO, concentrations on
plants and animals.

The 1995 publication of the Global Biodi-
versity Assessment, to which the United States
was a major contributor, provides an
unprecedented baseline of information
against which the impacts of climate change
on species can be monitored (Heywood and
Watson 1995). Under the U.S. Global
Change Research Program, contributing
research on the adaptation of natural ecosys-
tems to global change includes forest health
monitoring; studies on threatened, endan-
gered, and sensitive species; and research
into the physiological basis of resistance to
drought, ultraviolet radiation, and other
stresses.

Through its Man and the Biosphere Pro-
gram, the United States is also assisting in the
development of the Biosphere Reserve Inte-
grated Monitoring Network in Europe and
North America. This pilot program estab-
lishes electronic linkages among the 170
biosphere reserves in Europe and North
America for monitoring biodiversity and
global change. If the program is successful, it
will serve as a model for other biosphere

reserves throughout the world.

Ecological Research and Assessment. UL.S. agencies
are developing programs to fill key gaps in
the understanding of ecosystem functions
and how they may be protected, restored,
and enhanced at small spatial scales. Agency

programs include:
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Figure 5-3
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& The US.  Environmental Protection
Agencys Environmental Monitoring and
Assessment Program—Estimates the cur-
rent condition of U.S. ecological
resources, monitors indicators of pol-
lutant exposure and habitat, and pro-
vides ecological status and trends
reports to managers and the public.

@ The US. Fish and Wildlife Services Gap
Analysis Project—Aims to prevent
species extinctions by promoting
protection of species-rich areas and
unprotected vegetation types before
they are threatened.

The National Science Foundation's Long-
Term Ecological Research Program—
Focuses on eighteen sites and five
core research categories, measuring
such traits as primary productivity,
nutrient cycling, site disturbance,
population distribution, and accumu-
lation of organic matter. The spatial
and temporal scales of these
processes—decades to centuries—
make this program’s activities espe-
cially important for climate change
and adaptation-related research.

& The National Park Services series of
research programs i Glacier, Rocky Moun-
tain, Sequoia, and several otber parks—
Assesses the impacts of climate
change and plans for potential adap-
tation. In Rocky Mountain National
Park, a regional hydroecological sim-
ulation system, linked with a general
circulation model, was used to simu-
late weather and climate change over
the Rocky Mountain States and
relate future climate to ecosystem

changes. Through coordinated field

and modeling studies, researchers

have shown the forest-tundra moun-

tain ecotone is spatially heteroge-
neous and can be extremely
vulnerable to climate change, yield-

ing specific levels of sensitivity to

different stresses for patch forest,

closed forest and krummholz habi-
tats. These data allow park managers

to plan adaptive strategies for short-

and long-term park management.

In addition to these agency programs, a
partnership of seven federal agencies is con-
tributing to this ecosystem research and
assessment effort through a National Envi-
ronmental Monitoring and Research Initia-
tive, which will provide a comprehensive
evaluation of our nation's environmental
resources and its ecological systems. This, in
turn, will produce a sound scientific informa-
tion base to support natural resource assess-

ment and decision making.

Forests

Forests cover roughly one-third of the
U.S. land area and more than 40 percent of
the eastern portion of the country. They
shape much of the natural and urban envi-
ronment and provide the basis for a substan-
tial forest products industry.

Over historical and long-term ecological
time scales, forest ecosystems and the major
species of trees that comprise them are
extremely susceptible to climate change.
Forests have shifted distributions in response
to natural climate changes, often with a
reassembly of species into a community of
tree species completely unlike any known
today.
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One of the greatest concerns is that the
human-induced build-up of greenhouse gases
in the atmosphere will drive climate changes
that are many times more rapid than naturally
occurring past changes. Many tree species
may be unable to migrate fast enough in
response to projected changes in precipita-
tion and temperature, especially at the south-
ern margins of major biomes. The 1995 IPCC
report estimated that roughly one-third of the
world's tree species will change their distribu-
tion in a world where carbon dioxide concen-
trations are double preindustrial levels (IPCC
1995b).

Vulnerability

If the climatic regime of forest species
changes significantly, they could suffer

declining growth rates and increased mortal-
ity from temperature, moisture, and drought
stresses, and increased damage from insects,
disease, and fires. Climate change may shift
the optimum growing range for some North
American forest species a great distance from
their current range, over a relatively short
period of time. Such a shift would almost cer-
tainly exceed the ability of less intensively
managed forests to migrate.

It is not yet known how different species
may respond to conditions found outside
their current ranges, or even if the current
ranges are optimal for each species. Some
research suggests that various species may be
more adaptable to climate changes than their
indicates. Some plants'

current range

responses are caused by differential effects of
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climate on the growth and regeneration of
locally abundant species and genotypes; for
other plants, climate change facilitates plant
migration resulting in a new geographical
distribution.

Terrestrial biomes will not react to cli-
mate change en masse. Individual tree species
respond to climate changes at widely differ-
ent rates. For example, woody species domi-
nating temperate forests typically shift
ranges as slowly as 50400 meters (55-437
yards) a year. In contrast, the IPCC emission
scenarios estimate rates of climatic change
over the next century that would necessitate
forests to migrate 150-550 kilometers
(250-915 miles) northwards, or 150-550
meters (164-601 yards) higher in elevation
to stay within the same climate zone. These
predicted rates are more than ten times faster
than previously documented rates of migra-
tions if an elevation gradient is not available.

The spread of tree species is often limited
by the rate of seed dispersal and by the avail-
ability of appropriate soil moisture and other
habitat conditions. Human development has
greatly diminished the number of sites avail-
able for species to recolonize in response to
human-driven climate changes and may cre-
ate insurmountable barriers for many species’
migrations.

Forests in locations already subject to
droughts, fire, and wind damage will be
highly vulnerable to depopulation or to
changes in species composition and commu-
nity structure if the frequency or intensity of
these stressors increases. In boreal forests and
tundra ecosystems, the release of CO, from
permafrost soils may raise annual tempera-
tures, potentially changing these biomes

from net sinks to net sources of carbon.

Elevated CO, levels, and the increases in
the efficiency of water use that attend those
levels, may raise the productivity of some
forests, though it is unknown how large or
prolonged the effect will be over long time
frames. Some estimates developed through
carbon flux models suggest that growth
increases of 16 percent or more may accrue
by the time CO, emissions double. However,
the rate of carbon uptake by forests will not
be linear, and limited soil nutrients may pre-
vent such increases. Other effects of climate
change—water shortages, pest activity, and
fires—may also effectively decrease net pri-
mary productivity and may affect the distri-
butions of forest types.

Adaptation Strategies

Government intervention to facilitate
adaptation over short time frames may at pre-
sent be impractical or limited. Even timber-
industry forests are not intensively managed
by the standards of annual agricultural crops.
Furthermore, on large areas of public forest
lands, such as wilderness areas, even a mini-
mal management response may itself be
viewed as incompatible with the goals for
which the forests are held. Focusing forest
management on sustaining ecosystem struc-
ture and function will promote future forest
productivity, health, and diversity in the face
of such stresses as climate change.

The federal government is considering
several programs to mitigate negative
impacts as U.S. forests respond to long-term
changes in climate. Research focusing on the
development of high-quality forest product
species continues to develop suites of vari-
eties adapted to greater levels of stress, both

in the West as well as in the Southeast. Stud-
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ies are under way to determine how changes
in atmospheric chemistry affect tree growth
and how to increase the U.S. carbon sink.
Application of modern forestry practices to
reduce damage due to harvesting and substi-
tution of nontimber products are also poten-
tial adaptation options.

A national effort to collect and conserve a
wide variety of forest species’ seeds would
ensure that the means are available to respond
to the potential loss of forest species or popu-
lations due to climate change. Some arbore-
tums, universities, and U.S. Forest Service
researchers already have limited programs
associated with threatened or endangered for-
est species. However, an expanded and
enhanced forest seed bank program with for-
est genetics research would greatly help the
process. Seed collections should represent the
variety of genotypes for each species. While
maintaining the large quantities of seeds
needed for a major replanting would be an
unrealistically costly goal, the systematic stor-
age of seeds would be valuable to commercial
tree breeding and for biotechnology efforts in
tree improvement.

Given the evidence that northern forests
may be accumulating carbon from the atmos-
phere, one idea under intensive study is that
of “afforestation"—planting additional forest
lands to counterbalance the emission-based
atmospheric input. The U.S. Department of
Agriculture's Forest Service has provided a
range of working estimates on how much car-
bon various forests in the United States will
take up over the next fifty to one hundred
years. It has concluded that significant
amounts of currently poorly stocked forest
land could be afforested for increased carbon
sequestration. Ameliorating the social pres-

sures that drive the conversion of forests to
developed and urban uses may further reduce
CO, emissions from deforestation.

Several prerequisites need to be
addressed before any new adaptive measures
are undertaken in the field of forestry. These
include (1) a better understanding of the role
of forests in the overall global carbon cycle;
(2) the response of various forest species to
rapid climate change, drought and flooding,
and other environmental stresses; and (3)
better monitoring methods to track the
growth and decline of LS. modern forests.
Toward these goals, intensive studies of car-
bon cycling are being conducted using newly
developed carbon models and field experi-
ments of carbon fluxes in different terrestrial
settings. And better models are being devel-
oped for predicting the responses of forest
species to climate change. Retrospective
studies of historical forest distribution shifts

are helping to validate these models.

Human Health
and Climate Change

Several expert bodies, including the
[PCC and the World Health Organization,
have expressed a growing concern about the
potential adverse effects of climate change on
human health. The IPCC has concluded that
these effects will be diverse and will occur via
direct and indirect pathways. These conclu-
sions are based on information on scientific
relationships between climate and human
health; relatively few quantitative studies
have applied these relationships to projected
climate changes.

There are great difficulties in estimating
potential health outcomes due to climate
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change. Some aspects of climate change will
most likely lie outside the range of recorded
human health experience, and the ability of
models to project regional climate changes is
still limited. Moreover, it is imperative to
view the impacts of climate change on infec-
tious diseases within the context of other key
determinants of disease.

Human populations differ greatly in their
environmental circumstances, social
resources, and preexisting health status and,
therefore, in their vulnerability to climate-
induced stress. For example, the number of
additional cases of disease due to a climate-
related increase in potential transmission
would depend on prior contact with the dis-
ease (i.e., immune status of the population),
general biological resilience, (e.g., nutritional
status of the population), population density,
and patterns of interpersonal contact. Social
and public health infrastructure and health-
care resources will also mitigate the impact.

In addition, the control of certain dis-
eases is becoming more difficult due to
increases in antibiotic and drug resistance
and decreases in the effectiveness of vector
control methods (e.g., increasing pesticide
resistance). Many of these factors are chang-
ing over time, so it is inevitably difficult to

assess the health impacts of climate change.

Vulnerability

Heat-related Mortality. Climate change is
expected to increase the frequency and inten-
sity of extremely hot days, which may
increase the number of heat-related deaths.
Research on forty-four U.S. cities found that
excess heat-related mortality could increase
by 70-150 percent over an estimated base-

line of about 1,800 deaths, even if the popu-
lation acclimates somewhat to warmer tem-
peratures. This estimate did not account for
increased use of air conditioning or popula-
tion growth. While decreases in winter cold-
related deaths are also expected with a
general warming, research to date suggests
that these decreases may only partly offset
the increases in heat-related mortality.

Infectious Diseases. Climate affects infectious
microbes and the insects and animals that
carry them, and is a major factor in the geo-
graphic range of most disease vectors. Fluctu-
ations in local weather conditions often
determine the timing and intensity of disease
outbreaks. In addition, the effects of climate
on regional vegetation and food supplies,
animals, and ecological relationships may
also indirectly increase risks of and suscepti-
bility to certain diseases.

Climate change is expected to result in a
net increase in the geographic distribution of
disease vectors and to change the life-cycle
dynamics of both vectors and infectious
agents. As a result, the potential transmission
of many vector-borne diseases is likely to
increase. Globally, the population living
within a potential malaria transmission zone
could increase from 45 to 60 percent by
2100, with a possible 50-80 million addi-
tional malaria cases relative to an assumed
annual baseline of 500 million cases.

Air Pollution Health Risks. Degraded air quality
has been associated with respiratory illnesses,
aggravation of existing cardiovascular dis-
ease, and premature death.

The influence of meteorological condi-

tions, particularly temperature, on ozone
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concentrations has been well established.
The relatively high ozone levels in 1988 and
1995 were most likely due in part to the hot,
dry, stagnant conditions that occurred in
some areas of the country. In 1995, about 71
million people lived in counties with air qual-
ity that did not meet the health-based ozone
standard.

Other pollutants that involve atmospheric
reactions may also depend in part on meteo-
rological variables. Changes in regional tem-
perature, precipitation patterns, clouds, wind
speed and direction, and atmospheric water
vapor—all of which depend on climate—may

affect future levels of air pollution.

Adaptation Strategies

To confront these complex health
threats, the Administration has taken a series
of bold, innovative policy actions, through
the National Science and Technology Coun-
cil (NSTC) Directive. In 1995, NSTC pub-
lished Infectious Diseases—A Global Health Threat
and held a conference on Human Health and
Climate Change. And in 1996, NTSC and
the National Academy of Sciences published

the second report in a series entitled Proceed-

ings of the Conference on Human Health and Global

Climate Change (NTSC/NAS 1996). Among the

most important policy goals presented in

these reports are to:

# Strengthen domestic infectious dis-
ease surveillance and response sys-
tems at federal, state, and local
levels.

Establish a global infectious disease

®

surveillance response system.

Strengthen research activities to

i

improve diagnostics, treatment, and
prevention.

% Ensure availability of drugs, vaccines,
and diagnostic tests.

and establish

authority of relevant U.S. agencies

z Expand missions

to contribute to a worldwide net-

work.

Promote public awareness of emer-
ging infectious diseases.

These activities are being coordinated at
the highest levels of the U.S. government
through an Executive Order on Emerging
Infectious Diseases, with leadership from the
Centers for Disease Control and Prevention
and the National Institutes of Health.
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- Second Assessment Report of the Intergovernmental Panel on
imate Change (IPCC) finds that continuing anthropogenic

issions of carbon dioxide, methane, chlorofluorocarbons, and

other greenhouse gases will lead to significant changes in climate, adverse
consequences for environmental and natural resource systems, and increas-
ing risks to and impacts on human health, water resources, coastal commu-
nities, forests, and agriculture. While the report presents many important
results, it also recognizes many important uncertainties and knowledge gaps
that pose significant challenges to meeting the qualifications enumerated in
the Framework Convention on Climate Change (FCCC). Specifically,
Article 2 notes that actions taken should achieve:

... stabilization of greenhouse gas concentrations at a level that would pre-

vent dangerous anthropogenic interference with the climate system. Such

a level should be achieved within a time frame sufficient to allow ecosys-

tems 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.

Even though the United States is significantly cutting back spending to bal-

ance the national budget, appropriations for the U.S. Global Change

Research Program have remained nearly constant, at about $1.8 billion.




This sustained high-level funding has been
possible because the executive and legisla-
tive branches of the U.S. government under-
stand the importance of global
environmental change issues to ensuring our
continued economic prosperity, reducing
human exposure to health-related stresses,
and protecting the vitality of our natural

resources.

This chapter describes U.S. support of
research related to improving climate predic-
tions, assessing the impacts of climate change
and the potential to mitigate and adapt to its
effects, and enhancing capabilities to analyze
and project the socioeconomic implications of
climate change. It also reports on ULS. partici-
pation in international research efforts and U.S.
capacity-building in developing countries.

ity may change is uncertain.

u Sea level is projected to rise by I5—95

® The long atmospheric lifetimes of many. greenhouse gases, coupled with the thermal inertia of
the oceans, indicate that the warming effect of anthropogenlc em;ssxons wnﬂ be Iong—llved

Even after a hypotheucal stablllzatlo
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e comn prom|sed by increases in the rate of heat elated mortahty and in
the potentual for-the spread.of alaria; dengue, yellow
:d nonvector-borne duseases (such as cholera and:sa monellosns)

he health and nvu'onmenml impacts f cllmate change will be dnff cult to quantlfy wuth cer-
; sy . R tlng ffect_s of-- i

Adaptatxon which lnvolv S ad;ustmenrs in practices, processes, or structures of syscems can -be' -
helpful in reducmg the adverse effects—or in preparlng to: take advantzge of the"Benef c1al

= Options for helplng natuml ecosystems adapt
corridors) are limited, and their effectiveness

ments, availability of financing; technology transfe
climate change concerns into resource-use and development dec:snons ‘Potential adaptation
- i of the Ilmlted avallabrllty .

Stablllzmg atmospherlc concentrations: of CO; at three times or Iess its pre-mdustnal concentration -
below today’s levels.

nt'above p _sent Ievels are eas:bl : -
Wy parts of'the world , through techmcal conservation _

effective p licies _relymg-o onomic mcentlves and instruments,as ‘well as jnter-
ordinated instruments;:ca con5|derably reduce the . costs of mitigating and adapting
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One hundred years ago, rising CO,
emissions spurred the Swedish scientist
Svante Arrhenius to develop the first quanti-
tative estimate of potential climate change
from an enhanced greenhouse effect. That
estimate is only slightly higher than current
estimates for the global average change.

A central goal of the U.S. Global Change
Research Program's research activities is
improving regional and temporal resolution
for predicting how climate will change over
decades to centuries, and what its implica-
tions will be for society and the environment.
The following sections and various Research
Program publications describe current pro-
gram efforts toward achieving this goal’s six
interlocking objectives.

Quantifying Natural and
Human-Induced Factors
Forcing Climate Change

Historical and geological records pro-
vide important insights into the natural fac-
tors that caused major changes in the
climates of the past. Human activities have
also been affecting atmospheric composition
since the start of the Industrial Revolution
more than two centuries ago. Current con-
centrations of CO, are about 30 percent
above preindustrial levels as a result of the

combustion of coal, oil, and natural gas and

Research Relating
to the Prediction
of Climate Change

the clearing and plowing of land for cultiva-
tion. And methane concentrations are more
than twice their preindustrial levels due to
land- and energy-related activities.

The most important human-induced fac-
tors that are forcing climate change include
gases and aerosols (small particles) that are
modifying the Earth's atmospheric radiation
(heat) balance. Changes in the land's surface
and its vegetation are also altering the Earth's
reflectivity and hydrology. Quantifying the
character and trends in these climate-forcing
factors is vital to understanding the causes of
past changes, to predicting future changes
more accurately, and to creating a basis for
quantifying the effects of various mitigation
options.

Recent research sponsored by the U.S.
Global Change Research Program indicates
that atmospheric aerosols—Ilargely those
emitted from human activities—exert a
nonuniform cooling effect over the globe.
On average, this effect may be counter-
balancing about half of the expected warming
from increased concentrations of greenhouse
gases. The Research Program will continue to
support studies of the cycles of greenhouse
gases and of the generation and distribution
of aerosols. In particular, the studies will focus
on the role of terrestrial systems in carbon
uptake, so as to refine understanding of the
global carbon cycle. Observational studies of
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volcanic and solar variability will also be car-
ried out to document the natural factors that

influence climate.

Characterizing the Natural
Variability of Climate

The paleoclimatic record reconstructed
from ice cores and other sources of data pro-
vides evidence that the Earth’s long-term cli-
mate varied significantly prior to about ten

thousand years ago. Since then, long-term

.Adopted in I990 the Global Change Research'Act prowdes the’ mechamsm for coordmatlng the _
research and: pol:cy development mteresrs of the followmg U S. government orgamzatlons

' Executlve Off ce. of the Pres;dent .
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8 ticulor focused interests include the Department of Transportation’s Federal Aviation Administrat
g Development the Agency for Intemational Development, and the Te_nnessee VaH_eyAu_thonty

Nat:onal Cancer_nsmute o L
Naaonal Inst:tute of Enwmnmental Health Saences G

Environmenml Protectlon Agency -
Ofﬁce of Pol:cy, Plannmg, and Evaluauon

Oﬂice of Sc' nce and Technology Pollcy

past’ baéed on.par-"
jon, the Department-of Housmg -and-Urban

climate has been relatively stable, especially
over the past few thousand years. It is impor-
tant to understand why this is the case and
what the prospects may be for returning to a
significantly more variable climate.
Although long-term climate has been sta-
ble, the evidence suggests that, during the
last glacial period, shorter-term climate
changes occurred over just a few decades.
Data from the past thousand years suggest
that there have been interdecadal swings in

climate, creating periods of drought in some
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regions and excessive moisture in others.
Determining the character and causes of cli-
mate variability is thus essential as context
for detecting climate changes and for deter-
mining the extent to which they are due to
human activities. The national components
of the international Climate Variations and
Predictability and Past Global Changes pro-
gram are being designed to improve under-
standing of natural changes in climate.

Recent research sponsored by the US.
Global Change Research Program has pro-
vided information on past changes in the
Earth's climate (from ice cores, lake-level data,
and other indicators). Evidence suggests that
the melting of numerous icebergs associated
with glacial retreat could perturb ocean circu-
lation patterns and result in relatively abrupt
climate shifts over periods as short as decades.
The research activities will even more inten-
sively focus on interactions involving the cou-
pled atmosphere—ocean—ice system The
coupled processes appear to be important
contributors to natural variations in climate
on inter- and multi-decadal time scales.

The US. Research Program will also
sponsor studies of solar variability as a cli-
mate-forcing factor on these same time scales.
Efforts will continue to reconstruct past cli-
mates of the Earth, for comparison with the

warm climates being experienced today.

Quantifying Climate System
Processes and Feedbacks

A quantitative understanding of the cli-
mate system and the mechanisms and feed-
back processes that characterize its state is
essential for determining how the atmos-
phere, oceans, and land surface will be

affected by the projected changes in green-
house gases, aerosols, land cover, and other
factors that are changing the Earth's infrared
radiation balance.

Available knowledge clearly indicates
that changes in the radiation balance can be
amplified or moderated by various climate
feedback mechanisms, including water vapor,
cloud, and sea ice feedbacks. These mecha-
nisms control how strongly or weakly climate
will respond to human-induced changes in
forcing factors, and how rapidly or slowly the
Earth's climate will change. Reducing uncer-
tainty about the magnitude of climate feed-
backs is thus critical to more accurately
predicting how climate will change in
response to alternative emission scenarios for
greenhouse gases, and more accurately esti-
mating regional patterns of climate change.

New and unexpected research results in
U.S.-sponsored research programs indicate
that significantly more solar radiation may be
absorbed by the atmosphere, particularly
under cioudy conditions, than is currently
predicted by theory and climate models.
Because this result is inconsistent with current
understanding and hence controversial, it
requires further observational confirmation. If
confirmed, these new findings will require
understanding the processes responsible for
the currently unpredicted atmospheric solar
absorption and a reanalysis of the Earth’s radi-
ation balance. The end result could be a sig-

nificant improvement in climate models.

Improving Model Predictions
of Climate Change

Because of ‘the historical uniqueness of
the ongoing human-induced changes in
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atmospheric composition, predictions of
future conditions for particular scenarios
require the use of numerical, computer-based
Earth system models. Over the past ten years,
as a result of the Research Program's sponsor-
ship, atmospheric general circulation models
(GCMs) have improved significantly. More
accurate simulations of past climate condi-
tions are helping to increase confidence in
the models by providing explanations for
past changes and by quantifying human
influences on recent climate.

These ocean and atmospheric models
have strong potential for continuing advances
through improved representations of critical
climate processes and finer model resolution
for regional-scale predictions. However,
today’s GCMs need to be augmented by rep-
resentations of the land surface, vegetation,
chemistry, and the cryosphere (glaciers, snow,

and ice), and must be based on a comprehen-

sive scientific understanding of the function-
ing of the climate system.
The comprehensive understanding
needed to create and apply these augmented
models is developing rapidly through the
observational, process, and modeling studies
being conducted at several U.S. modeling
centers. Research in support of this objective
will continue to emphasize: incorporation of
carefully tested modules in climate models;
enhanced use of the most powerful comput-
ers; coupling of atmospheric, oceanic, and
land surface components of the Earth’s sys-
tem; and testing and comparison of model
simulations with observations as a means to
evaluate the confidence that can be placed in
model results. Studies to detect human-
induced climate change will also be contin-
ued with additional studies of the
contributions of various factors to climate

change.

: Improve scenarlo-d
induced component

e assessments
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Observing and Monitoring
the Climate System

For the first time, the world community
is capable of implementing an integrated
global observing system that would provide
future generations with a stronger basis for
sustaining economic development while
ensuring a healthy environment. Maintaining
and enhancing a global observing capability
are critical to the international assessments of
global change needed for guiding interna-
tional policymaking.

Once missed, the opportunity for direct
observations will be lost forever. Delays in
deploying instruments and temporary cessa-
tions of observations present significant
obstacles to advances in understanding, and
postpone the gathering of data necessary for
identifying the trends and mechanisms caus-
ing and influencing environmental change.

Over the past few years, the scientific

community has been determining what mea-

surements are needed and how best to make
The United States has
been participating in the planning efforts

the observations.

undertaken by the international scientific
committees for the Global Climate Observ-
ing System, the Global Ocean Observing
the Global Terrestrial Observing
and the Committee on Earth-

System,
System,
Observation Satellites.

The U.S. Global Change Research Pro-
gram is also actively involved in a coopera-
tive international effort to design and
implement a strategy for an integrated global
observing system. The U.S. contribution to
the satellite component of this integrated
system will draw upon the resources of the
National Aeronautics and Space Administra-
tion (NASA), the National Oceanic and
Atmospheric Administration (NOAA), and
the Department of Defense (DoD). The
NASA component will be carried out

through the Earth-Observing System series
of satellites, the centerpiece of NASAs Mis-

WC rk"As part of the initiative: the Vice P_re_s jent :
“-.Report Card on the Health of the Natlons Ecosystems by 200|

Intemgency Task Force on Monitoring ofWater Quallty, and other relevint organlzatlons :
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crucial new measu ments;
atmosphere (inc ding cloud

sion to Planet Earth and NASA’ contribution
to the Research Program. The NOAA and
DoD contributions will be made through
their operational weather satellite programs,
a future component of which is being coordi-
nated through the National Polar-Orbiting
Environmental Satellite System program.
(Because their principal justification is for
operational applications, these contributions
are not included within the Research Pro-
gram's budget.) In addition, NASA and
NOAA have established joint projects with
the space agencies of Canada, Europe, Japan,
and Russia to acquire, process, and share the
satellite environmental data collected by
these agencies.

To complement the enhancement of the
satellite observing system, each nation will
need to monitor surface conditions within its
borders. Toward this end, the Committee on
Environment and Natural Resources, work-
ing through its National Environmental
Monitoring and Research Initiative, is
increasing the coordination of U.S. environ-

mental monitoring and related research net-

B Troprcal Ramfall Measurement Mrssron planned for launch-in- |997 w1l| prowde the first obser-
' ive remote sensmg from space over much of the world

-ecosystems, land cover, and'sonls) ind the oceans (mcludang.ocean color and sed ice extent).

'The EOS-CHEM| mission, planned for launch in ;2002 will provrde detailed measurements of
_ -the chemlcal composition of the stratosphere :

d- troposphere

works. This initiative, which is proceeding
with both national and regional planning
activities, is expected to begin a process that,
when fully developed, will provide the
needed baseline information for document-
ing how U.S. ecosystems are being affected
by environmental fluctuations and changes
over periods from seasons to decades and
longer.

The meteorological and_environmental
monitoring networks being supported
include:

# the network of surface and upper-air
meteorological observation stations
implemented by the United States
and other nations under the aegis of
the international World Weather
Watch;

z the NOAA, NASA, and Environ-
mental Protection Agency (EPA) net-
works of observing stations under
the Global Atmosphere Watch,
which provide observations of the
concentrations of greenhouse gases

and ozone-depleting substances;
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the internationally sponsored array
of moored and drifting buoys that
monitor surface and subsurface tem-
peratures in the tropical Pacific
Ocean to help detect the onset of El
Nifo events;

the U.S. Department of Agriculture
(USDA), Department of the Interior
(DOI), and EPA networks that mon-
itor the conditions of forests and
other vegetation, soils, runoff, and
water resources;

NOAAs Surface Radiation Budget
Network, which provides continuous
measurements of the upward and
downward components of visible
and infrared radiation; and

the UV radiation network of stations
maintained by USDA, EPA, and NSF,
which provide reference measure-
ments for the United States and the
polar regions that are starting to
indicate the effects of ozone deple-

tion.

Conducting Climate
Assessments

Because climate is such a pervasive influ-
ence in human affairs, climate studies must be
able to assemble and systematically evaluate
diverse sets of information. The United
States, through the U.S. Global Change
Research Program, has joined other nations
in participating in and supporting the [PCC
as the mechanism for organizing climate
change assessments.

Research Program agencies have assisted
other nations in understanding their vulnera-
bility to climate change through national stud-
ies and participation in the [PCC process. The
Research Program will continue to participate
actively in international assessments of climate
change through the IPCC, and is planning
comprehensive studies of national implica-
tions of climate change. In addition, research
results will be provided to national and state-
level planners and decision makers so that

regional vulnerability can be evaluated.
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Since the early 1980s, the United States
has been conducting research on the poten-
tial impacts of climate change and options for
adapting to those impacts. The U.S. Global
Change Research Program's objective for
impacts and adaptation research is to
“develop improved measures of the sensitiv-
ity, vulnerability, and adaptability of natural
ecological systems and managed resource
systems and project the consequences of cli-
mate change and long-term variations of the
climate”

Research on adaptation can be divided
into two categories: (1) reactive adaptation,
involving typical steps people may take in
responding to changing climate (e.g., erect-
ing dikes and switching crops); and (2) anti-
cipatory adaptation, necessitating the
enactment of policies perhaps many decades
in advance of serious climate change (e.g.,
rolling easements that allow wetlands to
migrate inland as sea level rises, or acquisi-
tion of land for future reservoir construc-
tion).

The most comprehensive research on
impacts has focused on agriculture, forests,
water resources, coastal zones, and human
health, each of which is briefly discussed in
this section. At present, more research
focuses on the impacts of climate change
than on adaptation options, although these

two aspects may be examined in conjunction.

Research on Impacts
and Adaptation

Agriculture and Forests

U.S. research on understanding the
effects of global change on terrestrial systems
includes studies of the interactions between
terrestrial ecosystems and the atmosphere;
the contributions of agricultural sources of
methyl bromide to stratospheric ozone
depletion, and possible substitutes for this
fumigant; methane generation and nitrous
oxide release; soil properties, including moi-
sture, erosion, organic matter, nutrient fluxes,
and microbes; the relationship of global
change to forest and range fires, insects, and
plant pathogens; agricultural management
systems; and ground truthing of satellite mea-
surements.

The United States also §ponsors signif-
icant research on the effects of global cli-
mate change on the nation’s and the world's
agricultural food- and fiber-production sys-
tems, and forest and forest ecosystems. Pro-
grams include long-term studies addressing
the structure, function, and management of
forest and grassland ecosystems; research in
applied sciences, including soils, climate,
food and fiber crops, pest management,
forests, fish and wildlife, and social sci-
ences; implementation of ecosystem man-
agement on the national forests and
grasslands; and human interaction with nat-
ural resources.

Research and Systematic Observation
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In 1996, the U S.Army Corpsiof Englneers undertook a study of the Water Management
Imphcatlons of Global Warmmg The series of pubhshed reports evaluated (l) ‘the. potent

highly urbanized Delaware estuary The second'- and
.characterized by mountainous terrain, snowme! dr
““agriculture. Performed in conjunction- with' th .
the Gunnison River basin (CO) and the Amencan Carson and Truckee Rlver basins (CA/

- shorter-term climate varlablhty '

Woater Resources

Numerous studies are under way on the
effects of climate change on water resources.
Overall, the studies focusing on GCM-based
hydrologic sensitivity analyses and climate
change vulnerability impact analyses have
provided very little useful information for
current water management decisions. The
GCM output is still at too coarse a scale and
is too inconsistent to be of value to the prac-
titioners. Work to improve the GCMs and

enhance their capabilities is under way to

provide the information needed for long-
term watershed planning and management,
influencing design standards for levees and
dams, and improving the basis for reservoir
operations.

Ongoing studies of regional and national
water management policies and procedures
are exploring options for responding to both
long-term and, more recently, short-term cli-
mate variability and resource demands. Most
of the research uses a GCM-based sensitivity
analysis framework, and some studies are using
the latest 1995 IPCC transient scenarios.
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These studies dovetail with the develop-
ment of adaptive management techniques
needed to complement those associated with
possible larger impacts under more extreme
scenarios. Hence, the U.S.—Canada Fluctua-
ting Great Lake Levels Study, the Missouri
River and Columbia River reallocation and
regulation studies, the Florida Everglades
Ecosystem Restoration study, and other
agency initiatives reflect a heightened
responsiveness to sound and innovative water
management practices that strive to achieve
sustainable development. Advanced meth-
ods, improved data sources, and knowledge
about the interaction of ecosystems, hydrol-
ogy, and climate are now being incorporated
into the planning and design of comprehen-
sive, long-term solutions. Climate variability
and changes are becoming central elements

of those designs and long-term plans.

Coastal Zones

The IPCC estimates that climate change
is likely to add 15-95 centimeters (about
6—38 inches) to sea level by the year 2100.
The United States is involved in research to
further quantify sea level rise, its effects, and
possible adaptive responses. Some monitor-
ing of current trends is under way: gauges are
recording tides at dozens of sites across the
nation, and some coastal states are monitor-
ing beach erosion rates.

A basic assessment of how much land and
wetlands would be lost to various scenarios of
sea level rise was largely completed by 1990,
using scenarios of 50, 100, and 200 centime-
ters (20, 40, and 80 inches, respectively). The
recent downward revision of sea level scenar-

ios may imply a need to estimate the

resources at risk from a 25-centimeter (10-
inch) rise. Wetland erosion rates are only
being monitored at a few isolated locations
where erosion is unusually high, such as
Louisiana and Blackwater Wildlife Refuge.
More research on the ability of wetlands to
keep up with an accelerating rise in sea level
is necessary, and the rate at which rising sea
level is leading to the replacement of natural
shorelines with bulkheads should be moni-
tored.

The implications of sea level rise for
floodplain boundaries have been assessed for
some specific locations. The National Flood
Insurance Program has estimated the
increased flood damages and flood insurance
rates resulting from 30- and 90-centimeter
(12- and 36-inch) rises in relative sea level.
Research has also been conducted on the
effects of sea level rise on saltwater intrusion
in Delaware and San Francisco Bays, two of
the four major U.S. water bodies whose
water supplies appear to be most vulnerable
to climate change. And various research
grants have been provided to marine labora-
tories to assess the implications of warmer
estuarine temperatures.

EPA has funded assessments of the cost
of holding back the sea with a combination
of dikes and beach nourishment, and the cost
of abandoning areas due to sea level rises of
50, 100, and 200 centimeters. A new study
funded by the electric power industry applies
a cost-benefit model to estimate the costs of
sea level rises of 33, 66, and 100 centimeters
(13, 26, and 40 inches) on the assumption
that areas will be abandoned or protected,
depending on which is most cost-effective.
And recent interest in the possibility of more

intense storms along the coast has led to the
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Council on Environmental Quality's coordi-
nation of an interagency series of studies to
better determine the vulnerability of coastal
communities and the insurance industry to
climate change.

The United States also is engaged in a
number of assessments of how communities
can best adapt to sea level rise. The U.S.
Coastal Zone Management Act requires
states to develop strategies for responding to
sea level rise. Thus far, a number of states
have only estimated the loss of land under
different scenarios. EPA has conducted legal
research on possible avenues for ensuring
that wetlands and beaches are able to survive
rising sea level by migrating inland without
infringing upon the private property interests
of coastal property owners. In many cases,
the appropriate adaptive response depends
on the probability that the sea will rise by a
EPA has
recently developed a probability distribution

given magnitude. Therefore,

estimate of future sea level rise.

Human Health

Research into the relationships between
climate change and human health has
focused on three areas:

identification and analysis of recent

regional and local changes in climate
to establish a causal link between cli-
mate and health and as analogs for
future climate change impacts;

@ development and validation of meth-
ods—ranging from extrapolation of
empirical epidemiological dose-

response data to integrated mathe-

matical models—to forecast health

impacts of climate change; and

% incorporation of health-related mea-
surements in global, regional, and
local monitoring activities.

Researchers have taken advantage of nat-
urally occurring short-term fluctuations in
climate, such as heat waves, to examine the
effects of short-term exposures to extreme
temperatures on human mortality. This
research is being extended to include heat-
related illnesses; weather-related mortality
and morbidity in winter; confounding fac-
tors, such as air conditioning use, demo-
graphic characteristics, and mortality
displacement; and the potential synergistic
effects of air pollution.

Similarly, the El Nifio/Southern Oscilla-
tion (ENSO) phenomenon continues to be
studied, both as an analog for long-term cli-
mate change and to examine health conse-
quences. For example, ENSO-related algal
blooms serve as potential “environmental
reservoirs” for microbes that cause cholera in
humans. Insects and rodents have increased
following the mild, wet winters associated
wit El Nifio, with impacts occurring in areas
where these animals act as pests in agriculture
or as vectors for such diseases as malaria.

Integrated assessment models are being
improved and expanded to cover a wider
range of diseases mediated by ecological
processes. For example, researchers are link-
ing top-down health assessment models to
dynamic life-history models to forecast
changes in the epidemic potential of dengue-
carrying mosquitos. Satellite/remote-sensing
and geographic information systems (GIS)
are being used to explore infectious diseases,
such as Lyme disease, hantavirus pulmonary
syndrome, and cholera. Field studies are also
being undertaken to evaluate suspected cli-
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mate-disease linkages. Efforts are under way
to further clarify and validate direct weather-
related impacts on human health and, where
possible, to extrapolate these to expected
future climate changes.

The US. National Academy of Sciences
is beginning a study of climate, infectious dis-
ease, and health. This study will critically
evaluate the data behind suspected links
between climate and health; identify useful
weather, climate, and ecosystem information

products and tools that can assist disease pre-

vention and mitigation efforts; and suggest a
multidisciplinary, international
Hot-Weather/Health
Watch Warning Systems have been devel-

global,
research strategy.
oped and implemented to facilitate emer-
gency responses to extreme heat. Ongoing
efforts are incorporating health indicators
into global observing systems, to improve
existing health monitoring systems and to
apply communications technology in order
to gather disease data more quickly and effi-
ciently.

4 schedules,
eastern B'j
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During the last twenty years, improve-
ments in energy efficiency have fueled U.S.
economic growth: energy intensity has
decreased by 27 percent, while the economy
has grown by nearly 56 percent. If energy
intensity had stayed at 1972 levels, an addi-
tional $30 billion would have been needed to
fuel the economy's annual energy demands,
and greenhouse gas emissions would have
been substantially higher.

The United States is committed to
improving energy efficiency and energy
technologies in all critical market segments:
commercial and residential buildings, trans-
portation, industry, utilities, and government.
The policies contained in the U.S. Climate
Action Plan are aimed at transferring informa-
tion on energy efficiency and energy tech-
nologies and creating an effective market for
investing in existing or nearly commercially
available technologies for reducing green-
house gas emissions and protecting the car-
bon sinks both in the United States and
abroad. A successful long-term strategy must
ensure that a constant stream of improved
technology is available and that market con-
ditions favoring its adoption are not
impeded.

The United States is investing strongly
in research and development of promising

technologies that will reduce greenhouse gas

Research Relating
Mitigation and
New Technologies

emissions. Research priorities to reduce
energy demand include advanced building
systems, transportation equipment systems,
and manufacturing technologies. Research
priorities for lower-carbon, energy-supply
technologies include sustainable biomass
energy systems, advanced natural gas tur-
bines, fuel-cell technologies, more efficient
clean-coal technologies, cogeneration sys-
tems, improved efficiency of energy-distribu-
tion and -storage systems, renewable-energy
technologies,” hydrogen fuel systems, and
continued research into nuclear safety and
waste disposal options that could maintain
commercial nuclear power.

Research activities can be subdivided
into those relating to solar and renewables,
fossil fuels, nuclear and fusion, and energy
efficiency. Efficient technologies include
both those that reduce energy inputs
required to provide the desired services, and
also those that reduce resource inputs to pro-
vide a product. The United States has a
diverse portfolio of investments in technol-
ogy development. Some projects are taking
place in national laboratories, and others are
government-subsidized, direct grants to
researchers. Recent efforts have moved to
cost-shared efforts and partnerships with
industry and to cooperative agreements

between national laboratories and industry.
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Solar and Renewable-Energy
Technologies

Solar and renewable-energy technologies
currently supply about 7 percent of U.S
energy needs, a large portion of which comes
from hydropower. Increasing this fraction
will require additional technological devel-
opments, focusing particularly on the follow-

ing technologies.

Thin-Film Technologies

Using thin-film materials for generating
photovoltaic electricity offers a promising path
to very low-cost energy. This process applies
very thin layers of semiconductor materials—
as thin as 1 micron, about 300 times thinner
than conventional techniques—to low-cost
backing materials, such as glass or stainless
steel foil. Materials being evaluated include
cadmium telluride, copper indium selenide,
polycrystalline silicon, and gallium arsenide.
Manufacturers can also take advantage of exist-
ing processes, such as those used to coat glass.
While typical modules are made of cells wired
into circuits, thin-film technology can produce

a circuit as a single large piece.

Photovoltaic Technologies

Photovoltaics are already being used
effectively in a broad range of applications,
including off-grid electricity supply systems.
Current photovoltaic research projects are
focusing on producing new semiconductor
materials, improving crystal growing tech-
niques for creating lower-cost, higher-quality
cells; and enhancing the performance of
existing photovoltaic devices. Research is
being conducted in partnerships with private

firms and the DOE national laboratories.

Wind Systems
The U.S. government supports applied

research in wind characteristics and the aero-
dynamics, structural dynamics, and materials
of wind turbine systems. These systems will
reduce carbon emissions by displacing bulk
power, fossil-fueled systems.

Geothermal Technologies

The United States is also investing in
basic and applied research on the use of U.S.
geothermal resources to produce energy.
This research includes monitoring and mod-
eling geothermal production and its environ-
mental impacts. Efforts are focused on
improving exploration and drilling methods,
the productivity and longevity of reservoirs,
resistance to corrosion, and the design of

energy-conversion systems.

Fuel Cells

Fuel-cell research is aimed at producing
reliable and commercially competitive fuel
cells to meet transportation and electricity
generation demands. Research areas include
developing on-board reformers, hydrogen
storage devices, and power management
devices.

Biomass for Direct Power

The industrial and commercial sectors
are demonstrating both a need for fossil fuel
substitutes and a desirability to be more
independent of the fossil fuel power grid. In
cooperation with DOE, DoD, and the Ten-
nessee Valley Authority, EPA is integrating
and demonstrating biomass to electricity
systems for the nonutility sector. Initial sys-
tems will use waste biomass in gasification

and gas cleanup systems that feed a turbine
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to generate electrical power. Future systems
could use biomass plantations as well as
waste products and could be used in new or

retrofit applications.

Methane Use

Waste methane is a powerful greenhouse
gas. Using methane to produce power in fuel
cells could significantly reduce emissions and
produce a clean, useful product. Demonstra-
tions are being performed with commercial
fuel cells at a landfill site and a wastewater
digester. Methane emissions from animal
waste lagoons are also being considered for

recovery as a potential source of energy.

Fossil Fuels Energy
Technology Research

Fossil fuels and the technologies that use
them are in wide use, supplying approxi-
mately 85 percent of US. energy demand.
Although these technologies are relatively
mature, significant efficiency and environ-
mental improvements can be made in the
availability, recovery, and combustion of fos-
sil fuels. Relatively small increases in effi-
ciency can result in substantial reductions in
greenhouse gas emissions, because fossil fuels

are used very extensively.

Advanced Turbines

The United States is conducting research
to increase the efficiency, performance, and
reliability of gas turbines. Advances in mate-
rials sciences are enhancing the ability of tur-
bine blades to operate in high temperatures
or dirty environments. Computer and aero-
dynamic research activities are also improv-
ing blade shapes and machining techniques.

Clean, Efficient Transportation Fuels

A practical approach to meeting the
goal of using hydrogen in fuel cells is to
transition to hydrogen through a liquid fuel
that could be used in conventional internal
combustion engines. Methanol from bio-
mass is a strong candidate for this transi-
tional phase.

EPA, the University of California at
Riverside, South Coast Air Quality Manage-
ment District, and others are developing the
Hynol process, which produces methanol
from a wide variety of biomass sources.
Hynol-produced fuel could provide trans-
portation fuel into and through the 21st cen-
tury.

Advanced Vehicles

The Presidential initiative “Partnership
for a New Generation of Vehicles” is com-
bining the resources of the "big three” UL.S.
automakers and more than a dozen federal
organizations in a drive to develop a proto-
type hybrid electric vehicle (HEV) capable
of providing 80 miles per gallon by 2004.
DOE's HEV Propt?lsion Program has signed
independent contracts with General Motors,
Ford, and Chrysler to produce production-
feasible HEV propulsion systems by 1998,
first-generation prototypes by 2000, and
market-ready HEVs by 2003. The DOE pro-
gram is funding approximately 50 percent of
the development costs.

DOEs Office of Advanced Automotive
Technologies is focusing on developing elec-
tric and hybrid vehicle technologies,
advanced-heat engines, alternative fuels, and
advanced materials for application to all light-
duty vehicles, including passenger automo-
biles. The goal is to drive these technologies
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to a point of maturity where auto manufactur-
ers can incorporate them into the average

family car.

Clean Coal

Research to dramatically increase the
efficiency and environmental performance of
coal use is critical to addressing climate
change, both in the United States and inter-
nationally. Current research is focusing on
developing technologies for coal cleaning,
gasification, and fluidized bed combustion;
capture, disposal, and use of CO,; improved
combustors; and enhanced recovery of coal-
bed methane to reduce the risk of mine

explosions.

Nuciear and Fusion Energy
Technology Research

Nuclear power supplied about 7 percent
of U.S. energy needs in 1990. LLS. policy is
to maintain the safe operation of existing
nuclear plants in the United States and
abroad and to preserve the option to con-
struct the next generation of nuclear energy
plants. Toward these ends, the U.S govern-
ment is working with industry to ensure the
safe operation of nuclear plants and safe stor-

age of spent nuclear fuel.

Advanced Reactor and Nuclear Safety

The United States is working to develop
next-generation, light-water nuclear reactors,
with simplified designs and better engi-
neered, passive safety systems. Advanced
concepts include materials designed to pre-
vent failure in case of an accident, and appli-

cation of alternative solutions for use as the

heat-exchange medium.

Fusion Energy

Working with U.S. industry and interna-
tional partners, the LS. research programs
are creating materials and techniques to
develop fusion as a safe, environmentally
sound source of energy. Advanced research
and development in the fusion program is
providing high-technology spin-offs relating
to such areas as superconducting materials,
computer technologies, lasers, electronic
diagnostic equipment, and high-frequency

radio sources.

Energy Efficiency Research

The U.S. tradition of relatively low
energy costs has promotéd the world’s
strongest economy. This track record serves
as the basis for continued U.S. research
toward improved energy efficiency.

Building Shells

Improving the roofs, walls, windows, and
foundations of buildings is critical to changing
the buildings sector's energy consumption.

Windows and
addresses the development of advanced fen-

glazings research
estration technologies, such as spectrally
selective coatings appropriate to regional cli-
mate conditions and electrochromic glazings
(where window tint is controlled by an elec-
trical signal). Research on walls, roofs, and
foundations focuses on improving materials
currently being used and investigating the
use of other materials. Another focus of
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building shell research is developing CFC-

free insulation materials.

Building Equipment

Building equipment research focuses on
developing equipment and systems that offer
greatly improved performance over existing
systems. Research on heating, ventilation,
and air-conditioning equipment covers all
types of fuel sources—oil heat as well as elec-
tric and natural gas systems.

For example, research on advanced elec-
tric heat pumps, new natural gas heat pumps,
and CFC-free refrigerants could improve the
energy efficiency of building equipment;
research on advanced lighting technologies
could double the efficiency and lifetimes of
current fluorescent lamps; and the use of fuel
cells for building applications is an important

new research area being investigated.

Building Systems

Building systems research focuses on
integrating the building's equipment, appli-
ances, and shell to maximize its entire perfor-
mance. The U.S. research program is divided
into three separate activities: Residential
Building Systems, Commercial Building Sys-
tems, and Best Practices.

Current research activities include
developing, demonstrating, and bringing to
market energy-efficient and renewable-
energy technologies. The savings from these
technologies will be applied to construct
new and retrofit existing buildings. Research
efforts also include developing basic analyti-

cal and design tools and understanding

buildings to enhance their design and con-

struction.

High TEWI (Total Equivalent
Warming Index) Refrigerants

Introduced as an alternative to the
ozone-depleting substances being phased out
under the Montreal Protocol and Clean Air Act
Amendments of 1990, hydrofluorocarbons
(HFCs) are the fastest-growing greenhouse
gas emissions. EPA is researching some envi-
ronmentally benign alternative refrigerants,
with the aim of increasing and demonstrating

their energy efficiency and safety.

Industrial Efficiency

The U.S. government has formed partner-
ships with seven materials and process industries
that together use more than 80 percent of all
energy in manufacturing and generate more
than 80 percent of ULS. waste and pollutants.
The Industries of the Future program is working
with the forest and paper, steel, aluminum, metal
casting, glass, chemicals, and petroleum refining
industries to create “technology development
roadmaps” to support a long-term strategy.

The nation can substantially reduce
greenhouse gas emissions by improving the
efficiency of industrial combustion. Projects
are now under way to develop oxy-fuel firing,
advanced porous radiant (pebble) burners,
ferrous scrap preheaters, and catalytic com-
bustion. These technologies can reduce
greenhouse gas emissions by burning less
fuel, converting fuels to natural gas, and elim-
inating postcombustion controls (which may
produce greenhouse gases).
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The goal of the WU.S. government
research programs is to develop improved
measures of the sensitivity, vulnerability,
and adaptability of socioeconomic systems,
and project the societal implications of cli-
mate change and long-term natural vari-
ability (NSTC 1997). The vulnerability of
U.S. socioeconomic systems to climate
change depends in part on changes over
time in population, technologies, eco-
nomic development, and land-use patterns.
Trends in these underlying factors will
affect the degree to which climate change
will alter food production, the quantity and
quality of U.S. water resources, health,
infrastructure, financial services, and eco-
nomic activities dependent on natural
resources.

U.S. research activities are focusing on
these

underlying socioeconomic factors and

increasing understanding about

human activities, and improving and
extending methods and models to integrate
information across ecological, physical,
economic, and social science disciplines.
This research and integration will enhance
both projections of and human responses to
climate change impacts, predictions of
greenhouse gas emissions and sinks, and
evaluation of policy options for better man-
aging U.S. human and environmental sys-

tems.

Research Relating
to Socioeconomic
Causes and Effects

Climate Change Contributions
of and Consequences for
Human Societies

Estimating changes in the climate system
and their effects on human societies requires
understanding and projecting the key socio-
economic factors driving those climate
changes and assessing the effectiveness of
policy measures.

Toward this end, the United States is
developing methods and models for assessing
technological innovation and diffusion;
social values; the feasibility, costs, benefits,
and efficacy of alternative response strate-
gies; and the role of information in decision
making. The U.S. government is also carry-
ing out research on different economic sec-
tors and managed resources (e.g., water
resources, agriculture, forestry, fisheries,
energy, transportation, financial and insur-
ance services, and coastal infrastructure),
human health, and other nonmarket effects
of climate change.

Health-related research is focusing on
the incidence and spread of infectious dis-
eases, and the effect of heat stress on mortal-
ity. Research on climate variability examines
the vulnerability of society to the impacts of
short-term climate fluctuations, or changes in
the frequency and intensity of extreme cli-
mate events.
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Other studies are designed to improve
information and model the economic conse-
quences of climate change impacts on fresh-
water habitats, coastal zones and coastal
ecosystems, forests, rangelands, croplands,
and deserts. These studies include assess-
ments of alternative methods of management
and their effect on the ability of ecosystems
to adapt to rapid climate change.

integrated Assessments:
A Framework for Policymakers

change, and in setting priorities for climate
change research.

LS. research activities also include devel-
oping and disseminating information on pro-
jected impacts and analytical tools to help
regional and local planners and managers eval-
uate the effectiveness and viability of alterna-
tive approaches for mitigating or adapting to

the consequences of climate change.

Interagency Analysis of Policy
initiatives

The depth and breadth of information
coming from research in the natural, social,
and policy sciences necessitate developing
methods for integrating this information into
a form that is meaningful to the policy
process. Integrated assessments provide a
useful framework for pulling together the
best available information from all of the sci-
ences and explicitly modeling their linkages.

The United States is supporting a variety
of efforts to refine and extend integrated
assessment models, and to investigate the
various interactions and interdependencies of
the different components of climate change.
For example, the Stanford-based Energy
Modeling Forum brings together a variety of
integrated assessment modeling teams and
scientists, representatives of the policymak-
ing community, and experts on the key indi-
vidual components of climate change. The
Forum is facilitating the comparison of vari-
ous approaches to integrated assessment to
evaluate their usefulness in developing and
analyzing policies for responding to climate

The U.S. government has established an
interagency team to analyze issues associated
with global climate change policy initiatives.
This team is investigating the following key
areas:

% alternative options for revenue recy-
cling;

# methods for modeling growth and
adjustment in response to policies;

# the impacts of policies on specific
industries and the effects of technol-
ogy options and trade patterns on
these industries;

# implementation strategies and those
characteristics that would make the
results of policies deviate from mod-
eling results;

# identification of the economy's tech-
nological response to policies and
strategies for incorporating such a
response into modeling efforts; and

@ the effects of policies on other coun-
tries and incorporation of these

effects into climate change policies.
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Effective global change research brings
together scientists from around the world to
assess, evaluate, and build on each other's
work. U.S. scientists are closely collaborating
with the international scientific community
by participating in international research
programs and research activities coordinated
by multilateral organizations, particularly the
IPCC, which is the primary vehicle for inter-
national cooperation on assessment of cli-
mate change issues.

ULS. participation in other international
efforts to understand and assess the state of
knowledge about global change includes
building global change research capacity in
developing countries, sharing data and infor-
mation with the international scientific com-
munity, and collaborating on bilateral

research projects.

International
Research Programs

Three major international programs are
addressing scientific questions related to the
global environment: the World Climate
Research Program, the International
Ceosphere-Biosphere Programme, and the
Human Dimensions of Global Environmental
Change Program. These programs have iden-
tified many of the key scientific problems
that need to be addressed on a global scale;

international Research
and Capacity Building

have developed the scientific rationale and
plans for resolving these problems; and are
providing an international framework within
which research activities sponsored by the
U.S. Global Change Research Program can
both address national research objectives and
provide key contributions to coordinated
programs toward resolving global and

regional scientific questions.

The World Climate Research Program

Jointly sponsored by the World Meteo-
rological Organization (WMO), the Inter-
governmental Oceanographic Commission
(10C), and the International Council of Sci-
entific Unions (ICSU), this program seeks to
determine to what extent transient climate
variations are predictable and to lay the sci-
entific foundation for predicting the response
of Earth's climate to natural or human influ-
ences. In mid—1997, the United States will
co-sponsor a major conference with the
WMO, IOC, and ICSU, to review the pro-
gram's progress to date and to determine if
the program needs additional scientific direc-

tion.

The International Geosphere-
Biosphere Programme

This ICSU-sponsored program focuses
on acquiring basic scientific knowledge about
the interactive processes of the Earth's biol-
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ogy and chemistry and their relationship to
global change. It gives priority to key interac-
tions and significant changes on time scales of
decades to centuries that most affect the bio-
sphere, that are most susceptible to human
perturbations, and that will most likely lead to
a practical, predictive capability.

International Human
Dimensions Program

The ICSU has recently become a co-
sponsor of this program, which was initiated
under the aegis of the International Social
Science Council. The Federal Republic of
Germany has offered to host Secretariat, and
is currently setting up IHDP offices in Bonn.
The Scientific Committee for the IHDP is
reevaluating and updating its draft scientific
program, in consultation with [HDP national
committees, including the U.S. National
Committee under the National Academy of

Sciences.

International Group of Funding
Agencies for Global Change Research

IGFAs goal is to facilitate international
global change research in natural, social, and
economic sciences by bringing the perspec-
tive of national funding agencies to strategic
planning and implementation of such
research.

U.S. contributions to the IGFAs second
Resource Assessment Survey include summarizing
U.S. activities supporting global change
research and providing information on U.S.
research projects and their lead scientists.
The IGFA will share this information with
international global change research pro-
grams, to help them enhance communication

with their U.S. colleagues.

The United States is also leading an
IGFA Working Group that is examining the
relationship between national agencies that
fund global change research and those that
fund development aid. The aim is to deter-
mine whether these two groups of agencies
can work together more closely in areas
where global change research and develop-

ment interact.

Committee on
Earth-Observation Satellites

The United States is striving actively (1)
to optimize the benefits of spaceborne Earth
observations through cooperation in mission
planning in development of compatible data
products, formats, services, applications and
policies; (2) to serve as a focal point for inter-
national coordination of space-related Earth
observation activities; and (3) to encourage
complementarity and compatibility among
spaceborne Earth-observation systems.

In September 1996, CEOS and IGFA
joined with other international organizations
and experts in an In Situ Observations work-
shop sponsored by the Global Climate
Observing System. At its November 1996
CEOS

approved new directions for its activities on

plenary meeting in Canberra,
information systems and services, reviewed
needs for protecting Earth-observation satel-
lite frequencies, and asked its Working
Croup on Calibration/Validation to address
relevant recommendations from the In Situ

Observations workshop.

Muitilateral Program Activities

The United States is providing substan-
tial financial and technical support to envi-
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ronmental research conducted by the World
Meteorological Organization and the United
Nations Environment Program. It is also
working with the IPCC to assess climate
change mitigation and adaptation strategies.
This environmental research is essential to
the international global climate change nego-
tiations under the United Nations Frame-
work Convention on Climate Change, to
Earth observations, to global climate model-
ing, and to the full international exchange of

global climate data and information.

World Meteorological Organization

WMO coordinates, standardizes, and
improves world meteorological activities and
encourages the efficient exchange of meteo-
rological information among countries
throughout the world. As part of its activities,
WMO has been actively engaged in various
aspects of climate and climate change, with
such programs as the World Climate
Research Program and the World Climate
Impacts Program. The United States pro-
vides significant support to WMO and is
actively involved in ongoing observational
activities and in planning for the WMO
Global Climate Observing System. Along
with the United Nations Environment Pro-
gram, WMO has helped sponsor the scien-
tific assessments of both climate change and

ozone depletion.

United Nations Environment Program

One of UNEP's major climate change
activities is designing and implementing a
Global Environment Monitoring System,
with a Global Resources Information Data
Base component. This program links more

than twenty-five major global monitoring

networks, a number of which are established
and supported by U.S. agencies. Along with
WMO, UNEP has co-sponsored the scien-
tific assessments of climate change and ozone

depletion.

Intergovernmental Panel
on Climate Change

The IPCC's climate change assessments
draw upon thousands of scientists from more
than 150 countries. U.S. Global Change
Research Program projects and program-
supported scientists have provided extensive
scientific and technical input to these assess-
ments, serving as lead authors, co-authors,
contributors, and reviewers.

The IPCC's recently completed Second
Assessment Report concludes that human activi-
ties are likely to have affected climate over
the past century, that climate change is likely
to become more pronounced over the next
several decades, and that many natural eco-
logical systems and managed natural-
resource systems are vulnerable to climate
change. The IPCC is planning to complete
its Third Assessment Report by 2001.

The Subsidiary Body for Scientific and
Technological Advice of the FCCC has
recently asked the IPCC to prepare a number
of technical papers and special reports to
clarify issues under negotiation in the FCCC
or to further articulate and integrate the vul-
nerability assessments presented in the Second
Assessment Report. The United States will con-
tinue to be a strong participant in upcoming
IPCC activities, encouraging an intensified
focus on regional issues.

The United States continues to serve as
co-chair of the [PCC Working Group 1I, and
the U.S. Global Change Research Program
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provides the resources to support Working
Group II's Technical Support Unit. The
United States coordinates its [PCC-related

activities on an interagency basis.

FCCC Subsidiary Body on Scientific
and Technological Advice

Under the aegis of the SBSTA, Parties to
the Convention agreed upon guidelines for
preparing the developing countries’ national
communications to fulfill their obligations
under the Convention to the Conference of
the Parties. They also approved reporting
guidelines for Activities Implemented Jointly,
the pilot phase initiated by the First Confer-
ence of the Parties.

International Ozone Assessment
During 1994, the United States led the

preparation of the international Scientific
Assessment of Ozone Depletion, continuing a U.S.
series started in the 1970s and international-
ized in the 1980s. The most recent assess-
ment compiled information about emissions
of ozone-depleting substances, observed and
predicted changes in ozone concentrations,
the effects on the ozone layer of recent vol-
canic eruptions, the development and char-
acter of the Antarctic ozone hole, the
increases in UV radiation that result from
ozone depletion, the effects on the radiation
balance (and thereby on climate) of changes
in ozone concentrations, and the build-up
and expected effects of substitute com-
pounds.

The ozone assessments have provided
crucial scientific information to negotiators
of the Montreal Protocol on Substances That Deplete
the Ozone Layer and its subsequent amend-
ments and adjustments. As a follow-up to the

overall assessment, a special assessment on
the effects of subsonic and supersonic aircraft
is currently being conducted by NASA and is
expected to be completed by the end of
1997.

Regional Research and Related
Capacity Building

The U.S. Global Change Research Pro-
gram is making its research and related capa-
bilities available to other regions and nations
of the world to enable them to improve both
their understanding of, and their capabilities
to mitigate and adapt to, climate change.
LS. regional cooperation includes work in
Southeast Asia, Sub-Saharan Africa, and the
Americas. The Research Program is also
helping developing countries and countries
with economies in transition to build their
to conduct change

capabilities global

research.

Inter-American Institute for Giobal
Change Research

Following the entry into force of the
Agreement to Establish the Inter-American
Institute for Global Change Research (IAl) in
1994, the IAl Conference of the Parties
selected a Scientific Advisory Committee, an
Executive Council, an [Al Director, and a site
for the Al Directorate. The Director offi-
cially assumed his position, and the Direc-
torate was opened at the National Space
Research Institute of Brazil in March 1996.

The IAl has issued two calls for scientific
proposals, and grants are currently being
awarded. The results of these awarded pro-
posals will serve as the first examples of [Al-

fostered regional cooperation, which is

192 & US. Climate Action Report



expected to promote optimal use of available
resources for global change research and to
augment the scientific capacity of the
region. Scientific data and information pro-
vided by IAI researchers will be managed as
a common resource for the region and
should provide baseline information for

regional planning.

European Network

European researchers are responding to
ENRICH's recently issued call for proposals
with descriptions of EU activities that sup-
port future global change research in such
areas as networking and infrastructure devel-

opment.

Asia-Pacific Network
The January 1997 APN Workshop on

Human Dimensions Issues in New Delhi
identified potential topics for future research
related to food security, freshwater supply
and declining water quality, uncertainties
regarding health status changes flowing from
global change, and improvements in the flow
of information to policymakers. These rec-
ommendations were addressed by the APN's
Scientific Committee and during the March
1997 APN Inter-Governmental Meeting.

International Research Institute for
Climate Prediction

The IRI will provide an integrating point
for modeling, observations, process studies,
and social science research conducted by
many nations. Research will focus on predict-
ing climate fluctuations and enhancing capa-
bilities for adapting to existing fluctuations in
climate, such as those associated with El

Nifio events. This work should provide

insight into how society might adapt to
longer-term climate change.

During the November 1995 “Interna-
tional Forum on Forecasting El Nifo:
Launching an International Research Insti-
tute,” held in Washington, D .C., the United
States offered to provide a site for the IRI's
core facility. Columbia University's Lamont-
Doherty Earth Observatory, in partnership
with the Scripps Institution of Ocean-
ography, will house the core facility and will
make its capabilities available to the interna-
tional community.

The U.S. Global Change Research Pro-
gram has been cooperating with a number of
countries and organizations interested in
advancing the IRl. Pilot applications are
being developed in collaboration with exist-
ing regional networks, such as the IAl In
November 1996, two workshops were con-
vened as the initial steps in designing and
implementing such pilot activities in South-
ern Africa and the Middle Americas.

Global Change System for Analysis,
Research, and Training

U.S. leadership in and funding support
for the START program reflect the continu-
ing U.S. commitment to build capacities for
global change research in the developing
world. A joint initiative of the International
Geosphere-Biosphere Programme (IGBP),
the International Human Dimensions Pro-
gram, and the World Climate Research Pro-
gram, START is comprised of a series of
regional research networks that promote
focused research and training on regional
issues of global relevance, integrate and syn-
thesize results, and provide input to national

and regional decision makers.
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In 1996, START distributed thirty fellow-
ship, visiting scientist, and lectureship awards.
The program assisted affiliated institutions in
Africa and Asia in developing global change
data and information systems. In concert with
the IPCC, WCRP's CLIVAR project, the IGBP
Global Change and Terrestrial Ecosystems
project, and the IRI, START is building capac-
ity for integrated assessment modeling of
agriculture and food security in the Asian
monsoon region and in Sub-Saharan Africa.
Also, in collaboration with the IGBP. START
has initiated research on changes in land use

and land cover in Africa and Asia.

U.S. Country Studies Program

This program is making U.S. Global
Change Research Program studies and capa-
bilities available to other nations to help
improve their understanding of climate
change, strengthen their participation in the
IPCC process, and assist in the development
of their national communications, as called
for under the FCCC.

The Country Studies Program has
worked with fifty-six developing countries
and countries with economies in transition
around the world to estimate their green-
house gas emissions, assess their vulnerability
to climate change, evaluate their adaptation
and mitigation options, and develop their cli-
mate change action plans. The program has
prepared more than twenty peer-reviewed
publications documenting preliminary results
of this work and will be releasing several
major synthesis reports and data bases in the
near future. The Country Studies Program
has also provided training and analytical sup-
port to more than a thousand analysts from
other countries.

Sharing Observational
Capabilities and Research Data

A high priority of the U.S. Global
Change Research Program is to share its
climate-observing capabilities with the inter-
national scientific community and to provide
easy access to global change research results

and educational resources.

Integrated Global Observing Strategy

At its Plenary Meeting in November
1996, CEOS endorsed the concept of IGOS
and established a team to develop a strategy
for implementing the [GOS space compo-
nent. The team met in February 1997 in
Irvine, California, to define, characterize, and
develop this component. It created the
Analysis Group to examine the extent to
which existing and planned missions meet
defined user requirements. These activities
are being coordinated actively with IGFA,
with user groups, and with in situ service
providers.

Global Change Research and
Information Office

The U.S. supports GCRIO to provide
scientists around the world access to data and
information on global change research, adap-
tation/mitigation strategies and technologies,
and global change-related educational
resources. GCRIO acts as a clearinghouse for
key documents and reports generated or
sponsored by the U.S. government, provides
high-level user services for and access to the
interagency Global Change Data and Infor-
mation System, and offers outreach services
to both domestic and international target

audiences (including governments, institu-
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tions, researchers, educators, students, and

the general public).

Bilateral Cooperative Research

The U.S. Global Change Research Pro-
gram is collaborating with France, Canada,
and Japan—to name just a few countries—

through a series of bilateral research projects.

Cooperation With France

Data from the TOPEX/Poseidon satellite
mission, a U.S—~French collaborative pro-
gram, challenged a fundamental oceano-
graphic theory about the speed of large-scale
ocean waves. This finding could enhance
weather forecasting and capabilities for pre-
dicting the effects of El Nifio events on
weather patterns years in advance. The
National Aeronautics and Space Administra-
tion and the French National Center for the
Exploration of Space signed an agreement in
December 1996 for a follow-on mission,
Jason-1, to be launched in 1999.

Cooperation With Canada
Results from the BOREAS field/air-

borne/satellite campaign in 1996 involving
the National Aeronautics and Space Admin-
istration, the National Oceanic and Atmos-
pheric Administration, the National Science
Foundation, the Environmental Protection
Agency, and Canadian partners showed the
air above northern forests to be drier than
adjustments to

expected, resulting in

weather-forecasting models.

Cooperation With Japan

The United States and Japan are cooper-
ating in many areas of global change

research. The fourth in a series of bilateral
Workshops on Global Change Research
addressed “Land Use/Land Cover Change
and Global Environmental Conservation” in
February 1996 in Tsukuba, Japan. The fifth
took place in March 1997 in Honolulu,
Hawaii, and focused on “Improved Uses of
Global Change Information.”

The National
Agency of Japan launched its Advanced Earth
Observing Satellite (ADEOS) mission in
August 1996. In addition to a French and sev-

Space Development

eral Japanese instruments, ADEOS carries
two NASA sensors that feed back valuable
information to the international scientific
community. The NASA Scatterometer pro-
vides data on ocean winds and ocean—atmos-
phere links, and NASAs Total Ozone
Mapping Spectrometer monitors global
ozone and records observations of atmos-
pheric sulfur dioxide.

Through a memorandum of understand-
ing signed in October 1995, NASA is coop-
erating with the National Space
Development Agency of Japan on the Tropi-
cal Rainfall Measuring Mission. Scheduled
for launch in 1997, this unique mission will
measure tropical precipitation globally for
the first time.

The United States is also working closely
with Japan in planning and developing the
new Japanese Global Change Prediction Ini-
tiative. This initiative could bring substantial
new resources for global change research,
observations, and modeling to Japan's
national program and to international efforts
in these areas.

In 1995, the United States and Japan
announced a plan for a Global Observations

and Information Network, which will enable
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users in both countries to access each other’s
data by computer. NOAA is leading this
effort, which is intended to improve connec-
tivity and interoperability among networks
for satellite and in situ observations within and
between Japan and the United States.

A U.S.—Japan Joint Technical Work-
shop was held in June 1996 in Tokyo, and

another is planned for June 1997 in Boulder,
Colorado. The focus is expected to be on
implementing advanced networking tech-
nologies and demonstration pilot projects.
The Global Observations and Information
Network is also expected to provide a
model for a global information infrastruc-

ture.
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bal climate change is increasingly an essential part of the con-

text in which social, economic, and technological development

kes place. Yet most U.S. citizens are unaware of this phe-

jori'and its impacts. Societal decision making needs to be based on an
informed understanding of the factors driving global climate change, how
these changes may manifest themselves, and how society can most effec-

tively adapt to or limit future changes.

A variety of U.S. government agencies and their cross-cutting research pro-
grams are responsible for education, training, and outreach activities that
inform the public and decision makers about global warming and its causes,
the potential impacts on them as individuals and on society as a whole, the
public role in identifying and developing solutions from an array of existing

alternatives, and how to use new information in specific circumstances.

Society has a significant stake in the education and development of talented
researchers who can question, analyze, and report results of investigations
that enhance understanding of the natural and human dimensions of global
climate change. For scientists to achieve their full potential, their interests

and skills must be developed early in life. Long-term action planning and

statewide strategies can foster innovative approaches to affect education at




every level, integrating global change issues
into statewide core curricula, professional
and association meetings at regional and
national levels, and programs conducted in
museums, science centers, and community
groups.

Several pieces of U.S. legislation have
noted the need for increased formal and

informal environmental education. Some of
these laws are specific to global climate
change education, while others are more
general in scope. Some examples include the
Clobal Change Research Act of 1990, the
National Climate Program Act, the Clean Air
Act Amendments and 1990, and the Environ-
mental Education Act of 1990.
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It is often difficult to categorize programs
as solely focused on education, training, or
outreach, because most of them have some
elements of each component. Following are
two programs that blur the lines among the
three elements, as well as a piece of legislation

that likewise combines the issues.

Mission to Planet Earth

This National Aeronautics and Space
Administration (NASA) program is intended
to substantially improve understanding of the
natural processes that govern the global envi-
ronment and to assess the effects of human
activities on these processes. It is expected to
yield improved weather forecasts, tools for
managing agriculture and forests, informa-
tion for fishers and coastal planners, and, ulti-
mately, an ability to predict how climate will
change. While the program’s ostensible goal
is scientific understanding, its ultimate prod-
uct is education in its broadest form.

One of the goals NASA created for Mis-
sion to Planet Earth is to foster the develop-
ment of an informed and environmentally
aware public. NASA will measure the pro-
gram’s success in terms of its contributions to
the advancement of formal education and
professional development, which provide
structured opportunities for communicating

the program’s content to a large community.

sroad-Based
Programs

NASA expects the program’s educational
resources to achieve the following objec-
tives:

# Train the next generation of scien-
tists to use an interdisciplinary,
Earth-system science approach.

% Continue to educate and train educa-
tors as research evolves and capabili-
ties change.

Raise awareness of policymakers and

]

citizens to enable prudent policy
determinations regarding the global
environment.

Improve science and math literacy.

=

Enhance cooperation between edu-

cators and scientists, and secure

greater support by scientists for
broad education efforts.

z Explore mechanisms to leverage the
development of materials and prod-
ucts, where reasonable, to increase
resource availability, expand the
knowledge base, and encourage the
development of an external capabil-
ity, expert in translating scientific
research into usable forms for a
broad national audience.

To meet these objectives, Mission to
Planet Earth has formulated education pro-
grams in several areas that focus on teacher
preparation, curriculum support, systemic

change, and student support.
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Project Earthlink

Project Earthlink is an effort led chiefly
by the National Oceanic and Atmospheric
Administration (NOAA), the U.S. Depart-
ment of Agriculture (UUSDA), NASA, and the
U.S. Global Change Research Program. The
efforts of the thirteen federal agencies
involved have been complemented by the
Academy for Educational Development, non-
profit organizations, White House inter-
agency committees and organizations,
nongovernmental organizations, and private
industry. Following are some examples of

Earthlink
improved the publics knowledge about

Project activities that have

global change issues.

Training

In May 1994, Project Earthlink coordi-
nated a video conference broadcast for teach-
ers featuring scientists discussing global
climate change issues. Underwritten by the
Department of Education, the broadcast was
received by eighty schools and various ozone
depletion-oriented downlink sites across the
country. More than sixteen hundred teachers
were involved in the briefing and continue to

network on these issues.

Education

In 1995, Project Earthlink provided
scholarships for a new category of projects
on global change in the International Science
and Engineering Fair. This initiative reached
over fifteen million students in grades 9-12
in every school district in the United States
and in countries worldwide, heightening stu-
dent interest in global change issues as a

potential research field. This successful cat-
egory was continued in 1996.

Outreach

In April 1995, Project Earthlink coordi-
nated the American Indian Earth Day pro-
gram "A Gathering for the Earth.” Indigenous
people across the United States shared their
diverse knowledge and beliefs regarding
environmental stewardship. The live broad-
cast celebration reached a wide-ranging audi-
ence of students, educational TV networks,
communities, libraries, museums, and federal
government agencies. The program was
organized around what the Native Elders
referred to as the Four Directions—Air,
Water, Land and Living Beings—with seg-
ments of roundtable discussions with Elders -
and examples of environmentally sustainable
practices. This effort exemplifies the U.S.
commitment to the 1992 Rio Earth Summit
Agenda 21's component for involving indige-

nous people in global change discussions.

The Global Change
Research Act of 1990

The Global Change Research Act of
1990 established the U.S. Global Change
Research Program. This interagency collabo-
ration among fifteen federal agencies has a
multi-pronged approach to educating a
diverse set of information users.

For example, the USDA Global Change
Program Office publishes a monthly newslet-
ter on current activities in the global change
arena. Besides distributing print versions to a
broad audience, USDA provides on-line

access to the newsletter through the Internet.
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To train the next generation of scien-
tists, the U.S. Global Change Research Pro-
gram supports undergraduate, graduate, and
postdoctoral participation in ongoing sci-

entific research activities. To meet the

needs of formal educators, the program
provides resources for statewide action
planning, teacher enhancement, curriculum
support, and select student support pro-

grams.

Education, Training, and Outreach & 205



Global climate change education and
training aims to promote understanding of
the Earth system and how it is changing to
ensure that societal decision making regard-
ing climate issues is based on a thorough
body of knowledge. Globa!l change is inte-
grated into formal education and training in
many ways: teaching global issues with a
focus on critical national and world prob-
lems, cutting-edge scientific research and
methods with an interdisciplinary scope
based on the newest technologies, and incor-
poration into courses for business and indus-
try.

Global climate change education holds
great potential for engaging significantly
increased numbers of students in the study of
science, mathematics, and geography. In
global change education, the emphasis of the
individual U.S. government agencies has his-
torically been aimed broadly at the university
undergraduate and graduate levels. Current
programs, while continuing the focus on
higher-level education, are working more
comprehensively to make available educa-
tional resources at levels from kindergarten
onward, not only to inspire students to
undertake scientific careers but also to stimu-
late noncareer scientific literacy.

One way to encourage and empower stu-
dents to participate in problem solving and to
become comfortable with science is to

Education
and Training

engage them in authentic scientific investiga-
tion. Active participation in the ongoing
investigation of Earth and the environment in
a global context is applicable at differing lev-
els of sophistication for children in elemen-
tary schoo! through postdoctoral graduate
research programs.

Efforts have also been undertaken to
train the educators—especially those teach-
ing classes from kindergarten through high
school—to enable them to articulate global
change-related issues and to train them in
incorporating these issues into their lesson
plans. Educators in both formal and informal
programs identify training as critical to
increasing the probability that high-quality
educational materials will actually be used
and global climate change concepts will be
integrated into multiple disciplines at all lev-
els of education.

Graduate and postdoctoral fellowships
continue to be the major recipients of educa-
tional funding from federal agencies, con-
tributing to the global change research and
knowledge base and creating a cadre of sci-
entists who cooperate with educators to
communicate scientific information to
diverse audiences. The preponderance of the
U.S. climate change education focus is in this
area, including a diverse array of research
projects, some ‘of which are discussed in

chapter 6 of this report.
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Following is a sampling of some of the
current U.S. education and training-oriented

programming efforts.

GLOBE

Administered by NOAA, NASA, the
National Science Foundation (NSF), and the
U.S. Environmental Protection Agency
(EPA), Global Learning and Observations to
Benefit the Environment (GLOBE) brings
together students, educators, and scientists
throughout the world to monitor the global
environment. The program is designed to
increase environmental awareness of individ-
uals throughout the world, contribute to our
scientific understanding of the earth, and
improve student achievement in science and
mathematics.

GLOBE's worldwide network is com-
prised of students in kindergarten through
twelfth grade, representing over 3,000
schools in forty-eight countries. These stu-
dents make scientific observations at or near
their schools in the areas of atmosphere,
hydrology, land cover/biclogy, and soils,
and report their findings to the network.

The environmental science community is
involved in the design and implementation of
CLOBE to ensure that GLOBE students'
environmental measurements make a signifi-
cant contribution to the global environmen-
tal data base. International scientists
participate in selecting GLOBE scientific
measurements, developing measurement pro-
cedures, and ensuring overall quality control
of data. The data acquired and the resulting
global environmental images are shared

among participants.

Junior Solar Sprint

This Department of Energy (DOE)-
sponsored educational program teaches
sixth-, seventh-, and eight-grade students
theoretical and hands-on engineering skills.
[t encourages students to use math and sci-
ence principles and their imaginations in a
fun learning experience that stimulates
enthusiasm for science.

The program culminates in the construc-
tion of a solar-powered vehicle model
designed to complete a 20-meter (22-yard),
wire-guided sprint race. Working in teams,
the students are provided with Kkits that
include a motor and a photovoltaic panel.
The chassis, wheels, and transmission are
made from materials of the students’ choos-
ing.

Begun in 1990 as a pilot program, by
1996 Junior Solar Sprint had expanded to
eighty-three host sites in twenty-six states,
involving 100,000 students and 15,000
teachers

Global Change Teacher Packet

The Department of the Interior's U.S.
Geological Survey has produced 20,000
copies of the Global Change Teacher
Packet, with a poster and set of classroom
activities. These multimedia materials
include modules on the greenhouse effect,
geologic time and environmental changes,
and the carbon cycle. The teaching packet
was subsequently reformatted for Internet
distribution. A new multimedia CD-ROM,
“GeoMedia2," was also created, incorporat-

ing global change topics. -
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SEED at ORISE

The Science/Engineering Education
Division (SEED) at the Oak Ridge Institute
for Science and Education (ORISE) develops
and administers collaborative research
appointments, graduate and postgraduate fel-
lowships, scholarships, and other programs
that capitalize on the resources of federal
facilities across the nation and the national
academic community. The aim is to enhance
the quality of scientific and technical educa-
tion and literacy, thereby increasing the num-
ber of graduates in science and engineering
fields, particularly those related to energy

and the environment.

The Global Change
Education Resource Guide

Produced by NOAA, the Global Change
Education Resource Guide is a multimedia set
of materials with videotape, CD-ROM, full-
color overhead transparencies/slides with
scripts, [UCC/World Meteorological Orga-
nization fact sheets, articles for general audi-
ences, classroom activities, and a resource
bibliography. Topics include natural variabil-
ity, the greenhouse effect, sea level rise,
ozone depletion, ecosystem response, and
decision making under scientific uncertainty.

An example of an interagency collabora-
tion, EPA, DOE, NASA, USDA, the Depart-
ment of Defense (DoD), and the Department
of State (DOS) printed 26,500 copies of the
Resource Guide and distributed them directly
to formal and informal educators nationwide.
These copies were duplicated for further dis-
tribution at education workshops on global
change held throughout the country.

Globa!l Change
Education Program

The DOE Global Change Education
Program has three coordinated components
aimed at providing both research and educa-
tional support to postdoctoral scientists, to
graduate students, and to faculty and under-
graduates at minority colleges and universi-
ties. One-third of postdoctoral fellows serve
their appointments at NASA, NOAA, NSF,
and USDA laboratories.

Once every two years, the program spon-
sors a workshop to provide a forum for cur-
rent fellows to begin the interdisciplinary
networking that is necessary for integrating
and assessing their results and addressing
global change policy issues. Graduate fellows
must spend at least six weeks at DOE or other
Committee on the Environment and Natural
Resources laboratories to acquaint themselves
with ongoing multidisciplinary research pro-
grams in global change. Annual reporting of
research occurs at national meetings orga-
nized for recipients. Summaries of research

results are published in a compendium.

The Sea Grant Program

NOAA developed and supported com-
plementary teacher training programs for in-
service education in the form of a four-year
national train-the-trainers effort for informal
educators through the Sea Grant College
Program. Over 15,000 educators have bene-
fited from this program and its ancillary
activities, such as workshops for teachers and
students, newsletters, presentations at profes-
sional meetings; articles in professional jour-

nals, and community outreach.
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DoD promoted education of minority
teachers and teachers of minority students
through Operation Pathfinder. The pro-
gram'’s focus is the potential impacts of global
climate change on marine ecosystems. The
program is conducted jointly throughout the
NOAA Sea Grant Education Program in the
coastal and Great Lakes regions of the
United States.

NSF supports teacher training in global
change through grants for national and
regional programs. For example, a four-year
Gulf-South Atlantic global change teacher
education project was conducted through
the Mississippi—Alabama Sea Grant consor-

tium.

Project NOVA

Pre-service education has been identified
as an approach to train emerging teachers
earning degrees in education from colleges
and universities. NASAs Project NOVA is an
example of providing support to university
teams (from Education and Science Depart-
ments) to develop courses and/or course
modules for students seeking teacher certifi-
cation. Currently, a NASA proposal solicita-
tion for Pre-Service Teacher Enhancement
seeks to conduct workshops for students of
education that will provide exposure to Earth
system science and training/access to avail-

able curriculum support materials.
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Public

Outreach is a crucial component of
global change education, and is the area that
can reach the largest number of individuals.
The U.S. government is directly involved in
a variety of public outreach efforts, and is
indirectly involved through state and local
outreach programs.

Outreach activities include programs in
museums, science centers, nature centers,
youth programs, adult continuing education,
and displays in shopping malls and other pub-
lic places. Programming in this area ranges
from lectures to multimedia presentations.

Muitimedia communication resources pro-
vide a valuable mechanism for communicating
the complex, interdisciplinary nature of global
change research. Federal agencies have histori-
cally contributed resources and materials on
global change and will continue to do so.

State and local governments are targeted
for global change outreach because they have
regulatory authority over many direct and
indirect sources of greenhouse gas emissions.
For example, local governments define land
use, zoning, transportation, and procurement
policy; operate landfills; monitor air quality;
pass and enforce building codes; and regulate
parking. Outreach programs can assist state
and local governments in analyzing their
options and determining the environmental
and economic impacts of mitigation policies
on their region.

Qutreach

EPA and DOE have taken leading roles in
coordinating public—private partnerships
through a wide variety of programs gener-
ated by the U.S. Climate Change Action Plan,
which was signed by President Clinton in
1993. In addition, the United States has
established a White House Climate Change
Task Force to coordinate and expand activi-
ties among agencies aimed at informing the
public and interested parties about climate
change, especially the Administration’s pol-
icy and international negotiating positions.

Finally, Internet sites are rapidly being
identified as a cost-effective way for ULS.
government agencies and others to conduct
outreach efforts and to facilitate the dissemi-
nation of information on global climate
change and other subjects to the widest pos-
sible range of interested parties both in the
United States and worldwide. Many U.S.
government agencies already have Internet
sites on the World Wide Web, and it is
becoming more common for global change
segments to be featured on agency-spon-
sored or -supported sites. A vast array of
information and scientific data is available
from U.S. government agencies, programs
supported by U.S. government funding, non-
governmental organizations, and an enor-
mous number of other interested parties.
Some of these programs are described in this
section.
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National Park Service’s
Olympic Exhibit

The Department of the Interior's
National Park Service developed an exhibit
about global sustainability issues to educate
visitors to the 1996 Olympic Games in
Atlanta, Georgia. An accompanying six-
minute video illustrated case studies using
renewable technologies, sustainable design,

and collaborative approaches.

Reporting on Climate Change:
Understanding the Science

Produced and published by the nonprofit
National Safety Council's Environmental
Health Center (EHC), and supported by
NOAA, Reporting on Climate Change: Understand-
ing the Science is one of a series of reporter's
guides designed to enhance public under-
standing of the significant environmental
health risks and challenges facing modern
society (NSC 1994).

This reporters guide deals exclusively
with elements related to global change and
contains both subject-specific chapters that
explain particular issues in detail, as well as
more general chapters focused on strategies
for successful science reporting, interaction
with the scientific community, and under-
standing scientific reporting methods and
nuances. It contains a glossary and list of
sources of additional information (environ-
mental, industry, governmental, interna-
tional, etc.).

Since the guide’s publication in 1994,
more than 10,000 copies have been distrib-
uted to journalists. In March 1995, 1,000
copies of the guide were distributed to the

working press at the Berlin Conference of
the Parties to the Climate Convention to
facilitate the media's comprehension of the
scientific and technical issues being dis-

cussed.

DOD Initiatives

President Clinton signed an Executive
Order in February 1995, directing the declas-
sification of imagery obtained by the first
generation of photo-reconnaissance satel-
lites. More than 800,000 satellite images col-
lected between 1960 and 1972 are designated
for declassification under this order. The
public will be able to access these records
through the National Archives facility at
College Park, Maryland.

DOE Regional Roundtables

After the signing of the Climate Change
Action Plan in the fall of 1993, in the spring of
1994 DOE held roundtable meetings with
various segments of the energy industry to
discuss implementation of DOE's planned
energy partnership programs. Workshop par-
ticipants were asked to advise DOE's Office
of Energy Efficiency and Renewable Energy
about how to improve the quality of the indi-
vidual program implementation plans, as well
as the overall package of initiatives. Atten-
dees represented a diverse group of interests,
including manufacturers, builders, utility
executives, and engineers, and offered a vari-
ety of perspectives on the programs. These
meetings were instrumental in shaping the
final energy partnership programs, and many
of the participants' suggestions were incorpo-

rated into the revisions.
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IREC’s PARK POWER

With the support of DOE, EPA, and oth-
ers, the Interstate Renewable Energy Council
(IREC) created a program entitled PARK
POWER: Using Solar Energy for Public
Spaces. Initially, IREC distributed an EPA-
funded procurement guidebook entitled Pro-
curement Guide for Renewable Energy Systems: A
Guidebook for State and Local Government Agencies,
and held one-time workshops with state and
municipal parks departments. This procure-
ment guidebook is the foundation of IREC's
“workshop in a box" series, which represents
an effort to develop techniques and strategies
to make state-based renewable-energy pro-
curement activities more effective (IREC
1993).

The first efforts were targeted at state
and municipal parks departments and were
based on the successes with renewable-
energy systems in U.S. national parks. Recent
efforts have been tailored to meet the needs
of individual parks department staffs in order
to reach IREC's goal of routine purchases of
renewable-energy systems by procurement
officials.

EPA’s State and Local
Climate Change Program

This EPA program provides outreach
assistance, including training workshops and
reference manuals, preparing greenhouse gas
emission reports, developing comprehensive
greenhouse gas reduction plans, testing inno-
vative policies, disseminating results, provid-
ing education and outreach materials, and
examining regional impacts of mitigation
policies. The program is a catalyst that

enables decision makers to understand and act

on the risks associated with global warming.

Among the strategies identified in the
state mitigation plans are: emissions cap and
trade, energy-efficient mortgages, revised
building codes, incentives for purchasing
fuel-efficient vehicles, afforestation, and part-
nership programs.

At the local level, the program is working
in partnership with the International Council
for Local Environmental Initiatives (ICLEI)
to assist cities and counties through two
ICLEI programs.

% Green Fleets focuses on transporta-
tion energy use and the development
of integrated measures to reduce
local demand for travel.

z Cities for Climate Protection Cam-
paign engages municipalities in cli-
mate change abatement policy. The
campaign strengthens local commit-
ments to reduce greenhouse gas
emissions, develops and dissemi-
nates tools to increase local capacity,
and encourages energy-efficient

practices.

Ocean Planet

On Earth Day, April 22, 1995, the Ocean
Planet exhibit opened at the National
Museum of Natural History, in Washington,
D.C. Organized by the museum and the
Smithsonian Institution’s Environmental
Awareness Program, the exhibit promotes the
celebration, understanding, and conservation
of the world's oceans, and includes a compo-
nent on the impacts of climate change. Dur-
ing the year it -appeared at the Museum of

Natural History, Ocean Planet attracted
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nearly two million visitors. After April 1996 it
was converted into a traveling exhibit, and
will continue traveling nationwide until
1998.

A World Wide Web site was set up in
May 1995, for individuals who cannot see the
exhibition or who wish to have additional
information. Visitors to the Internet site can
“walk through” the exhibit, as well as view
programs and materials for educators, and
learn about exhibit-related events and other
activities. It is anticipated that millions of
people around the world will view the exhi-
bition itself, the web site, articles, advertising
inserts, and electronic media coverage during

Ocean Planet’s tour.

ENERGY STARS

The outreach components of ENERGY
STAR® programs raise the level of public con-
sciousness regarding climate change in con-
crete, easily understandable, and relevant
everyday terms. Following are some high-
lights of ENERGY STAR® programs. Chapter 4
of this communication presents other aspects
of ENERGY STAR® programs in greater detail.
%z ENERGY STAR Billing Program—EPA

works with interested utilities to

enhance their billing formats with

feedback

designed to motivate homeowners to

customer information
decrease their energy use and to pur-
sue cost-effective, energy-efficient
upgrades.

# ENERGY STAR Buildings—ENERCY STAR®
commercial and industrial buildings
account for over 15 percent of all
U.S. energy consumption. Through
this voluntary partnership program,

S

EPA works with individual building
owners, developers, and others to
encourage more comprehensive
building upgrades. The program
leads building owners through a five-
stage strategy to capitalize on system
interactions that maximize energy
savings at minimum cost and prevent
pollution.

ENERGY STAR Homes and Financing Pro-
grams—EPA is creating partnerships
with home builders to significantly
reduce the high cost of residential
energy use. EPA provides guidance
on how to build more energy-
efficient homes and maintain the
designs preferred in the housing mar-
ket. Qualified builders are encour-
aged to use the ENERGY STAR® logo
and to offer home buyers access to
the ENERGY STAR® financing pro-
grams available for buyers of these
homes to help minimize initial home
investment costs.

ENERGY STAR  Office  Equipment—
Through this program, EPA is work-
ing with manufacturers to develop
office products that use less energy, is
educating consumers on the benefits
of energy-efficient office equipment,
and is encouraging organizations to
purchase only energy-efficient office
equipment and to reduce paper use.
ENERGY STAR Product Labels—EPA and
DOE are using the ENERGY STAR®
label to identify products and ser-
vices that save energy, save money,
and help the environment. The goal
of the ENERGY STAR labeling program

is to provide consumers with clear
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information they need about energy-
efficient products to make enlight-

ened purchasing decisions.

s ENERGY STAR Transformers—Tradition-

ally transformers have been a source
of significant energy losses. EPA is
working with utilities to increase the

efficiency and cost-effectiveness
with which power is converted from
the high voltage used in transmitting
electricity to the lower voltage used
in homes and businesses, and thus to
encourage purchases of high-

efficiency transformers.

tunities for mdnvuduals states, Iocahtles and busmesses to reduce
easy ways to obtain more mformatlon -

includes a listing of clean-energy web sntes,
on science projects regarding energy-efficie

etc.) to the site. Each day, images from the GLOBE student
‘students and visitors to visualize the student environmen-

ata sets are posted on the site, allow
tal observatlons '

“http: IIwwwI|| org—This web snte is designed to be-an on-line resource for news and lnformatlon
about worldwide Joint implementation activities. It includes official information from the United
States Initiative on Joint Implementatlon other government- programs that support: these. actlvltles._
and information on private-sector projects to reduce or sequester greenhouse gas emissions. '
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Established in 1993, the President’s
Council on Development

(PCSD) is comprised of thirty-five leaders
from industry, government, and nongovern-

Sustainable

mental organizations. The Council's 1996
report Sustainable America: A New Consensus for
Prosperity, Opportunity and a Healthy Environment
for the Future articulated ten goals related to
health and environment, economic prosper-
ity, equity, conservation of nature, steward-
ship, sustainable communities, civic
engagement, population, international
responsibility, and education (EOP/CSD
1996b).

Education is a primary vehicle to help
individuals and decision makers make
informed choices that advance global change
and sustainability. Recommendations for
implementing the Council's education policy
are presented in Education for Sustainability: An
Agenda for Action, a two-year collaborative
effort among hundreds of leaders across the
nation representing government, business,
nongovernmental organizations, and educa-
tional communities (EOP/CSD 1996a). The
Agenda is designed to serve as a model for pro-
jects, programs, and opportunities that will
encourage education for sustainability as a
critical part of a lifelong learning process.

PCSD established an Education Work-
ing Group (EWG) to support partnerships

among the education and extension net-

Future Directions—
The President’s Council on
Sustainable Development

works, government, and the private sector.
The EWG will provide national and interna-
tional leadership that supports collaborative
partnerships between the public and private
sectors, interagency cooperation, federal
policies, development of an Executive Order
on education for sustainability, coordination
and implementation of education for sustain-
ability programs, and a mechanism for pro-
viding input to the Interagency Working
Croup on Sustainable Development Indica-
tors.

The PCSD's Office of Education for Sus-
tainability will report on the status and
future of education for sustainability, provide
technical assistance to education leaders,
manage federal interagency working groups,
promote linkages with PCSD task forces and
working groups, and coordinate outreach
efforts. It will communicate a consistent
message that supports education for sustain-
ability and advances the Administration’s
commitment to a healthy environment,
world-class education, and a prosperous

economy. Following are some descriptions
of EWG initiatives.

Business Forum for
Sustainabie Development

The business

expressed interest in our nation's educational

community has an
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system, since the students of today are the
work force of tomorrow. Business brings a
number of resources to the table, from finan-
cial support to technical skills to research.
Business can support education for sus-
tainability through mentoring programs,
internships, and school-to-work opportuni-
ties. It can bring professionals into class-
rooms as guest teachers and students into the
business environment to observe how
employees tackle real-world problems. A
business forum can advance education for
sustainability by bringing together diverse
businesses to train employees, shift produc-
tion processes, educate communities about
sustainable business practices, and participate
in curriculum development activities with

professional societies and graduate schools.

National Sustainable
Development
Extension Network

A national Sustainable Development
Extension Network will build on existing fed-
eral extension services, such as USDASs
Cooperative Extension System, NOAASs Sea
Grant Marine Advisory Service, the Depart-
ment of Commerce’s Manufacturing Exten-
NASAs Space Grant

Program, and the Small Business Administra-

sion Partnership,

tion's Small Business Development Centers.
By using existing infrastructure, coordinating
national policy and programs, and respond-
ing to community needs related to sustain-
ability, this national network will help meet
the education, training, information, and
technology transfer needs of communities,
states, and regions in planning sustainable

courses of action.

School Construction Initiative

The extensive renovation and new con-
struction taking place across the country pre-
sent an opportunity to promote energy
efficiency and pollution reduction in the
nation’s schools. The proposed School Con-
struction Initiative provides for $5 billion in
federal subsidies for new school construction
and renovation bonds over the next four
years, with an estimated 25 percent projected
savings of the current energy budget.

The President's Council on Sustainable
Development (PCSD) will continue to work
with EPA to investigate the possibilities for
regulatory streamlining incentives for schools
to provide superior environmental perfor-
mance. PCSD and EPA will also explore the
possibilities for granting tradable emission-
reduction credits for community initiatives in
land-use planning.

PCSD is also working with DOE to
determine how its “conservation protocol'—
which sets a performance-based standard for
energy efficiency in public buildings—might
be used to leverage financing. This program
also provides an opportunity for a compre-
hensive education program associated with
this initiative. Based upon building design,
pollution reduction, waste stream manage-
ment, community decision making, and a
multidisciplinary curriculum on sustainabil-
ity, this initiative will provide a local, relevant
focus on complex issues faced by individuals,
organizations, and communities.

State Capacity Buiiding

Building state capacity to integrate con-
cepts of sustainability into existing formal
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and informal education programs and life-
long learning opportunities is essential to
developing national literacy in education for
sustainability. NASA, EPA, and USDA sup-
port a public—private education partnership
that has created capacity among fifty state
teams. This partnership continues to devise
innovative ways to provide resources and
expertise to states for capacity building, cur-
riculum enhancement, public—private part-
nerships, and professional development.
Federal agencies will work collaboratively
with state teams organized through this ini-
tiative and through private-sector partners,
such as the National Environmental Educa-

tion Advancement Project.

International Program

As a follow-up to US. leadership during
the United Nations Commission on Sustain-
able Development in April 1996, the Office of
Education for Sustainability and the State
Department will work with UNESCO to

develop the Work Program the Commission

requested at that time. The State Department is
leading an effort to develop and maintain an
Internet-based international data base of educa-
tion for sustainability resources and programs.
The sheer size and diversity of the
United States necessitates a variety of global
climate change education, training, and out-
reach programs coordinated and supported at
the federal level. However, to ensure their
local relevance, these programs should be
carried out at the state and local levels. A
number of federal agencies with regional
offices throughout the country (e.g., EPA,
USDA, and the U.S. Army Corps of Engi-
neers) could facilitate the dissemination of
global climate change information.
Throughout 1997 various government
agencies are hosting numerous climate
change outreach events across the country,
such as “town hall” formats, science-oriented
regional workshops, and debates. These
events are designed to enhance public com-
prehension of global change issues and to
help citizens envision how climate change

may affect their communities.
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bal problems demand global responses. While the efforts of

ch individual country to control its own greenhouse gas
emissions are important, it is clear that no single country or

f countries can alone eliminate the threat of climate change.

So far, the international community has responded energetically, gathering
ever more accurate scientific data, striving to achieve the goals set forth in
the Framework Convention on Climate Change, and beginning negotiations
toward new commitments for the post—2000 period. The United States has
played a leading role in these efforts by actively participating in the
Intergovernmental Panel on Climate Change, the Climate Convention's Ad
Hoc Group on the Berlin Mandate, and the Global Environment Facility.
The United States has also used its influence in other multilateral fora—
notably, the multilateral development banks, the Organization for Economic
Cooperation and Development (OECD), and the International Energy
Agency (IEA)—to place the climate change issue squarely on the agenda and

to foster policies that can help to mitigate climate change.

Perhaps the greatest opportunity for cooperation lies in the assistance devel-
oped countries can provide to developing countries and countries with

economies in transition. Although developed countries have historically had
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the highest greenhouse gas emissions, the
emissions of other countries are growing
rapidly and will most likely surpass those of
developed countries during the first few
decades of the twenty-first century.
Effectively addressing global climate
issues will require a strong commitment
from developed nations to help developing
countries limit their greenhouse gas emis-
sions. Accordingly, the United States has
included climate change-related projects in
its foreign assistance effort. Many of these
projects directly help to limit current emis-
sions, while others build the institutional
address
Because these activities most likely will not
be undertaken in the absence of U.S. aid,
they represent an important aspect of the

capacity to future emissions.

total U.S. response strategy described in

this communication.

U.S. climate change projects are based on
the core principles of the U.S. development
assistance strategy. These principles support
economic growth and social development that:
# Protect the resources of the host

country.

# Respect and safeguard the country’s
economic, cultural, and natural envi-
ronments.

# Support the design and implementa-
tion of favorable policy and institu-
tional frameworks for sustainable
development.

# Build indigenous institutions that
involve and empower the citizenry.

This chapter begins with summaries of
the many programs implemented bilaterally,
and ends with descriptions of the broad spec-
trum of multilateral organizations that have

undertaken climate change activities.
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In defining its climate change strategy
for bilateral assistance, the United States
decided to focus on mitigation rather than
adaptation. Thus, the purpose of most of the
projects described here is to reduce green-
house gas emissions or sequester greenhouse
gases. In many cases, projects combine ele-
ments of mitigation with information shar-
ing, technology transfer, and trade
facilitation. Generally speaking, the mitiga-
tion projects described in this chapter
include efforts in the following categories,
although an individual project may incorpo-
rate more than one of these areas:

@ Energy Demand. Reduce end-user
energy demand through conserva-
tion and energy efficiency, resulting

"in reduced fuel consumption and
greenhouse gas emissions.

% Energy Generation. Increase the effi-
ciency of power generation. Use
clean-coal technology to achieve sig-
nificant immediate greenhouse gas
emissions in countries where coal is
widely used.

22 Energy Distribution. Reduce losses in
transmission and  distribution

processes, especially in rural net-

works, thus effectively increasing
capacity without additional fuel con-

sumption.

3

%

Bilateral Technical
Assistance and
Technology Transfer

Renewable Energy. Encourage the adop-
tion of renewable-energy technolo-
gies, particularly in rural areas, to
replace fossil fuels or to increase
capacity without increasing fossil
fuel consumption.

Energy Restructuring. Support power-
sector restructuring, on the assump-
tion that the private sector generally
makes more rational use of energy
resources than do government-
owned or -subsidized monopolies.
Open existing power-grid systems to
sales from independent power pro-
ducers.

Regulatory and Policy Reform. Support
regulatory reform practices for the
electric power sector, including tariff
reform. Encourage policies to pro-
mote investment in clean technol-
ogy.

Clean Air. Reduce air pollution, with
the ancillary environmental benefit
of reduced greenhouse gas emissions.
Metbane Reduction. Reduce methane
emissions through coalbed methane
recovery, landfill methane recovery,
reduced flaring of natural gas, and
other methods, and provide an addi-
tional clean-burning fuel source with
low greenhouse gas emissions.
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# Forestry Projects. Enhance carbon sinks
through forestry projects that reduce
deforestation or that support refor-
estation or afforestation of degraded
lands.

& Agricultural Management. Improve agri-
cultural and livestock practices to
reduce emissions of nitrogen from
pesticide applications and methane
from ruminant animal husbandry.

ULS. bilateral assistance is conducted pri-
marily through the U.S. Agency for Interna-
tional Development (USAID). Several other
U.S. government departments and agencies
are involved in climate change issues as well—
notably, the Department of Energy (DOE),
the Environmental Protection Agency (EPA)
and the Department of Agriculture (USDA).
Partnerships among various government agen-
cies, nongovernmental organizations, private
industry, and international organizations char-
acterize many of these projects.

USAID has made the mitigation of cli-
mate change one of two global environmen-
tal priorities. It has identified nine key
climate change countries (Mexico, Brazil,
India, Indonesia, the Philippines, Russia,
Ukraine, Poland, Kazakstan) and one key
region (Central Africa) in which it works that
are, or will become, significant contributors
to global greenhouse gas emissions. USAID
is forming partnerships to enable these coun-
tries to reduce the growth of net greenhouse
gas emissions through approaches that also
contribute to economic growth and local
environmental protection.

In addition to these specific programs,
USAID’s

efficiency, renewable-energy, and forestry

broader portfolio of energy-

activities contributes to mitigation efforts in

other countries, while other programs build
capacity for countries to adapt to the adverse
effects of changing climates.

U.S. Country Studies Program

The Framework Convention on Climate
Change (FCCCQC) requires all signatory coun-
tries to provide to the Convention Parties a
national inventory of greenhouse gas emis-
sions by sources and removals by sinks, and
to describe the steps they are taking to imple-
ment the Convention, including adaptation
and mitigation measures. To help developing
countries and countries with economies in
transition (the New Independent States and
Eastern Europe) meet this commitment, and
to fulfill in part its own obligations under the
Convention to provide additional financial
resources to developing countries, the
United States initiated the Country Studies
Program (CSP} in 1992.

The primary objectives of the CSP are to:
% Enhance the abilities of countries

and regions to inventory their green-

house gas emissions, assess their vul-
nerabilities to climate change, and
evaluate strategies for mitigating
emissions and adapting to the poten-

tial impacts of climate change.

& Enable countries to establish a
process for developing and imple-
menting policies and measures to
mitigate and adapt to climate
change, and for reexamining these
policies and measures periodically.

% Assist countries in preparing climate
change action plans that may form
the basis for their national communi-

cations.
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# Promote diffusion of mitigation and
adaptation technologies by assisting
countries with assessments of needs
and opportunities for technology
exchange and diffusion.

B

Develop information that can be
used to further regional, national,
and international discussions of cli-
mate change issues and increase sup-
port for the Climate Convention.

Ten U.S. government agencies have
pooled their resources to implement the CSP.
A Country Studies Management Team, with
full-time personnel drawn from the Environ-
mental Protection Agency, Department of
Energy, Agency for International Develop-
ment, Department of State, and Department
of Commerce/National Oceanic and Atmos-
pheric Administration conducts the day-to-
day operations and oversees projects in
conjunction with individual U.S. agency pro-
ject officers.

The CSP complements global climate
change mitigation and sequestration activi-
ties implemented by other agencies, such as
USAID and multilateral donors (e.g., the
United Nations Development Program, the
United Nations Environment Program, the
Global Environment Facility, and individual
QECD countries). The United States coordi-
nates financial and technical support activi-
ties with other donors through several
venues, including the CC:FORUM project of
the FCCC Secretariat.

Progress Toward Completing
Country Studies

The CSP is currently helping fifty-five
countries build the human and institutional

capacities necessary to assess their vulnera-

bility to climate change and opportunities to
mitigate it. Most of the countries have com-
pleted major elements of their country stud-
ies and have disseminated their results to the
international community. The CSP has issued
three major synthesis reports that document
the results of these studies:

% Interim Report on Climate Change Country
Studies, March 1995 (contains prelim-
inary results from twenty-one coun-
tries).

% Greenbouse Gas Emission Inventories:
Interim Results from the U.S. Country Stud-
ies Program, May 1996 (contains
inventory results from twenty-four
countries).

% Vulnerability and Adaptation to Climate
Change: Interim Results from the U.S.
Country Studies Program, May 1996
(contains vulnerability and adapta-
tion assessment results from thirteen
countries).

The CSP plans to publish a synthesis
report on mitigation assessment in 1997.

To give countries an opportunity to share
their results and learn from each other’s expe-
riences, the CSP has co-sponsored several
regional and global workshops with other
countries and international institutions. The
published proceedings document the country
results, methods, and common assessment
issues. The program's synthesis reports and
handbooks on climate change assessment
methods and steps in preparing climate
change action plans have also made impor-
tant contributions to the work of the Global
Environment Facility, the Intergovernmental
Panel on Climate Change, and the Subsidiary
Bodies to the Convention and other interna-

tional organizations.
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Next Phase: Support for
National Action Plans

At the first Conference of the Parties, the
United States announced the next phase of
the CSP—Support for National Action Plans
(SNAP). During 1995 and 1996, the CSP
began assisting eighteen countries with

preparing their national action plans. Most of

Figure 8-1

these countries have established specific pri-
orities for mitigation and adaptation mea-
sures and are currently working with US.
and international experts on developing their
measures and implementation plans.

More than twenty-five additional coun-
tries have requested assistance from the CSP

for preparing their action plans. In 1997 and
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1998, the CSP will complete its technical
support to the original eighteen countries
and will initiate support for a number of new
countries. Other goals for these two years
include assisting with the design and financ-
ing of technology projects, preparing reports
for the Third and Fourth Conferences of the
Parties on the progress and achievements of
the program, and convening further work-
shops that highlight country commitments in
their action plans, technology transfer, and

financing successes.

U.S. Initiative on
Joint implementation

Article 4.2(a) of the Framework Conven-
tion on Climate Change provides for Parties
to meet their obligation to reduce greenhouse
gas emissions jointly with other Parties. Thus,
joint implementation refers to cooperative
efforts among countries or entities to meet this
goal:In April 1995, the first Conference of the
Parties to the FCCC further advanced this
concept by initiating an international pilot
phase, called Activities Implemented Jointly.

The United States announced the U.S.
Initiative on Joint Implementation (USIJI)
pilot program in October 1993 as part of the
U.S. Climate Change Action Plan. To date, the
USHI has accepted twenty-five projects in
eleven countries that apply a diverse set of
energy-related and land-use technologies and
practices. Chapter 4 of this report describes
USYI in greater detail.

: Worldwide Projects

Some of the U.S. development assistance
programs related to climate change have

partners around the world. Nearly all of them
are in the field of energy efficiency or renew-
able energy. The funding figures provided
for each project represent only those expen-
ditures that have been obligated by the date
of this report’s publication.

Energy Efficiency Project

EEP mitigates greenhouse gas emissions
by introducing to the power and commercial
sectors environmentally sound, energy-
efficient technologies and by promoting
related policy reforms, investment incentives,
and energy management and planning tools.
Specifically, EEP helps host countries design
and implement innovative demand-side man-
agement projects and pilot programs, address
energy-sector policy and institutional reform
issues, promote private-sector involvement in
energy efficiency, expand U.S. technology
transfer, and promote energy information
dissemination through outreach and training.
EEP works cooperatively with universities,
research centers, trade associations, and non-
governmental organizations (NGOs) both
inside the United States and in developing
countries and countries with economies in
transition.

EEP emphasizes three strategic elements:
(1) building institutional partnerships, (2)
promoting technology cooperation between
U.S. and in-country firms, and (3) leveraging
financing for energy-efficiency projects. To
build local capacity, which is critical to sus-
taining development efforts, all EEP activities
involving specific countries have an institu-
tional counterpart to assist in carrying out the
project’s objectives. On the technology front,
EEP promotes innovative, market-driven
technology cooperation between U.S. and
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developing country organizations. In the
financing arena, EEP leverages funding from
private and multilateral development banks
by providing initial design and start-up
efforts that will lead to projects being funded
by these institutions.

i USAID, $34 million, 1992—2002, Worldwide

Energy Technology Innovation Project

ETIP introduces innovative and environ-
mentally sound technologies and manage-
ment techniques that promote efficient,
sustainable, and cost-effective electricity
generation, transmission, and distribution in
developing countries. The project focuses on
reducing greenhouse gas emissions from
power-generation and landfill facilities, as
well as from the transportation sector.

ETIP has supported such activities as a
clean-coal technology mission, technology
transfer to the Energy Authority in Thailand
to reduce atmospheric emissions at its Mae
Moh power station, and an engineering
assessment for the Philippines National
Power Corporation on the rehabilitation of
existing power-generation facilities. In Mex-
ico, ETIP has brokered a successful cost-
sharing arrangement between a U.S.-based
municipal utility and a highly polluting
power station to reduce smokestack emis-

sions and increase burner efficiency.

# USAID, $20 million, 1990—2002, Worldwide

Energy Training Project

The ETP provides a unique opportunity
for qualified energy and environmental pro-
fessionals and policymakers from developing
countries to receive hands-on training in the
United States or in the host country. The

resulting increase in local institutional capac-

ity to resolve energy-sector problems has led
to improvements in energy effiéiency,
increased deployment of renewable-energy
technologies, and more effective manage-
ment of utilities and energy resources, while
increasing the potential for economic
growth.

U.S.-based courses are designed to pro-
vide mid-level engineers, planners, and other
specialists with the skills needed to imple-
ment new technologies, policies, or proce-
dures. In-country courses are custom-designed
to provide senior-level policymakers and
executives with the information they need to
make informed decisions on new energy and
environmental technologies, policies, and
procedures. A study tour program brings
senior-level energy-sector professionals to the
United States to observe new energy tech-
nologies, policies, and procedures in action.
Over four thousand developing country pro-
fessionals have participated in the ETP.

In addition, the ETP's Utility Partnership
Program has initiated successful twinning
relationships between senior technical U.S.
and in-country utility staff in ten countries

worldwide.

% USAID, $37 million, 1987—1999, Worldwide

Renewable Energy Applications
and Training

The REAT program funds global,
regional, and country-specific activities to
increase the commercialization of renewable-
energy technologies. It focuses on removing
obstacles to the use of commercially proven
technologies that use wind, solar, biomass,
small hydro, and geothermal resources. REAT
emphasizes information and skills transfer,

policy reform, private-sector involvement,
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project identification and design, and identi-
fication of financing mechanisms.

Focus countries/regions for REAT include
the Philippines, Indonesia, India, Central
America, Brazil, Mexico, and Southern
Africa. USAID is funding in-country Renew-
able Energy Project Support Offices in the
Philippines, Indonesia, India, Central Amer-
ica, and Brazil. These offices provide techni-
cal and financial assistance to help identify

and evaluate renewable-energy projects.

= USAID, $34.3 million, 1985—2002, Worldwide

Biomass Energy Systems
and Technology

BEST reduces the technical, financial,
economic, and institutional risks associated
with biomass energy systems so that public-
and private-sector interests (both U.S. and
indigenous) will invest in commercially
proven energy-conversion systems in target
countries. The BEST project has been dedi-
cated to promoting the use of certain biomass
fuels (namely, crops and crop residues) to
reduce greenhouse gas emissions. For exam-
ple, biogas technologies can be used to
increase the efficiency of energy production,
while cogeneration technologies can turn
biomass waste products into energy.

#: USAID, $15 million, 1989—1996, Worldwide

Private-Sector Energy
Development Project

PSED promotes the private ownership,
financing, and operation of electric-power
facilities in selected developing countries.
Because private power developers operate
more efficiently than government-owned and
-subsidized utilities, their operations con-

sume less fuel to satisfy current demand lev-

els, thus reducing greenhouse gas emissions.
In fact, opening existing power-grid systems
to sales from private producers is often the
most effective incentive for developing
unconventional renewable-energy resources.

PSED originally concentrated on famil-
iarizing U.S. companies and foreign govern-
ments with the benefits and opportunities of
private power-sector development. Current
PSED activities include helping private
power companies develop and implement
environmentally acceptable, economically
sound power-generation technologies. About
70 percent of the projects approved under
the PSED Feasibility Study Fund use alterna-
tive or renewable fuels.

# USAID, $18 million, 1989—1999, Worldwide

Commiittee on Energy Efficiency
Commerce and Trade

COEECT is an interagency project that
facilitates the export of U.S. energy-efficient
products and services worldwide by bringing
together potential foreign customers and
decision makers, funding sources, and U.S.
industry. -

% 14 U.S. agencies, $3.1 million, 1993—1996,
Worldwide

Committee on Renewable Energy
Commerce and Trade

CORECT is an interagency working
group whose primary objective is to forge an
effective partnership between the U.S. pri-
vate sector and the federal government to
mobilize the resources of CORECT member
agencies and help the renewable-energy
industry find foreign customers.

Each market presents barriers to the

transfer of these technologies, such as un-
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familiarity with the capabilities of renewable-
energy technology, lack of renewable-energy
resource data, difficulties in obtaining financ-
ing, and regulations impeding the establish-
ment of private power operations that use
renewable sources of energy. CORECT
works with industry to determine where it is
unable to overcome these barriers without
specialized assistance from the U.S. govern-
ment. CORECT also seeks to identify
sources of lending that emphasize commer-
cial, rather than federal, financing.

& 14 US. agencies, $5.7 million, 1994—199s,

Worldwide

Forestry Support Program li

This project aims to ensure a sustainable
forest and natural resource base in develop-
ing countries. It promotes the contribution of
trees to sustainable development and
strengthens the capacity of institutions that
manage forestry and natural resources in
developing countries. [t also provides techni-
cal assistance and training, private enterprise
development, and facilitation of donor col-
laboration.

# USAID, USDA, and Peace Corps, $25 million,
1991—1999, Worldwide

Ruminant Livestock Methane
Reduction Projects

EPA has conducted ruminant livestock
studies in several countries, including India,
China, Bangladesh, Nepal, Brazil, Ukraine,
Tanzania, and Zimbabwe. The studies focus
on cost-effective opportunities for improving
the diets and productivity of large ruminant
animals, and simultaneously reducing methane
emissions per unit of meat or milk produced.
i+ EPA, $300,000, 1991—1997, Worldwide

International Fund for Renewable
Energy and Energy Efficiency

IFREE uses in-country experts to foster
sustainable-energy projects in emerging mar-
kets and to facilitate partnerships between
U.S. and foreign energy companies. For qual-
ifying projects, IFREE loans up to $50,000 to
share the cost of preinvestment work, and
acts as a broker to financial institutions.

# EPA, USAID, and DOE, $1.5 million,

1994—1997, Worldwide

Transfer of Voluntary Programs

EPA has awarded a grant to the Interna-
tional Institute for Energy Conservation to
explore opportunities for transferring to
Asian, Latin American, and Central and East-
ern European countries the approaches of
selected U.S. voluntary programs, including
ENERGY STAR® and Green Lights. This effort
will identify similarities and differences
between the energy-use patterns of these
countries and those of the United States, as
well as the types of incentives for assisting
and the barriers that may hinder different
voluntary program—épproaches.
w2 EPA, $1.55 million, 1995—1996, Worldwide

Regional Projects

As a component of the U.S. contribution
to the international Climate Technology Ini-
tiative announced by OECD countries in
April 1995, USAID developed four new cli-
mate change initiatives, totaling nearly $80
million:

2 Asia Sustainable Energy Initiative

($13.5 million).

# Environmental Initiative for the

Americas ($9.7 million).




# Environmental Improvement Through
Increased Energy Efficiency, Market
Reform, and Improved Natural

Resource Management (approxi-
mately $50 million), active in Central
and Eastern Europe and the New Inde-
pendent States.

% Central African Regional Program
for the Environment ($7 million).

To support these regional initiatives and
to advance the implementation of its Global
Climate Change Strategy, USAID devoted
an additional $8.5 million in fiscal 1995 to a
Global Climate Change Initiative. The ini-
tiative works with LUISAID missions to sup-
port (1) national climate change action
planning efforts; (2) climate change tech-
nology needs assessments; (3) projects to
help countries begin to mitigate greenhouse
gas emissions through energy efficiency,
renewable-energy, transport, and urban
infrastructure activities; (4) activities to

enhance existing and create new carbon

sinks; and (5) outreach, education, and insti-
tutional capacity building. Following are
descriptions of these four and additional
projects related to the regional climate
change activities of USAID and other agen-
cies. The funding figures provided for each
project represent only those expenditures
that have been obligated by the date of this
report's publication.

Asia Sustainable Energy Initiative

The ASEl is designed to foster the
development and implementation of
energy-production and -distribution strate-
gies that reduce greenhouse gas emissions
and support economic growth while mini-
mizing economic and environmental costs.
The initiative provides a sustainable
approach to meeting the growing demand
for energy services by supporting (1)
increased institutional capacity for inte-
grated resource planning, (2) pilot invest-

ment projects in energy-efficiency and

The present low level of energy-eff iciency investments. is an lmportant market fallure Barriers to.

energy-efficiency financing include the unreliability of energy savings, high transactions costs (because '
i most transactions are conducted: dlfferently) and the mablhty to bundle transactlons because there
is no standard approach to develo ing energy-efﬁuency mvestments o : '

A growing range of governments busmesses and NGOs is |om|ng the protocol development process"f.'
to refine and extend its apphcauon Recently, DOFE has helped the World Bank structure $350 mil-*
lion in new financing for large-scale eff c:ency prolects that requ1re use of the protocol and is devel-..'_

opmg other joint projects. -
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renewable-energy technologies, (3) innova-
tive financing mechanisms for energy-
efficiency and renewable-energy activities,
and (4) technology partnerships between
U.S. and host country institutions.

The program focuses on three countries
in Asia—India, Indonesia, and the Philip-
pines—and has five primary components:
(1) placement of resident Sustainable Energy
Advisors in the USAID mission in each
country, (2) implementation grants to iden-
tify and support pilot energy-efficiency and
renewable-energy activities, (3) a training
and technical assistance program with repre-
sentatives from the three countries to build
capacity to implement sustainable-energy
programs, (4) utility partnerships to match
senior technical staff from U.S. and in-coun-
try utilities for short-term technical assis-
tance, and (5) environmental exchanges to
bring senior policymakers and technical rep-
resentatives to the United States for relevant
training and course work.

In India, for example, the ASEl is assist-
ing efforts toward reforming energy policy.
It builds on earlier demonstrations of sugar-
cane bagasse cogeneration. Using reform
in one state, the program will demonstrate
the impact of policy reform in encouraging
expanded access to private-sector energy
sources, opening markets, and creating
opportunities for the use of new renew-
able-energy technologies. The program
will also explore and demonstrate cogener-
ation options from biomass and other
renewables, such as wind, hydro, and solar
power.

g USAID, $9 million, 1995—1997, India, Indone-
sia, and the Philippines

Environmental Initiative
for the Americas

The EIA addresses global climate change
in Mexico, Central America, and Brazil, as well
as environmental pollution and related issues in
the region. It helps disseminate and build mar-
kets for US. environmental technology in
Latin America and the Caribbean (LAC)
through partnerships in the energy-efficiency
and renewable-energy fields among U.S. and
regional governments, private-sector compa-
nies, and nongovernmental organizations.

EIAs four main components are: (1) to
produce and use sustainable energy. (2) to
integrate trade and environmental regula-
tions, (3) to mitigate and prevent urban and
industrial pollution, and (4) to conserve
coastal and marine ecosystems. Primary
activities include leveraging multilateral and
private sources of capital to facilitate tech-
nology investment, establishing in-country
advisors to support technical assistance
efforts, supporting training and information
dissemination to build implementation and
enforcement capacity, and promoting institu-
tional policy reform to standardize regulation
and policy enforcement levels to encourage
more sustainable development.

EIAs global climate change component
highlights the links of sustainable energy
production and use with the growth of LAC
economies, the demand for energy services
of rapidly growing urban populations, the
need to reduce the poverty of marginalized
rural and indigenous peoples, and the need to
reduce greenhouse gas emissions from fossil
fuel use and unsustainable wood burning.

z USAID, $9.5 million, 1995-1997, Brazil, Mex-

ico, and Central America
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Environmental Improvement Through
Increased Energy Efficiency, Market
Reform, and Improved Natural
Resource Management

USAID energy assistance programs in
Central and Eastern Europe and the New
Independent States help countries reduce
greenhouse gas emissions by improving the
efficiency of energy production and con-
sumption and by supporting market reforms.
Technical assistance and training support
power sector restructuring, energy efficiency,
and nuclear power plant safety. Highlights of
the project’s activities include:

% In the Russian Federation, the Energy
and Environmental Commodity
Import Program will import $35 mil-
lion of equipment to reduce green-
house gas emissions from oil, coal,
gas, and heavy industry in dozens of
locations around the country. Part-
nerships between U.S. and local util-
ities will introduce demand-side
management and energy-efficiency
programs throughout the region.

8

In Poland a new restructuring and
regulatory reform project is support-
ing market reform of the power sec-
tor to promote competition, energy
efficiency, and environmental retrofit
of coal-fired power plants.

In Ukraine, a three-pronged approach

&

to energy efficiency includes: (1)
energy audits and installation of
energy-efficiency equipment in six
combined power/heat plants that are
using coal and gas, (2) industry energy
audits and management improvements
in five major industrial facilities, and

(3) demand-side management demon-

strations at two distribution compa-

nies designed to lead to multilateral

bank funding of expanded activities.

Also, a series of workshops is under way to
improve the institutional capability of Kazak-
stan and its four neighbors in the region (Kyr-
gyzstan, Tajikistan, and
Uzbekistan) to trade electricity—and, ulti-

Turkmenistan,

mately, other energy commodities—on a

more internationally accepted commercial

basis. Such trading will allow cleaner and more

cost-effective fuels to come to the market.

it USAID, approximately $50 million, 1995—1997,
Central and Eastern Europe, Russia, and the New
Independent States

Central African Regional Program for
the Environment

CARPE is aimed at reducing deforesta-
tion of tropical forests in the Congo Basin by
establishing conditions and practices neces-
sary for conservation and sustainable use.
Through such activities as testing and
demonstration of conservation approaches,
capacity-building for key institutions in the
region, training, technical sup-port, and infor-
mation dissemination, CARPE seeks to
improve understanding of the overall ecol-
ogy and biodiversity of the Congo Basin and
to develop long-term strategies for address-
ing climate change and biodiversity prob-
lems. CARPE is also designed to create policy
environments conducive to conservation and
to develop a cadre of trained African special-
ists who can effectively impress on govern-
ments and the general public in the region
the value and importance of conservation.
USAID, $7 million, 1995—2000, Central African
Republic, the Congo, Equatorial Guinea, Gabon,

and Zaire
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Energy Efficiency and
Market Reform Project

This project seeks to (1) improve effi-
ciency and performance in the electricity,
refining, industrial, and building sectors; (2)
support energy-sector privatization and mar-
ket reform; and (3) reduce safety risks at
nuclear power plants. Energy-efficiency and
demand-side management efforts are under
way in Russia, Belarus, Ukraine, Armenia,
Kazakstan, and Kyrgyzstan in cooperation
with the multilateral development banks and
through U.S. private-sector contracts. These
efficiency improvements, using state-of-the-
art U.S. technologies, have resulted in annual
energy savings of $4.5 million when calcu-
lated at world energy prices. The Energy Effi-
ciency and Market Reform Project is also
engaged in cooperative efforts to reduce
greenhouse gas emissions from natural gas
flaring in Russia, rehabilitate gas distribution
system designs in four major Russian cities,
and develop a strategy for restructuring Rus-
sia's electric utility sector.

dent States

Regional Energy Efficiency

REE provides technical assistance, train-
ing, and equipment to accomplish three strate-
gic objectives in Central and Eastern Europe:
(1) improve energy efficiency and pricing; (2)
support energy-sector restructuring, privatiza-
tion, and modernization; and (3) improve
nuclear safety. Through this project, U.S. gov-
ernment agencies and private organizations, in
coordination with the World Bank and other
donors, are working to improve the climate for
private investment in the modernization and

increased efficiency of energy systems, as well

as to establish local private energy service and
equipment supply companies.

Specific program components include: a
grant to the International Energy Agency to
carry out regional and country-by-country
energy policy reviews in Poland, Hungary,
the Czech Republic, Slovakia, Romania, and
the Baltic countries to improve energy effi-
ciency; regional technical assistance to pro-
mote policy and institutional reform within
the energy industry, develop rational and
environmentally sound energy investment
programs, and enhance the business climate
for energy industries and infrastructure in
Central and Eastern Europe; an Electric Util-
ity Partnership program that links ULS. elec-
tric utilities and industries with counterparts
in Central and Eastern Europe to facilitate
economic and technical reform of national
utility systems, introduce modern manage-
ment concepts, and expose Central and East-
ern European industrial leaders to U.S.
energy and environmental technologies and
practices with a view to future technology
transfer; and a Technology Cooperation pro-
gram that takes advantage of specific DOE
capabilities with respect to renewable-
energy, energy-efficiency, and clean-coal
technologies and to nuclear safety.

% USAID and DOE, $96 million, 1991~1996,
Central and Eastern Europe

Improved Public-Sector
Environmental Services

This project provides technical assistance
and training and technology transfer opportu-
nities to improve environmental quality in
Eastern Europe and to strengthen East Euro-
pean governments’ capacity to provide pub-

lic-sector environmental services. Although
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targeted primarily at industrial and municipal
pollution reduction and regulation, and at
environment risk assessment, the project has
also reduced greenhouse gas emissions and
encouraged energy efficiency improvements.
Through the application of “low-cost or
no-cost” process changes, environmental
audits, recycling, waste minimization, and
efficient use of raw materials and natural
resources, this project is promoting pollution
prevention and is installing equipment at spe-
cific industrial facilities. It is also enhancing
carbon sinks in the region through private-
sector approaches to reforestation in Albania.
Environmental Management Training Cen-
ters are being established in Bulgaria and
Poland, and a “twinning” program is fostering
long-term relationships between government
ministries and EPAs regional offices in the
United States for information exchange and
technical assistance.
¢ USAID and EPA, $68.8 million, 1991—1996,
Central and Eastern Europe

Coalbed Methane Projects in Czech
Republic, Poland, Russia, and Ukraine
Several ongoing projects reduce emissions
of methane from coal mines by identifying and
assessing profitable opportunities for coal
mines to expand methane recovery in conjunc-
tion with coal mining. The efforts include
assessments of coalbed methane resources, spe-
cific project opportunities, and the applicabil-
ity of different U.S. technologies for methane
recovery under local mining conditions, and
establishment of Coalbed Methane Centers to
disseminate information about investment
opportunities to recover coalbed methane.
w2 EPA and USAID, $2 million, 1090—1996, Czech
Republic, Poland, Russia, and Ukraine

Environment/Global Climate Change

This project promotes policy reforms
and encourages environmentally sound tech-
nologies and practices for the sustainable,
efficient use of forest and energy resources,
especially in Brazil and Mexico. Because the
primary source of greenhouse gases in the
region stems from the destruction of tropical
forests, this project focuses heavily on the
sustainable use of forest resources.

In Brazil, the project is providing training,
management assistance, and basic infrastruc-
ture needs to local NGOs in the region. This
assistance aims to increase NGO capacity to
influence policy by working with government
research agencies and carrying out demon-
stration field projects. To give added value to
the existing forests, the project is supporting
research and pilot demonstration activities for
new nontimber forest products and for
improving the cultivation of traditional prod-
ucts, such as Brazil nuts and rubber. The activ-
ities also include environmental education,
environmental impact assessments, and com-
ponents to improve timber management and
management of protected areas.

Working with NGO partners, the Envi-
ronment/Global Climate Change project has
used $2 million to purchase and conserve
critical forested areas in Belize and Paraguay.
In Mexico, it is helping the government ana-
lyze its policies and legal and institutional
structures that encourage destruction of
tropical and temperate forests. It is also
working to consolidate and manage eight
protected areas and their buffer zones, cov-
ering more than ten million acres in southern
Mexico.

# USAID, $34.5 million, 1990—1996, Latin Amer-
ica (primarily Brazil and Mexico)
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Renewable Energy for Rural Chile
and Argentina

This project aims to demonstrate renew-
able-energy technologies for delivery of clean
power in remote areas. It will also create pro-
ject models and explore financial tools that
can facilitate widespread replication of similar
projects.

# EPA, $900,000 in 1995, Chile and Argentina

Americas’ 21st Century Program

As the implementation of
CORECT's regional strategy for the Western

initial

Hemisphere, “A21" was aimed at building a
strong business and industrial capacity
through renewable-energy products and ser-
vices. It sought to identify and evaluate pro-
ject opportunities and technical assistance
needs to develop a framework to conduct
sustainable-energy projects, to provide lim-
ited cost-sharing of project expenses, and to
aggregate projects into portfolios for financ-
ing by multilateral development banks and
commercial banks.

# 14 US. agencies, $3.5 million in 1995, Western

Hemisphere

Following up on the 1994 Summit of the Americas hosted by the UmtediStates the'US. De_partment_'
of Energy and the Venezuelan Ministry of Energy and Mines stablushed a cooperative. pr"ocess to

i implement the Summit of the Americas energy actlon plan. The:action plan outlines commitments -
| designed to promote increased sustainable energy development in the Hemlsphere, mcludlng'
| increased investment in renewable energy, energy. efﬁcuency, and . cleaner conventlonal energy .

sources. Eight work:ng groups were establushed each with a country or. orgamzatlonal lead '

The working group on energy efficiency,. led by'BraZII has establlshed a fmmework for |nf0rmatiOn '
exchange, including:a Hemispheric Efficiency Homepage. DOE and Natural Resourcés ‘Canada have
encouraged a focus on standards, Iabelmg, and codes. with potential to move toward harmonization.
Canada will host a Hemispheric conference on harmonization early:in 1997 to further the dialogue

i toward reglonal cooperation on standards for .energy efﬁcnency Harmonization will facilitate ‘trade
and equipment compatlblllty, and standards are the eas:est and: Ieast-cost first step to mcrease
energy eﬁ'cnency ' ST R

- TheWorld Bark, United Natlons Development Program and_ the lnter-Amencan Development Bank
_ sngned a joint: statement at the October 1995 Hemnsph_erlc _ nergy Symposnum outl;_mng their- c_om-

env_iron nentally sou
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U.S.-Asia Environmental Partnership

This joint effort among eleven U.S gov-
ernment agencies, trade associations, the Asia
Foundation, and the Biodiversity Conservation
Network seeks to establish energy-efficient and
less polluting industrial regimes throughout
Asia by mobilizing U.S. environmental experi-
ence, technology, and practice and linking
them with the needs of private industry and
governments in Asia and the Pacific. US-AEP
develops these links in a variety of ways, includ-
ing helping U.S. firms introduce their products,
technology, and services to the rapidly growing
Asian market; providing assistance in waste
reduction to industries in six ASEAN countries;
and sponsoring conferences and training work-
shops on environmental management and
pollution-prevention technologies.

Another creation of US-AEP—the Envi-
ronmental Technology Fund—awards grants
to small- and medium-sized US. firms to
stimulate demand for and facilitate the trans-
fer of energy-efficiency and other environ-
mental technologies to Asia and the Pacific.
The Partnership's NGO-Business Environ-
mental Partnership awards grants to Asian
NGCOs working collaboratively with busi-
ness, public utilities, or local government in
addressing environmental problems.

% USAID-led, $85 million, 1992—2002, 35 Asian

and Pacific Basin countries

Asia-Pacific Initiative for Renewable
Energy and Energy Efficiency

This partnership among EPA, DOE, the
Export Council for Renewable Energy, the
Export Council for Energy Efficiency, and the
International Institute for Energy Conserva-
tion will do market assessments, including

such activities as matching buyers and suppli-

ers of renewable-energy and energy-efficiency
technologies. It will be capped by a major
international conference in 1997 in Indonesia.

7 EPA, DOE, and USAID, $625,000 in 1995,

Asian and Pacific Basin countries

Energy Efficiency and Sustainable
Development Centers

This project has established centers in
Bulgaria, the Czech Republic, Poland, Russia,
China, and Ukraine to facilitate the transfer
of US. renewable-energy and energy-
efficiency technologies. The centers arrange
contacts with regional energy decision mak-
ers and provide marketing assistance for U.S.
business representatives, while serving as
local centers of expertise and information.
These nonprofit, independent local organiza-
tions promote economic policy reform and
transfer of technologies through their advo-
cacy work, demonstration projects, sectoral
studies, seminars, business partnership

events, and other activities.

ern Europe and the New Independent States

Coal and Technology Export Program

This program helps coal-dependent coun-
tries reduce their greenhouse gas emissions,
while continuing to meet their energy needs,
by developing efficient, economic, and envi-
ronmentally acceptable projects using U.S.
clean-coal technologies. By producing compa-
rable amounts of power using less fuel, these
technologies can reduce CO, emissions by
20-25 percent, while cutting acid-rain emis-
sions that can degrade forest carbon sinks.

% DOE, TDA, and SBA, $1.9 million, 1995—1996,
Asia, Eastern Europe, and ‘the New Independent
States
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Famine Early-Warning Systems

These systems aim to ensure food secu-
rity in famine-prone African countries by
developing famine early-warning systems
within USAID, improving early-warning
capacity in host countries, and increasing
cooperation among international donors.
Institutional capacities being developed,
including surveillance and reporting meth-
ods, would be important adaptive mecha-
nisms under a changed climate, especially
one with lower and less reliable rainfall.

The current project will reinforce exist-
ing African early-warning programs for food
and nutrition problems and famine and will
develop or expand warning systems in semi-
arid and drought-prone countries outside the
Sahel. It will also explore ways to link and
apply early-warning technology and experi-
ence to food security and other agricultural

development issues.

it USAID, $17 million, 1990-99, Africa

Southern African Regional Power
Pooling Project

This project supports the Southern
African Development Community's (SADCs)
efforts to provide electric power through an
efficient regional power pool. Improving
regional access to electric power will yield
significant reductions in carbon dioxide emis-
sions and will improve the viability of existing
sinks by decreasing the rate of uncontrolled
burning of fossil fuels, wood, and biomass.
The results will be decreased deforestation
and improved conditions for afforestation.

There is a considerable body of U.S.
expertise and “lessons learned” that can be
capitalized upon by the twelve nations of the
SADC. Initially, the project will be embodied

in a regional power-pooling workshop, to be
convened in southern Africa, to address the
governance, institutional, technical, and
financial issues that must be resolved.

% DOE, funding to be determined, SADC member

states

Renewable Energy for Africa
Development Training

In the summer of 1994, DOE and Texas
Southern University sponsored training ses-
sions of approximately twenty-five faculty
members from several southern African
nations on applied renewable-energy tech-
nologies. The training was facilitated
through the efforts of Renewable Energy for
African Development, or REFAD, an NGO
dedicated to the sustainable development of
renewable-energy technologies in Africa.

A second session was held in the summer
of 1996. The program will continue to train
cadres of renewable-energy trainers to serve
as cores of programs in secondary and post-
secondary educational institutions in Africa.

& DOE, 1994—1996, Southern Africa

Sahel Water Data and
Management Ill and IV

This project aims to improve the man-
agement of water resources in the Sahel,
which had below-normal rainfall in the 1980s
and early 1990s. It provides computer hard-
ware and software, technical assistance, and
training to enable the regional Agrometeoro-
logical/Hydrological program to collect, ana-
lyze, and disseminate climatic, hydrologic,
and meteorologic information to forecast
crop production.

Current areas of concentration are: (1)

institutional capacity leading to Sahelianiza-




tion; (2) new products and applications in
famine early warning, agricultural produc-
tion, and natural resource management; and
(3) pilot activities, especially using geo-
graphic information system (GIS) applica-
tions. The region-wide water resource
monitoring, data gathering, and dissemina-
tion capabilities built up by this long-term
project constitute an important underpin-
ning for observing and coping with future
climate change and attendant weather vari-
ability.

# USAID, $21.23 million, 1987 to 1994 and

$12.82 million, 1994—1997, Sabel region

individuai Country Projects

The following projects were designed to
respond to the individual socioeconomic,
environmental and other related needs of
developing countries and countries with
economies in transition. The funding figures
provided for each project represent only
those expenditures that have been obligated
by the date of this report’s publication.

Electrification for Sustainable
Development, USAID/GEF Renewable
Energy Component

This project is designed to improve
rural electrification systems by promaoting
productive electricity uses and new system
construction, providing technical assistance
in system operation and maintenance, and
supporting the creation of a rural electric
cooperative  finance company. The
USAID/GEF component promotes the
reduction of greenhouse gas emissions
through the use of renewable-energy sys-

tems in rural areas. The project demon-

strates innovative mechanisms for sustain-
able financing and integration of renewable-
energy systems in the electrification of
Bolivia, including solar, wind, small hydro,
and biomass energy projects.

USAID, $9 million, 1991—1996, Bolivia

Brazil Integrated Environmental
Management Project

Building upon Brazil's Environment/
Global Climate Change project, this project
aims to increase the protection and sustain-
able use of natural resources in Brazil's critical
regions for carbon sequestration and biodi-
versity, especially the Amazon and thé
Atlantic Coastal Rain Forest, and to reduce
greenhouse gas emissions from deforestation
and wasteful energy use.

The project’s major components include:
(1) policy analysis resulting in policy reform
to reduce economic incentives to deforesta-
tion; (2) introduction of practices to increase
the long-term economic benefits that local
people receive from forests; (3) improved
conservation in protected areas; (4) demon-
stration of techniques (e.g., ag?oforestry) and
technologies (e.g., solar power, efficient light
bulbs) that provide economic alternatives to
deforestation or wasteful energy use; (5)
training and research in improved forest
management, park protection, environmental
law, and modern energy technologies; (6)
leveraging multilateral funding for forest pro-
tection and clean energy use; and (7) institu-
tional strengthening of NGOs.

w USAID, $3.7 million, 1996—99, Brazil

Santiago Clean Cities Project
Issued from the Hemispheric Energy
Symposium, this project involves collabora-
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tion between DOE and the Chilean National
Energy Commission to explore the possibil-
ity of introducing natural gas buses into the
transportation mix for the city of Santiago.
The city and its stakeholders will form a task
force that will develop a strategy for improv-
ing Santiago’s air quality.

2 DOE, $40,000, 1996—1997, Chile

Beijing Energy Efficiency Center

EPA and DOE cooperated with the
World Wildlife Fund (WWF) to establish
this quasi-nongovernmental policy and tech-
nology research institute affiliated with the
Energy Research Institute of the State Plan-
ning Commission. The Center is implement-
ing a number of high-profile initiatives,
including integrated resource planning and
demand-side management training and pilot
projects, China's Green Lighting program,
and a Global Environment Facility (GEF)
project to develop energy service compa-
nies.

#* EPA and DOE, $110,000, 1994—1995, Peoples
Republic of China

Industrial End-Use

Energy Efficiency Studies
EPA will

Lawrence Berkeley National Laboratory to

provide funding to the

conduct detailed studies of industrial end-use
energy-efficiency paths for certain industrial
sectors in China, beginning with building
materials (due to the high carbon dioxide
emissions of cement production) and build-
ings. Studies will include costs, energy con-
servation benefits, local environmental
benefits, and greenhouse gas impacts.

i EPA, $60,000 in 1996, People’s Republic of China

Integrated Gasification Combined
Cycle Power Generation Deployment
to China

This project will conduct environmental
benefits and feasibility studies to support a
demonstration of Integrated Gasification
Combined Cycle (clean coal) technology.
This technology provides up to 23 percent
reductions of carbon dioxide emissions
through efficiency gains.

% EPA and DOE, $500,000 in 1995, Peoples
Republic of China

U.S.-China Center for Energy and
Environment Technology

Located at Tsinghua University in Bei-
jing, the Center is a focal point for coopera-
tive projects. Working in partnership with
Tulane University in New Orleans,
Louisiana, the project is initially focusing on
energy-related environmental technology.

& EPA, DOE, $400,000 in 1995, People’s Republic
of China

China Energy-Efficient, CFC-Free
Refrigerator Project

This project aims to transform the Chi-
nese refrigerator industry to effectively pro-
duce and market CFC-free, energy-efficient
refrigerators. As a first step in this process,
EPA, the China National Environmental Pro-
tection Agency, and the China National
Council for Light Industry have worked
together to develop a prototype CFC-free
refrigerator that uses substantially less elec-
tricity than comparable baseline models.
Funded by the Montreal Protocol Multilateral
Fund, this work was undertaken in the context
of CFC phaseout at a Chinese factory.
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Further activities include energy-
efficiency labeling, manufacturers’ incentive
programs, consumer education, training for
refrigerator producers, technical assistance
for increasing compressor efficiency, and
technical support to factories for conversion

to energy-efficient refrigerator production.

52 EPA, 1993—97, People’s Republic of China

Coalbed Methane Project in China

In cooperation with the GEF and the
Chinese Ministry of Coal, EPA conducted
assessments and pilot projects for capturing
abundant gas resources at Chinese mines,
with concurrent mine safety, power produc-
tion, and climate benefits. A Coalbed
Methane
housed at the Ministry of Coal and has con-

Information Clearinghouse is

ducted considerable outreach to U.S. and
other companies interested in this market.
The Clearinghouse publishes a journal in
Chinese and English, has hosted several
domeéstic and international seminars, and has
developed with EPA an economic analysis
model to identify profitable projects to
reduce methane emissions.

7t EPA, $630,000, 1994—1996, Peoples Republic of

Ching

Mobile Sources

EPA is actively engaged with the Chinese
government at several levels to pursue vehi-
cle emission controls, environmentally sound
vehicle production, and the elimination of
lead in gasoline. In cooperation with the Chi-
nese government and the International Insti-
tute of Energy Conservation, EPA delivered
workshops in Shanghai and Xiamen on con-
trolling air pollution from mobile sources and

phasing out lead in gasoline. Future activities

are now under discussion with the Chinese
government.

- EPA, $35,000 in 1996, People’s Republic of China

Wind Energy Assessment

This project seeks to accelerate the large-
scale use of wind-energy technology in
China by conducting wind mapping and site-
specific monitoring. It will demonstrate at
the national and provincial levels that wind
energy can provide clean, cost-effective,
electric-generating capacity.

% EPA, $160,000 in 1995, Peoples Republic of
China

Forest Conservation and Management

Known as BOSCOSA, this project pro-
moted the sustainable development of forest
and agricultural resources in the buffer zone
Costa Corcovado
National Park. Activities included the estab-

surrounding Rica's
lishment of a research, training, and exten-
sion center; regional conservation planning
and management; and various subprojects
involving local groups. In this way,
BOSCOSA helped to develop and demon-
strate alternatives to deforestation to a local
economy long based on resource extraction.
2% USAID, $1.9 million, 1990—1995, Costa Rica

Forest Resources for a Sustainable
Environment

FORESTA sought to improve forest
resource management in Costa Rica’s Central
Cordillera through conservation, sustainable
forestry, and reforestation activities. This
project provided support for the develop-
ment of guidelines and regulations for log-
ging controls, tree harvesting, logging roads,

and silviculture practices; encouraged the
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reforestation of cleared land under a forest
management plan; and conducted a feasibil-
ity study for a regional timber marketing cen-
ter to help develop an integrated, sustainable
forest industry.

& USAID, $7.5 million, 1989—1996, Costa Rica

Power Sector Support Program

This program aims to rehabilitate
electricity-generating capacity, increase effi-
ciency, and stimulate investments in energy
efficiency. It is reducing greenhouse gas
emissions through infrastructure investments
and technical and policy assistance. The
modernization of the Cairo West thermal
power station's boilers and turbine genera-
tors, as well as the modification of the boil-
ers to burn both natural gas and mazout oil,
are expected to increase the plant's capacity
from 300 to 350 megawatts, while decreas-
ing its fuel consumption rate from 275 grams
to 260 grams per kilowatt hour, thereby
greatly reducing its greenhouse gas emis-
sions.

The program is also assisting the Egypt-
jan government in its efforts to adopt envi-
ronmentally sound practices and reduce
electricity subsidies that discourage conser-
vation. In partnership with the World Bank,
the government developed a national Envi-
ronmental Master Plan identifying Egypt's
environmental problems and outlining an
action plan to address them. The New and
Renewable Energy Authority, recently estab-
lished under the Power Sector Support pro-
gram, will help carry out the government’s
action plan and meet future demands for
environmentally sound energy by promoting
new and renewable sources. The program is
also helping to expand the operating data

collection capability of the National Energy
Control Center, which will enhance the reli-
ability and efficiency of the overall national
power system.

i USAID, $661 million, 1989—1996, Egypt

Energy Conservation and
Environment Project

ECEP is designed to (1) promote and
accelerate the adoption of improved com-
mercial technologies, processes, and prac-
tices to increase energy efficiency and (2)
enhance Egyptian institutional capability to
implement energy-efficiency measures. The
project is thus demonstrating proven energy-
efficient technologies that can help private-
and public-sector enterprises adjust to the
higher energy costs that will emerge as the
Egyptian government deregulates prices.

ECEP focuses on ten different technol-
ogy applications: cogeneration, waste heat
recovery, combustion control, power factor
correction, high-efficiency lighting, high-
efficiency motors, energy management sys-
tems, process controls, solid fuel boilers, and
insulation and refractors. Forty demonstra-
tions of these technologies are planned dur-
ing the life of the project, at an equipment
cost of roughly $23 million. The remaining
funds cover technical assistance, training,
and promotion.

% USAID, $51.6 million, 1989—98, Egypt

Program for the Acceleration of
Commercial Energy Research

This USAID/India program is helping to
overcome the energy constraints in India’s
economic development by promoting the
development of new or innovative products

or processes relevant to the Indian power sec-
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tor. PACER promotes commercialization of
emerging energy technologies, administers a
revolving fund for research awards and
grants, and encourages Indo-U.S. joint ven-
tures. PACER also provides grant assistance
for policy analyses and studies related to
energy use in India.

Since its inception in 1987, PACER has
assisted more than twenty-five projects in
developing and validating energy technolo-
gies, including technologies for renewables
and energy efficiency. For example, PACER is
providing matching funds totaling $2 million
for an Indo-U.S. joint venture in energy-
efficiency technology with industrial applica-
tions. PACER also has ongoing projects in
energy-efficient regenerative burner develop-
ment, a 500-kilowatt biomass gasifier-based
power-generation system, and continuous
fluidized-bed furnaces for heat treatment.

India Private Power Initiative

Through close cooperation with the
Indian government, the World Bank, the
Asian Development Bank, and other lending
institutions, IPPI is working to achieve its
goal to establish a sustainable, environmen-
tally conscious private power industry in
India. Over $5.5 billion in potential ULS.
investments in India’s power sector have been
facilitated through IPPI's successful leverag-
ing of technical assistance and training to the
State Electricity Boards.

[PPI provides hands-on technical assis-
tance to State Electricity Boards and the
Indian government to build in-country capa-
bilities to evaluate and process the numerous
project proposals now pending before the
government, as well as to help with the for-

mulation of the project contract documenta-
tion necessary to attract international financ-
ing. It also provides countrywide training on
the fundamental aspects of private participa-

tion in the power sector.

Renewable Energy
Commercialization Project

The RECOMM project is designed to
commercialize renewable-energy systems
across a wide range of technologies, applica-
tions, and services. This activity is specifically
intended to: (1) catalyze the commercializa-
tion for high-potential renewable-energy
technologies; (2) help develop commercially
successful, replicable models of renewable-
energy products and services; (3) improve
access to financing and capital for renewable-
energy development; (4) facilitate renewable-
energy partnerships between U.S. and Indian
companies; and (5) strengthen the overall
environment in India for renewable energy.
The project also includes funds for commer-
cializing rural photovoltaic energy, for devel-
oping a bagasse cogeneration program, and
for supporting a wind energy mapping activ-
ity.
it USAID, $639,000, 1995-98, India

Energy Management

Consultation and Training
Through

EMCAT promotes a systems approach to

four major components,
improving energy efficiency in the Indian
electric power sector. Two energy supply
components provide technical assistance and
training to enable the Power Finance Corpo-
ration to effectively use funds from multi-

lateral development banks to modernize,
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rehabilitate, and improve management for
existing energy systems and enhance the
environment for private power development.
And two end-use components have provided
funds to the Industrial Development Bank of
India to study the feasibility of investments
to enhance energy-efficiency and private

power-generation projects.
s [USAID, $27 million, 1991—1996, India

Greenhouse Gas Pollution
Prevention Project

This collaborative project between
USAID/India and the GEF represents a two-
part strategy to reduce greenhouse gas emis-
sions from energy generation. Both
components are designed to address the
major market, financial, and institutional
obstacles to introducing these technologies
and, thereby, to demonstrate their competi-
tiveness with other sources.

The first component is a near-term strat-
egy to increase the efficiency of coal use by
introducing coal-conversion efficiency mea-
sures and state-of-the-art coal-conversion
technologies at existing power plants. U.S.
technical advisors are assisting the National
Thermal Power Corporation and other state
utilities in promoting efficiency in thermal
power generation and installing advanced
environmental monitoring and control tech-
niques to reduce pollution.

The second component is part of a
longer-term strategy to reduce dependence
on greenhouse gas-emitting fossil fuels by
promoting more efficient bagasse (sugar cane
waste) cogeneration technologies, which
produce no net greenhouse gas emissions, to
exploit currently unused biomass resources.
The plants use efficient, high-pressure multi-

fuel boilers and high-efficiency turbines and
rely on supplemental biomass fuel, rather
than fossil fuels during the off season when
sugar cane is not available. This component
will provide incremental cost support for six
demonstration projects in additional to tech-
nical assistance, training, and cost-shared
research grants for developing cane trash and
other viable biomass fuels.

2= USAID, $6 million, 1995—2001, India

Natural Resources
Management Project

The NRMP provides support for manag-
ing Indonesia's protected areas and forests
through technical assistance, training of field
staff, and policy analysis. The project is
studying major policy and market failures
that result in resource depletion, and national
accounting methods for natural resources. It
also supports a pilot effort to develop viable,
multi-purpose management approaches for
selected protected areas, as well as applied
research on priority management needs for
natural production forests and protected
areas. -

% USAID, $30 million, 1990—1997, Indonesia

CLEAN/Energy Project
USAID/Jakarta has developed the Coor-

dinated Local Environmental Action Net-
works Project (CLEAN/Energy) to promote
renewable energy and energy efficiency. Cur-
rently in the initial stage of its implementa-
tion, CLEAN/Energy will achieve its goals
through four primary areas of activity: (1)
creation of an enabling regulatory environ-
ment for energy efficiency and renewable
energy, (2) development of cleaner energy

supplies through the promotion of renewable-
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energy technologies, (3) improvement in the
efficiency of conventional energy generation
and transmission, and (4) improvement in
end-use efficiency. Assuming that coal is the
marginal supply source, the project estimates
that potential carbon dioxide emissions could
be reduced by as much as 1.2 million tons in
the first year.

¢ USAID, $800,000, 1997—2002, Indonesia

Windpower for Islands and
Nongovernment Development

This project identifies favorable wind
areas in Indonesia’s eastern islands and demon-
strates the commercial feasibility of wind sys-
tems in at least ten locations for water
pumping, battery charging, electrification,
and communication. By working with non-
government organizations and community
representatives, the project is teaching local
people how to set up and manage small-scale,
nonfossil-fuel energy activities; operate and
maintain wind-powered generating systems;

and build self-sustaining local enterprises.

i USAID, $2.8 million, 1994—98, Indonesia

Environment/Global Climate Change,
Mexico Renewable Energy
Component

This USAID project, in collaboration
with DOE, is supporting the expansion of the
government of Mexico's nonconventional
rural electrification program and other
renewable-energy activities. It focuses on
socially productive uses of renewable energy,
including water pumping for potable water
supply, livestock watering, and small-scale
irrigation. The principal renewable-energy
technologies will be photovoltaics, wind-

power-driven electric turbines, and hybrid

systems combining these two technologies.
Installation of off-grid renewable-energy sys-
tems will avoid the greenhouse gas emissions
of the equivalent fossil fuel-generated elec-
tricity, while providing for sustainable devel-
opment in Mexico.

s USAID and DOE, $4 million, 1990—1996, Mexico

Energy Demand Management Project

This project focused on reducing energy
waste and improving the efficiency of energy
use in Morocco by introducing energy-
demand management techniques into impor-
tant sectors of the Moroccan economy,
including agro-industry, construction materi-
als, and hotels. It combined hands-on energy
and environmental audits of forty-six large and
medium-sized firms in four key industrial sec-
tors, links with Moroccan engineering training
institutions, and information dissemination on
the benefits and techniques of energy conser-
vation targeted to technical professionals and
company and plant managers.

The energy and other plant audits rec-
ommended measures that led to more than
$4 million in annual savings. In terms of
greenhouse gas reductions, these audits are
estimated to have prevented annual emissions
of approximately 140,000 tons of carbon
dioxide. Overall, the EDM project succeeded
in developing a demand for sophisticated
energy and environmental audits and associ-
ated energy-efficiency services in Morocco's
rapidly growing private sector.

USAID, $8.6 million, 1988—1996, Morocco

Philippines Demand-Side
Management Project
The overall goal of the Philippines DSM

project is to eliminate or defer the need for
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new fossil fuel-based power-generation facil-
ities, and to eliminate the need for inefficient
back-up systems, thus reducing the corre-
sponding greenhouse gas emissions. The pro-
ject comprises a three-pronged strategy of
(1) assessing the potential for utility demand-
side resources; (2) providing technical assis-
tance to help establish legislation, policies,
and regulations in support of DSM and inte-
grated resource planning; and (3) demon-
strating the technical, economic, and market
viability of DSM through the design and
implementation of an industrial-sector DSM
pilot program. The Philippine Department of
Energy estimates that through the project’s
reduction in marginal generation capacity,
1.5-5 million tons of carbon dioxide emis-
sions will be avoided annually by 2010.

To maximize the program's impact,
USAID and the Asian Development Bank
(ADB) are conducting a coordinated effort
whereby USAID provides grant-funded tech-
nical assistance and technical services, and
the ADB provides specialized project finance
for Philippine DSM investments. The project
was partly supported by a portion of the U.S.
funding commitment to support the Global
Environment Facility.

i USAID, $2 million, 1995—1998, Philippines

Philippines Assistance Support
Project, USAID/GEF Renewable
Energy Component

This project is a multi-donor effort to help
the Philippine government develop economic
infrastructure and stimulate investment. Pro-
ject activities include studies, operational sup-
Official
Development, and funding of a private-sector

pre-investment facility. The USAID/GEF

port to the Committee on

renewable-energy component will help the
Philippines demonstrate and test innovative
financing approaches for renewable energy in
economic development. This program helped
to finance projects to supplant some 15-18
megawatts of fossil energy systems directly
and will help with indirect assistance for
another estimated 20-25 megawatts, with cor-
responding reductions in greenhouse gas
emissions.

3 USAID, $3.75 million, 19901995, Philippines

Renewable Energy Financing and
Technical Assistance

REFTA seeks (1) to reduce the technical,
financial, economic, and institutional risks
associated with the developing renewable-
energy technologies in the Philippines and
(2) to use proven mechanisms to encourage
public- and private-sector investment in this
field. USAID is conducting this project with
funding from the U.S. commitment to the
Global Environment Facility and from Win-
rock International.

i USAID, $3.75 million, 1994—1996, Philippines.

Environment and Natural Resources
Management

This USAID/Philippines project pro-
moted the sustainable management of the
Philippines’ tropical forests by focusing on
policy reforms, natural resource protection,
and incentives for long-term stewardship of
public lands. Project members worked with
the Philippine government to empower local
communities to protect and manage many of
the country’s forest estates, ban logging of
primary forests, and develop and implement
site-specific plans to conserve and develop

natural forests. The project also promoted
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economic efficiency in the forest products
industry, which is managing existing natural
forests more productively and sustainably,
ensuring their continued survival as carbon
sinks.

si USAID, $125 million, 1990—1994, Philippines

Polish Coalbed Methane Project

Two US. agencies, in cooperation with
the Polish Ministry of Environmental Protec-
tion, are jointly funding a $1.1 million project
to demonstrate a new technology to use
methane from coal mines as fuel for a brine-
water treatment facility. The submerged evap-
oration technology began as a DOE/SBIR
effort in the early 1990s and has since led to
multiple applications.

Phase [ field testing was conducted at a
southern Poland mine site. The Phase Il field
demonstration successfully demonstrated the
system'’s technical feasibility. Upon its com-
pletion, this project is expected to signifi-
cantly reduce coal mine methane emissions
as well as provide a source of clean water for
the region.

# DOE and EPA, $600,000, 1993—1996, Poland

Environmental Policy and Technology,
Russian Air Management Program

Part of an overall environmental policy
project, RAMP is designed to demonstrate
how improved institutions, policies, and
practices in air-quality management can help
solve air pollution problems in Russian cities.
RAMP also aims to identify activities that will
reduce greenhouse gas emissions.

The program has begun by assisting Rus-
sian officials in a short-term study of Vol-
gograd's air-quality problems and in identifying

low- and no-cost emission-reduction measures.

Using experience gained in Volgograd, RAMP
will then help Russia define and implement
appropriate changes to national, regional, and
local approaches to air-quality management.
Through training, technology transfer, and
policy development, RAMP will assist Russia in
drafting air-quality legislation and regulations,
establishing standards, and setting emission

limits and permit requirements.

. USAID and EPA, $35 million, 1992—1996, Russia

GAZPROM Working Group

This working group aims to identify and

assess project opportunities to reduce
methane emissions from Russia's natural gas
system through the application of U.S. tech-
nologies. Approximately seventy U.S. com-
panies are participating in this effort,
together with DOE, EPA, and GAZPROM,
the Russian natural gas company. Working
group members have identified a number of
potentially profitable projects that could
improve the efficiency of Russia's natural gas
system and reduce methane emissions, and
several demonstration projects have been
successfully completed. A recent achieve-
ment was the first actual measurement of

leaks in the GAZPROM pipeline system.
2 EPA and DOE, $500,000, 1993—1996, Russia

Russian-American Fuel Cell
Consortium

This joint U.S.—Russian consortium will
draw on the scientific and engineering exper-
tise of the United States and in Russia to
advance the development of commercially
viable fuel cell technologies and promote
defense conversion goals. American industry
is expected to play a pivotal role in the con-

sortium's projects and has committed to cost-
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sharing projects. Seven initial projects deal-
ing with key technological impediments to
speedy commercialization have already been

identified.
= DOE, $5—10 million, 1997—2001, Russia

Promoting Energy Efficiency
in Russian Buildings

EPA is helping Russia develop new build-
ing codes to improve the energy efficiency of
its buildings. Annual energy consumption in
Russian buildings amounts to the equivalent
of over 370 million tons of coal. These build-
ings are also much less efficient than build-
ings found in western Europe or North
America, so there is a large potential for
emission reductions through energy effi-
ciency.

# EPA, $390,000, 1994—1997, Russia

Integrated Resource Planning
EPA has worked with an NGO and private-

sector consultants to introduce integrated
resource planning tools in the Moscow and
North Caucasus regions of Russia. Project
achievements include the preparation of an
investment package that raised up to $24 mil-
lion for the Mosenergo electric utility com-
pany, and the development of energy
regulatory bodies in the North Caucasus.
The project is also engaged in consumer edu-
cation about energy efficiency.

# EPA, $430,000, 1993—1994, Russia

Senegalese Southern Zone
Water Management

Below-average rainfall in the 1980s in
Senegal resulted in extended tidal flooding of
low-lying deltaic rice farms. The coastal wet-

lands, which normally were saturated with

rainwater and thus kept the sea at bay,
absorbed the sea water. This scenario could
become widespread in West Africa with sea
level rise and, in semi-arid areas, less rainfall.

This project aims to increase cereal pro-
duction in southern Senegal by improving
farmer recovery of land and use of water for
agricultural production. It includes environ-
mental monitoring and construction of
water-retention structures and tidal barrages
in cooperation with village water-manage-
ment committees. Activities such as these
may be required on a more general basis to
protect coastal deltas in the face of drier cli-
mates and sea level rise.

g USAID, $18 million, 1988—1996, Senegal

Community-Based Natural
Resources Management

This project aims to improve forest
resource management in Senegal through
direct participation by rural communities and
the private sector in land-use planning and
conservation..Building on a 1991 reforesta-
tion project in which 43,000 participants
planted trees on 1,300 hectares (3,200 acres)
of land, the follow-on project includes con-
tinued tree-planting and forest-regeneration
activities to instill in the population a sense
of stewardship for natural resources. The pro-
ject aims to work with community groups
and farmers to plant three million trees, and
to protect and manage natural forest regener-
ation on 200,000 hectares (494,000 acres) of
land. A related policy and institution-
strengthening component will work through
Senegal’s national environmental plan
process to ensure that these gains are sus-
tained.

#: USAID, $12 million, 1993~1999, Senegal

246 & U.S Climate Action Report



Chinga
i In February 1995, DOE and the China State Science: and Technology'

! for Cooperation in the Fields of Energy Efficiency and Renewa_ e Energy Technology Development
and Utilization. In October 1996, they sugned the Energy Eﬁ‘cnency Annex to- thls Protocol ‘Activities

¢ district heating, cogeneratlon energy- eff' cient butldmg demonstratl
g tems,industrial process control, lighting, ener -eﬁic»ent electrlcal

: =ment|ng 'showcase demonstrauon projects “India. uccessfu rephcauon ‘of these:'demonstratlon
i prolects W|Il reduce energy consumptnon and emnssnons of greenhouse gases.

8 Mex:co

On May 7 1996 representatlves from DOE and the Mexican Secretariat of Energy signed an
§ Agreement for Energy Cooperation. Among the agreement’s objectives are to develop a framework
E for cooperation between the two parties to facilitate the establishment of collaborative activities in
£ the fields of research, development, and commercialization to promote improved use of renewable-
g - energy, energy-efficiency, and fossil-energy: technologues
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Renewable Energy for South Africa
DOE and USAID have been instrumen-

tal in developing business plans for the solar
home system market in South Africa, with
the initial pilot of 2,500 solar systems being
installed in late 1996 or early 1997. Approxi-
mately 20 percent of South Africa’s rural pop-
ulation is expected to remain unconnected to
the electricity grid for at least twenty years.
The South African government has elected to
shoulder the costs to electrify 2,000 clinics
and 16,800 schools through photovoltaics,
but is seeking long-term sustainable solutions
for electrifying an estimated 2.5 million
homes and 100,000 small businesses.

# DOE and USAID, $1.75 million, 1996—1997,

South Africa

PV Manufacturing Facility

Through DOE's National Renewable
Energy Laboratory, the United States helped
facilitate the first investment in Suncorp Sys-
tems. This sister company of U.S. Suncorp
Manufacturing intends to sell solar home sys-
tems throughout South Africa and possibly
Southern Africa via a network of franchises.
The photovoltaic manufacturing facility Sun-
corp Systems opened in August 1995 in
South Africa and has maintained a positive
cash flow since November 1995. When the
plant reaches full capacity, it will produce 1.4
megawatts annually.

% USAID and DOE, $2 million in 1995, South
Africa
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Along with its bilateral activities, the
United States works within various multi-
lateral fora to address the problem of global
climate change. Numerous organizations
have integrated climate-related activities into
their operations since the Framework Con-
vention on Climate Change (FCCC) entered
into force. The United States actively sup-
ports this development, recognizing that
multilateral efforts are essential to achieve
progress on climate change issues.

Owing to its heavy technical and finan-
cial responsibilities in many multilateral fora,
the U.S. plays a leadership role in advancing
climate-related objectives in appropriate
organizations. This section describes the
U.S. role in, and contributions to, some of
the chief financial and policymaking bodies

relevant to climate change.

Framework Convention on
Climate Change

In the existing Convention framework, the
United States has seconded technical experts
to the FCCC secretariat to help implement
methodological, technical, and technological
activities. For example, the United States has:
# Reviewed the national communica-

tions of other Parties and assisted

with work on the methodologies for
inventorying national emissions.

lultilateral
Ovrganizations

# Sought to ensure that all countries
undertake appropriate analyses of
their own circumstances prior to
action—and then act on these
analyses.

# Suggested and, where possible,
demonstrated flexible and robust
institutional systems through which
actions can be taken (such as pro-
grams to implement emission reduc-
tion activities jointly between Parties,
and emission trading programs).

% Used its best diplomatic efforts to
prod those in the international com-
munity reluctant to act, seeking to
convince them that the issue is criti-
cal and warrants global attention.

As a result of these effo;ts, the United
States expects the ongoing negotiations will
successfully conclude in late 1997, and the
successful implementation of both the Con-
vention and the new legal instrument will
protect the Earth against the potential haz-
ards of global warming.

Other Relevant Conventions
and Agreements

The United States is a party to several
international agreements that are also rele-
vant to the control of greenhouse gases or
otherwise work to mitigate climate change:
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The 1985 Vienna Convention for the
Protection of the Ozone Layer and its

%

1987 Montreal Protocol on Substances
That Deplete the Ozone Layer
The Intergovernmental Panel on Cli-

#®

mate Change

fa

The Geneva Convention on Long-
Range Transboundary Air Pollution
and its NO, Protocol

z The U.S.-Canada Air

Agreement

Quality

# The Commission on Sustainable
Development
% The Commission on Environmental

Cooperation

Global Environment Facility

The CEF was created on a pilot basis in
1991 as a collaborative effort between the
World Bank, the United Nations Development
Program, and the United Nations Environment
Program to finance efforts in developing coun-
tries and countries with economies in transition
to protect the global environment. Specifically,
the GEF helps reduce the threat of climate
change, reverse the depletion of the ozone
layer, arrest the loss of biodiversity, and protect
international waters.

The GEF provides the multilateral frame-
work necessary for managing the global envi-
ronmental commons. Since no country’s
actions alone can protect the global environ-
ment, countries only have an incentive to act
if all other major countries cooperate. Instead
of focusing solely on conservation, the GEF
has a unique mission—to support efforts by
developing countries to redirect their devel-
opment paths toward pro-environment, pro-

growth alternatives.

The GEF underwent an independent
evaluation and a fundamental restructuring in
1993, and began full-scale operations in July
1994. The United States has played a leader-
ship role in the restructuring process and sub-
sequent reforms. Achievements include:
establishment of a governing body represent-
ing all participating countries; development
of a clear operational strategy; expedited pro-
cedures for national communications support
and related enabling activities and for
medium-sized projects; observer status for
NGOs at GEF meetings, along with public
availability of much documentation; strong
guidelines for public participation in GEF
project preparation and implementation; and
a strong monitoring and evaluation frame-

work.

Project Portfolio

To date, the GEF has committed about
$1.3 billion for over two hundred full
enabling activities, research, and investment
projects. In addition, the GEF has supported
over three hundred local projects in over
thirty countries through its Small Grants Pro-
gram. U.S. government agencies, founda-
tions, NGOs, and private firms have been
crucial in the development and implementa-
tion of numerous climate focal area projects
in the portfolio, as well as several currently in
the project development pipeline.

Leveraging New Resources

Especially in its climate focal area, the
GEF is increasingly successful in leveraging
additional financing for sustainable develop-
ment projects. For example, GEF projects
implemented by the World Bank are leverag-
ing $2.7 billion in additional co-financing.
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Public funds can never be sufficient and, in
some cases, can threaten distortions in eco-
nomic development.

The United States has led the GEFs
efforts to engage the private sector in climate
change, such as by reducing barriers to the
commercial viability of low- or no-green-
house gas technologies. This may be the
GEF's most important function. Success in
addressing climate change clearly depends
on mobilizing private-sector investment,
which is fundamental for the development
and proliferation of new technologies. The
private sector is far more successful than the
government in transferring technologies in

an economically sustainable manner.

U.S. Financial Contributions

Aside from project development invest-
ments and co-financing by agencies and non-
governmental sources, the United States is
the second largest contributor to the Opera-
tion Phase to date, with $190 million. The
United States currently has accrued overdue
commitments to the GEF due to budget
deficit-reduction measures that are important
to not only the United States but the world
economy. Nonetheless, the Administration
continues to consider the GEF a high priority
and is working with Congress to fulfill its
current pledge of $430 million.

Muiltilateral Development Banks

The multilateral development banks
(MDBs) represent a powerful tool for imple-
menting environmental policy goals. The
United States has urged the MDBs to
reassess the use of their resources with a view

toward encouraging sustainable develop-

ment. Much progress has been made in this
area in recent years, as awareness of the
interdependency between economic growth
and sustainable resources has become wide-
spread.

% The African Development Bank focuses

on capacity development in borrow-

ing countries to build up the institu-
tional, statutory, and regulatory
frameworks necessary for imple-
menting an integrated least-cost
planning approach that encompasses
energy supply and efficiency, and the
environment. The ADB is also work-

ing on developing renewable and
alternative energy sources.

The Asian Development Bank is allocat-

ing more resources to focus on

53

energy efficiency and conservation,

unconventional energy resource
development, and intensified envi-
ronmental initiatives. Its policies
concentrate on moderating energy
demand, improving efficiency in
resource allocation, and strengthen-
ing institutions for national energy-
conservation activities, with greater
focus on policy analysis.

% The European Bank for Reconstruction and
Developments energy operations aim
primarily at improving energy effi-
ciency in both supply and demand.
To address these aims, the EBRD
promotes pricing reform, improved
standards for insulation, and the
introduction of more energy-

efficient technology. Bank assistance

will be based on least-cost energy
plans or, preferably, an integrated

resource planning strategy.
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% The Inter-American Development Bank will
continue to assist borrowing countries
in adopting energy-development
strategies that are environmentally
sustainable by: (1) elaborating on
integrated least-cost energy develop-
ment plans and, where such plans do
not exist, supporting the development
of such plans; (2) promoting the effi-
cient use of energy in all economic
sectors; and (3) developing and carry-
ing out regional energy integration
programs.

s World Bank policy states that energy
lending will be based on integrated
least-cost energy plans, with empha-
sis on energy efficiency, demand-side
management, and the exploitation of
renewable-energy sources. The

World Bank is also playing a major

role in the GEF, where it is responsi-

ble for the majority of GEF invest-
ment  operations to reduce
greenhouse gas emissions.

The United States continues to urge the
MDBs to increase their lending for and their
staff positions in the areas of renewable
energy and energy efficiency. The United
States also encourages the banks to consider
the impacts of their lending on global climate
through the use of enhanced environmental

impact assessments.

International Energy Agency

The IEA is an autonomous body estab-
lished in 1974, within the framework of the
Organization for Economic Cooperation and
Development (OECD), to cooperate in

energy matters and promote energy security.

Increasingly, IEA member countries have
come to see energy security not only in terms
of ensuring an adequate energy supply for
themselves, but also in terms of seeing that
the worldwide production and use of energy
are environmentally sustainable over the long
term.

To support its members in their commit-
ments to reduce greenhouse gas emissions,
the IEA is engaged in a growing number of
These
include a series of analytic studies on the

activities related to climate change.

interactions between energy and the environ-
ment, a Climate Technology Initiative and
other agreements for the development and
diffusion of climate-friendly technologies,
and a long-standing program of multilateral
cooperation to develop technologies that use
renewable-energy resources, that produce
cleaner energy from fossil fuels, and that use

energy more efficiently.

Analytic Studies on Energy and
Climate Change

The IEAs ongoing study on the Energy
Dimensions of Climate Change is identifying
the key factors that affect the impacts of
energy production and use on emissions of
greenhouse gases. Some of the policy options
the study is examining are removal of subsi-
dies and price distortions; taxes and charges
to raise energy prices; accelerated introduc-
tion of lower-carbon and carbon-free tech-
nologies; voluntary agreements, standards,
and labeling programs; joint implementation;
and target-related tradable permits.

The IEA is also engaged in work to bet-
ter understand the potential contributions
that new and improved technologies may be

expected to make to climate change mitiga-

252 & U.S. Climate Action Report



tion in the transportation, power production,
and buildings sectors.

Recently, the [EA and OECD have jointly
produced a range of FCCC working papers
on policies and measures for common action.
These include studies of policies for reducing
carbon dioxide emissions from road vehicles,
reform of coal and electricity subsidies, full-
cost pricing in energy markets, carbon and
energy taxes, energy-efficiency standards for
traded products, finance of energy efficiency
in countries with economies in transition, and
options for greenhouse gas reduction in agri-
culture and forestry.

Climate Technology Initiative and
Related Agreements

Undertaken by a group of Annex 2 Par-
ties to the FCCC and supported by the IEA
and OECD secretariats, the CTl began by
taking an inventory of activities in
[EA/OECD member countries to promote
climate-friendly technologies. This inventory
should help to identify future areas for
increased cooperation among countries with
similar activities, as well as to alert new coun-
tries of possibilities for joining work under-
way. The CTI has since been expanding the
scope of its activity through several task
forces, with participation from the United
States and other member countries.

The United States is taking a leading role
in the CTI task force on Energy Technology
Networking and Capacity Building, which is
engaged in a broad array of activities to make
reliable information on climate change tech-
nologies more accessible, to develop options
for improving information centers and sys-
tems on climate change technologies in
developing countries, and to support the

involvement of experts around the world in

achieving these ends.

The United States is also actively
involved in the CTI task force on Green-
house Gas Capture, Removal, and Disposal.
The work plan for this group includes coop-
erative activity on technologies for biological
production of hydrogen fuel, chemical fixa-
tion and use of carbon dioxide, and land and
ocean sequestration of carbon dioxide.

Apart from the CTI, several standing [EA
implementing agreements provide for multi-
lateral cooperation on greenhouse gas tech-
nologies.

z The Greenhouse Gas Technology
Information Initiative (GREENTIE)
aims to identify energy technologies
that mitigate greenhouse gas emis-
sions and have the potential for
international deployment.

# The Center for the Analysis and Dis-
semination of Demonstrated Energy
Technologies (CADDET) was estab-
lished to promote the use of available
energy-efficiency technologies, but
will soon be merged with GREENTIE.

# The Greenhouse Gas R&D Program
is conducting full fuel-cycle analyses
of conventional and advanced
power-generation systems and evalu-
ating novel strategies to reduce CO,

emissions.

Asia-Pacific Economic
Cooperation

In 1995-96, the United States con-
tributed $1.3 million to this ministerial-level
agreement to promote the economic and
social well-being of the Asia—Pacific region.
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The United States has the lead in the energy
efficiency area, which focuses on workshops
and seminars on energy-efficient technolo-
gies and practices, and develops programs for
mitigating greenhouse gas emissions using
energy technology. These programs empha-
size training and information exchange,
analysis of options and mutually agreed tech-
nology research and development.

An example of an activity with direct

relevance to greenhouse gas abatement is

the APEC Joint Multilateral Demonstration
Project for the Recovery and Utilization of
Coal Mine Gas, being carried out in the
People’s Republic of China. This is a three-
phase effort to identify potential ways to
improve  environmental performance
through expanded coal mine gas demon-
stration projects. The third phase will
involve the design and engineering study
for the construction of a demonstration

facility.
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The U.S. private sector is engaged in

many important activities overseas, particu-
larly in the areas of renewable energy and
energy efficiency. Of equal importance for
mitigating the threat of climate change are
the efforts of LS. industry to expand its
exports of climate-friendly technologies. The
potential for technology transfer from the
private sector dwarfs the ability of govern-
ments in this field. Following are some exam-
ples of LS. private-sector activities related
to climate change; the list is by no means

exhaustive.

"Edison Electric Institute

EEI is the association of investor-owned
electric utilities in the United States. In 1995,
it set up a program called International Util-
ity Efficiency Partnerships (IUEP), whose
purpose is to identify opportunities to sup-
port joint implementation project investment
and development activities, and to demon-
strate utility commitment to voluntary
approaches to global climate issues. [UEP
currently has ten projects underway in nine
countries, with over $550 million in funding.

With support from fifty-five electric util-
ities, EEl developed the Utility Forest Car-
bon Management Program to expand the
industry's efforts to manage carbon dioxide

through domestic and international forestry

projects. The program'’s goals are to advance
the state of knowledge regarding options for
managing greenhouse gases via forestry,
establish low-cost forestry options to manage
greenhouse gases, and implement forestry

projects.

The Alliance to Save Energy

Under its Sustainable Cities and other
projects, the Alliance promotes energy-effi-
ciency initiatives in Monterrey, Mexico;
Kaliningrad, Russia; Lviv, Ukraine; Ghana;
India; and China. These initiatives are
designed to fit the needs of each region—
from promoting municipal energy policy
changes, to leading trade missions that foster
energy-efficiency awareness, to developing

an overseas office.

U.S. Export Council for
Renewable Energy

US/ECRE offers training programs
through its member trade associations, as
well as the Renewable Energy Training Insti-
tute. RETI was established to match interna-
tional requests for education and training
with qualified, experienced U.S. instructors
and institutions. US/ECRE also facilitates
training sessions at multilateral development

banks, commercial banks, and private foun-
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dations to familiarize them with renewable-
energy and energy-efficiency products and

services.

Export Council
for Energy Efficiency

ECEE is a consortium of five of the
country's leading advocates of energy effi-
ciency. Its mission is to expand exports of
energy-efficiency products and services by
leading trade missions, identifying financ-
ing, and connecting U.S. companies with
foreign buyers. ECEE and US/ECRE are
jointly engaged in an Asia—Pacific Initiative,
under which ECEE has, for example, pub-
lished a market assessment of the opportuni-
ties for energy efficiency in Indonesia and
organized training workshops in the Philip-
pines.

International Institute for
Energy Conservation

IIEC seeks to accelerate the adoption of
energy-efficient policies, technologies, and
practices in developing countries and coun-
tries with economies in transition. It acts as a
facilitator between institutions with experi-
ence implementing energy-efficiency pro-
grams and those institutions in developing
countries with the need for such expertise.
[IEC is a close partner of both the U.S.
Country Studies Program and EPA.

American Council for an
Energy-Efficient Economy

For over a decade, ACEEE has worked
with Brazil to establish a national electricity
conservation program, as well as a National

Institute for Energy Efficiency modeled on
ACEEE's activities.
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Rebuild
America

{Climate Plan Action 1)

By accelerating cost-effective, energy-efficient investments in public housing, and in commercial and multifamily
buildings, Rebuild America partnerships are expected to cut energy bills significantly, create local jobs, improve envi-
ronmental quality, and provide more comfortable indoor environments that enhance the quality of life and worker
productivity. For example, in the year 2000, Rebuild America partnerships plan to retrofit 2 billion square feet of com-
mercial and housing floor space. This would put $3 billion into local economies and create $650 million in annual
energy savings for building owners and occupants in the near future.

Partnerships are based on local needs and priorities, which provides community leaders a high level of flexibil-
ity in designing their Rebuild America programs. Any assembly of companies and organizations that commit to a
community focus may form Rebuild America partnerships. Partners receive a customized set of products and services
designed to meet their community's special needs as well as national recognition for innovative approaches to
community-wide programs. A Rebuild America program representative works with the partners’ team to ensure that
timely and effective assistance is provided.

Achievements

As of March, 1997, Rebuild America is working with over 120 communities representing 38 states and territories.

B Rebuild Boston is incorporating water and energy efficiency into community enterprise zones.

& Kansas City Energy Efficiency Partnership is improving energy efficiency in schools and nonprofits over the bi-
state, five-county metropolitan area.

® Re-energize East Bay is dramatically increasing the penetration of energy-efficiency te€hnologies into the often
overlooked small commercial market in the San Francisco Bay area.

® Rebuild Colorado is increasing the energy efficiency of the state’s commercial and government buildings
through performance contracting.

During the December 1996 Rebuild America Fall Forum, partners were enthusiastic about their achievements and
about the success of the program in general. For example, through the Tennessee Department of Economic and Com-
munity Development, Rebuild Tennessee is targeting communities with 17,000 people or fewer—oparticularly small busi-
nesses—to achieve an estimated 30 percent energy cost savings per building retrofitted.

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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Green Lights® &
ENERGY STAR Buildings

{Climate Plan Actions | & 2)

EPAs Green Lights® and ENERGY STAR Buildings programs are designed to maximize cost-effective investments
in energy efficiency for commercial and industrial buildings. These buildings account for over 15 percent of all U S.
energy consumption, contributing significantly to greenhouse gas emissions and other air pollution. This pollution
can be reduced through energy-efficiency investments that also reduce energy bills.

Green Lights®

Through the voluntary Green Lights® program, EPA overcomes informational and other barriers to energy-
efficiency investments made by small and large businesses and by state and local governments. Green Lights partners
are reducing their lighting energy consumption through cost-effective, energy-efficient lighting technologies. On
average, investments in these technologies cut electricity consumption in half and provide a 35 percent rate of return
due to the significant energy bill savings. EPA provides technical information and support and environmental recog-
nition to participants who adopt these voluntary and profitable energy-efficiency measures. Because lighting accounts
for 35 percent of total building electricity consumption, Green Lights has a substantial overall impact on U.S. energy
consumption and greenhouse gas emissions.

ENERGY STAR Buildings

Expanding on the successful Green Lights® program, EPA works with individual building owners, developers,
and others through its voluntary ENERGY STAR Buildings program to encourage more comprehensive building
upgrades. This program leads a building owner through a five-stage strategy to capitalize on system interactions that
maximize energy savings at minimum cost. Green Lights is the first step of this strategy. EPA has successfully com-
pleted the ENERGY STAR Showcase Buildings program, in which charter partners demonstrated an average building-
wide energy savings of 30 percent.

Achievements

The Green Lights® and ENERGY STAR Buildings programs currently have over 2,300 participants, including small

and large businesses, universities, and state and local governments.

g Green Lights partners have already invested $1 billion on energy-efficiency improvements, with commit-
ments for much larger investments in the near future.

g  Green Lights partners are saving over $300 million a year on their energy bills.

u Green Lights partners are preventing 700,000 metric tons of carbon-equivalent pollution annually, equiva-
lent to eliminating the emissions from over 500,000 cars.

Contact: Maria Tikoff, EPA, Atmospheric Pollution Prevention Division, 202-233-9190.
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Cost-Shared Demonstrations
of Emerging Technologies

{Climate Plan Action 4}

DOE has longstanding experience working in collaboration with appliance and equipment manufacturers and

distributors to promote the development of innovative, energy-conserving building equipment. Performance testing
and new-product evaluation in commercial buildings are two of several areas enhanced through cost-shared demon-
strations. DOF's cost-shared demonstration programs seek to achieve benefits primarily through reduced energy con-
sumption for building appliances and HVAC (heating, ventilating, and cooling) systems.

By organizing projects that bring together manufacturers and prospective purchasers to test and evaluate proto-
type equipment, DOE expects to reduce the market risk perceived by the developer of new technology and provide
users the opportunity to influence final design decisions. The result is greater investment in new, energy-efficient
products, more rapid introduction of those products to the marketplace, and fewer failures of commercial introduc-
tions.

To achieve continuity and better coordination in its demonstrations, DOE has formed partnerships with groups
of industrial and commercial firms having the potential to put emerging technologies to use. These Technology Part-
nerships include a consortium of hotel/motel chains and the National Association of Energy Service Companies.

Achievements

® Through a consortium of the hotel/motel industry, representing over 30 percent of ULS. hotel space, DOE
and Red Lion Inn hotels demonstrated a new energy-saving system for large central laundries that allows
reuse of hot laundry wash water.

# DOE and the U.S. Postal Service have embarked on a major demonstration of sulfuflamps, to introduce this
technology to other similar facilities. Aircraft hanger lighting demonstrations are planned for Hill Air Force
Base.

# Successful demonstrations of the "horizontal-axis” clothes-washing machines have prompted DOE and May-
tag to demonstrate the water and energy savings of this beneficial technology to a small town that has severe
water problems. Under a cooperative research and development agreement with Maytag and Oak Ridge
National Laboratory, Maytag will replace washers in 90 homes throughout Bern, Kansas. To promote the
environmental benefits of this technology in areas with severe water problems, DOE received co-funding
from the Bureau of Reclamation that will be used to compare the energy and water consumption of the exist-
ing and new washers.

a8 DOE and the National Association of Energy Service Companies are improving the effectiveness of perfor-
mance contracting as a means of introducing energy-efficient technology to the commercial sector.

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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Operation, Maintenance and
Training for Commercial Building
Facility Managers and Operators

{Climate Plan Action 5)

DOE will use training programs and the educational infrastructure of the trades in its work to develop an oper-
ation and maintenance training curriculum highlighting energy. Once in place, training will be available to new and
experienced operators to assist in maintaining knowledge about energy-efficiency improvements for a highly transi-
tory career field. DOE also draws upon the experience of the Federal Energy Management Program, that of state
energy offices, low-income weatherization providers, utilities, and other successful programs currently underway,

such as Rebuild America.

Achievements
® Surveyed existing programs and the successes and measures that have been used to evaluate training pro-
gram effectiveness.

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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ENERGY STAR® -

Products W

EPA DOE
{Climate Plan Action §) SAMNG THE EARTH SWIG YURMONEY

The Action Plan expandied the ENERGY STAR® Products program. I the year 2010, the fll program is expected
to generate: . . . . ¢

DOE and the EPA are working to bring high-efficiency consumer products into American households and build-
ings. Products include those used for space heating and cooling, water heating, lighting, refrigeration, laundering, and
cooking.

Working with equipment manufacturers, DOE and EPA are using the ENERGY STAR® label to promote highly effi-
cient products. Consumer education is an important part of the labeling activities. A national consumer education
campaign is being developed to educate consumers about the important link between energy use and the environ-
ment. With the ENERGY STAR? label, consumers will be able to easily identify products that save energy and money
and help the environment. DOE has launched "ENERGY STAR Retailer” to further promote efficient products through
point-of-purchase information, product labeling, sales force training, and corporate advertising.

Collaboratives formed with DOE are facilitating the development of initial markets for advanced technologies,
for example, by encouraging large purchases. Large-volume purchases help reduce manufacturing costs through
economies of scale in initial production.

Achievements

g Consumers and businesses prevented over one million MMTCE in 1996, and saved over $400 million on
energy bills due to ENERGY STAR equipment.

g  Over 500 manufacturers are currently participating, offering over 13,000 product models that qualify for the
ENERGY STAR label.

® Four major utilities have joined the program to promote ENERGY STAR appliances with retail chains in utility
service territories.

a Over 920 retail stores now label ENERGY STAR refrigerators, dishwashers, and room air conditioners.

® Public housing authorities, including the New York Public Housing Authority, are about to purchase over
70,000 high-efficiency refrigerators for their apartment complexes.

& More than 70 builders and developers have committed to build over 10,000 ENERGY STAR Homes across the
United States.

Contacts: DOE’ Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International), EPAs ENERGY STAR Hotline, 1-888-782-7937 (Domestic) or 202-775-6650 (International).
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Residential
Appliance Standards

{Climate Pian Action 7}

| :_' ;-Thl. actxon is part of DOEs nghtmg and A 'phance Standards Program ln the year 20I0 thlS broader pro' =
gram s expected to’ generate E:

Residential consumers spend $110 billion each year on home appliances and equipment, such as refrigerators,

water heaters, and air conditioners. As this equipment is replaced, large savings opportunities are available from the
purchase of high-efficiency equipment. The Energy Policy Act of 1992 directs DOE to develop mandatory energy-
efficiency standards for residential appliances. DOE must review these standards in accordance with a statutorily set
schedule to determine whether the standards are stringent enough. Energy and carbon emission reductions from this
action will be a direct result of more stringent appliance efficiency standards.

The Residential Appliance Standards program creates higher energy-efficiency levels for eleven product cate-
gories of residential appliances. The program enlists the participation of manufacturers, trade associations, environ-
mental groups, utilities, government agencies, residential appliance retailers, and others in public rulemaking
processes to set these new standards.

Achievements

8 Three-Product Rulemaking—In September 1993, DOE published an Advance Notice of Proposed Rule-
making in the Federal Register regarding energy-conservation standards for central air conditioners and heat
pumps; furnaces; and refrigerators, refrigerator-freezers, and freezers. The three-product rule has since been
amended into three separate rules. The standard, which applies to refrigerators, refrigerator-freezers, and
freezers, was published in July 1995.

g Clean Three Rulemaking—DOE has conducted analyses on clothes washers, clothes dryers, and dish-
washers and held a workshop in July 1995 to discuss the results with stakeholders.™

g Eight-Product Rulemaking—The eight-product rule was divided into several separate rules. One rulemaking
applies to room air conditioners, gas and oil water heaters, direct heating equipment, kitchen ranges and
ovens, mobile home furnaces, and pool heaters. A proposed television rule has been withdrawn.

& A congressional moratorium imposed on new standards during 1996 has ended. DOE expects to issue final
rules for improved efficiency standards for refrigerators and room air conditioners in 1997. An Advanced
Notice of Proposed Rulemaking for clothes washers is also due out in 1997,

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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Energy Partnerships
for Affordable Housing

{Climate Plan Action 8 & i 1)

" This‘initiative is part of DOE's Residential Bui

Energy Partnerships for Affordable Housing is designed to improve the energy efficiency and affordability of
public and privately owned single-family and multifamily housing for low- to moderate-income families throughout
the nation. Its main goal is to create local and community partnerships that will collectively commit to installing
energy-efficiency improvements in at least one million low-income housing units by the year 2000.

Begun as a joint initiative between DOE and the Department of Housing and Urban Development, the program
establishes voluntary collaborations with state and local governments, utilities, and the housing development and
financing industries that can provide resource-efficient and affordable housing in new and revitalized buildings.
Major program components include: (1) formal partnerships with local public housing authorities to improve large
portions of the housing they own and operate; (2) work with community-based housing providers, builders, archi-
tects, and associations to showcase and promote efficient whole-building design scenarios throughout their commu-
nities; and (3) close collaboration with retailer program efforts to foster appliance efficiencies. The partnership also
works with those who establish guidelines for Home Energy Rating Systems.

Program goals are expected to be reached by making technical assistance available to community-based housing
providers for the application of whole-building design and rehabilitation specifications that can achieve 20 to 30 per-
cent efficiency gains over current practice. DOE and the National Association of Housing and Redevelopment Offi-
cials have united under DOE's Energy Partnerships for Affordable Housing program.

Achievements

s DOE initiated partnerships with public housing authorities and community housing organizations in
Chicago, Atlanta, Boston, Baltimore, and Los Angeles, with one goal being a 30 percent reduction in utility
bills.

s DOE, EPA, and Habitat for Humanity are working together to improve the energy and resource efficiency
of the over 3,000 homes Habitat has built in the United States.

g DOE is funding seven states (AK, AR, CA, CO, MI, VT, and VA) to overcome the barriers to the use of
energy-efficient mortgages.

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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Cool

Communities
{Climate Plan Action 9)

Cool Communities aims to reverse problems associated with urban heat islands by developing community part-
nerships to create a market for highly reflective exterior surfaces on buildings and roads, in combination with urban
tree planting as a cost-effective energy-efficiency measure.

Private-sector involvement in Cool Communities is an integral part of the program. The nonprofit conservation
organization American Forests is DOE's and the U.S. Forest Service's primary partner in this program. Utility com-
panies, through their participation in the Climate Challenge program, also are partners. Roofing, pavement, coatings,
and landscaping industries, as well as other federal agencies participate in product development and marketing.

Overall Achievements

m  As of March 1997 there are 10 designated Cool Communities.

& In its next revision, the National Energy Performance Standards for Buildings (American Society of Heat-
ing, Refrigeration and Air-Conditioning Engineers) will give energy-conservation credits for cool roofs and
shade trees. Similar credits will be offered in the California Title 24 building standard.

& South Coast Air Quality Management District in California accepted Cool Communities strategies as the
most cost-effective single measure in the reduction of smog. Consideration is being given to include “cool”
technology in 2 NO, and smog offset trading market.

® The American Society for Testing and Materials is standardizing procedures for rating roofs and pavements
for reflectivity. A new “Solar Reflectance Label” will help consumers evaluate the energy efficiency of cool
products. -

Selected Community Achievements

& Austin, Texas—Initiated “Trees for Energy,” in which utility companies, landscaping industry professionals,
and local government officials collaborated on incentive rebates for planting community trees.

& Atlanta, Georgia—Broadcasts heat-island reports on the evening weather and used the 1996 Summer
Olympics to publicize demonstrations of Cool Communities technologies.

m Frederick, Maryland—Estimates energy savings of $1 million annually from existing trees and roofs, with a
potential tripling of savings by using more “cool” technologies.

& Dade County, Florida—Is raising funds from the state’s sale of panther and manatee license plates to reestab-
lish trees destroyed by Hurricane Andrew.

g Davis—Monthan Air Force Base in Tucson, Arizona—Was awarded the Federal Energy Efficiency Landscape
Award for Cool Communities accomplishments.

e National Air Station, Oceana—Is planning tree-planting, pavement, and roofing projects.

Contacts: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International); Rita Schoeneman, USDA, Forest Service, Cooperative Forestry, 202-205-1612.
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Updating State
Building Codes

{Climate Plan Action 10}

Updating and implementing building energy codes is often the most cost-effective means of overcoming market

barriers to energy efficiency. These codes eliminate inefficient construction practices and technologies at little to no
increase in first cost and significant energy cost savings.

DOE provides technical and financial support to states in updating and implementing the energy-efficiency pro-
visions of their codes. Competitive, cost-shared, incentive grants are provided to assist states in leveraging their own
programs and those of their utility and building industry partners to update their codes and train code officials,
designers, and builders in how to use them. DOE develops materials and tools to make energy codes easier to use and
administer, and disseminates them to the states. DOE also develops core training materials and fosters industry part-
nerships with states to carry out training.

DOE' goal is to reduce total emissions and energy use in new buildings by 35 percent by the year 2000, from
1990 levels.

Achievements

& Twenty-seven states have adopted and implemented residential energy codes that meet or exceed the 1992
Model Energy Code. These state codes govern 54 percent of U.S. residential construction.

® Twenty-five states have adopted and implemented commercial building energy codes that meet or exceed
the building industry consensus energy code, ASHRAE/IESNA 90.1-1989. These state codes govern 61 per-
cent of U.S.commercial construction.

s Over 1,000 architects, engineers, builders, and code officials have been trained m how to comply with
updated state codes.

& DOE has developed a set of materials and tools that make it easy to design and build to the Model Energy
Code. Called MECcheck, this set has been disseminated to over 10,000 people in 20 states.

& A parallel set of materials, COMcheck-EZ, has been developed for low-rise commercial buildings (three sto-
ries or fewer), which comprise the majority of U.S.commercial building.

% DOE has formed partnerships with a number of product manufacturers to assist states in training designers
and builders.

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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Construction of
Energy-Efficient Buildings

The Rebuild America and ENERGY STAR Buildings programs are effectively improving the energy efficiency of

existing commercial and industrial buildings. Additional, long-term energy savings and greenhouse gas reductions can
be achieved by improving the energy efficiency of new commercial and industrial buildings. By 2010, one-fifth of all
energy consumption in commercial and industrial buildings is projected to be from buildings that are built after 2000.
These new buildings are projected to be responsible for 50 MMTCE of greenhouse gas emissions in 2010. Through
this joint initiative, DOE and EPA will expand their voluntary programs in the buildings sector by promoting energy
efficiency in the construction of new buildings.

Despite the wide availability of reliable, energy-efficient technologies and building designs, most builders and
architects are not taking advantage of these energy cost-saving opportunities. Several barriers in the current build-
ings market perpetuate the construction of inefficient buildings. Most notably, builders and designers usually do not
own and operate their buildings and are, therefore, not responsible for paying the energy bills. Increasing the con-
struction costs to achieve long-term energy savings, even when there is a quick payback of only a couple of years, is
not feasible unless purchasers and financiers of buildings have clear and reliable information regarding the cost sav-
ings they can expect.

DOE and EPA will work with builders, architects, owners and operators, and the financial community to encour-
age and recognize the construction of energy-efficient buildings. Working with these industries, DOE and EPA will
develop a system to differentiate buildings that offer energy cost savings from typical, inefficient buildings. Rebuild
America has already begun working with the American Institute of Architects and many other partners to reach these
goals. ENERGY STAR Buildings has developed an energy-efficiency building program that is currently limited to retro-
fits to existing buildings. Under this action, the agencies will jointly develop a program that most effectively improves
energy use in new buildings.

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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Superwindow
Collaborative

{New Climate Plan Action)

DOE's Superwindow Collaborative is expected to double the energy efficiency of the average window sold in
2005. In achieving its goals, the collaborative is expected to improve the thermal properties of the windows sold in
terms of both their heating and cooling energy properties: reducing the average U value of windows sold from 0.65
to 0.25 in heating climates, and switching from clear to spectrally selective cocl glazings in the southern part of the
country.

Every year residential windows in the United States are responsible for about 2.0 quads of energy use and 40
MMTCE. If all residential buildings used currently available—but not extensively deployed—high-performance win-

dow technologies, annual window energy use could be reduced by 1.2 quads, and annual carbon emissions by about
18 MMT. Certain fundamental constraints limit the achievement of this technical potential: (1) the window-selection
and -specification process, by which end users (e.g., home owners, builders, renovators, and architects) are capable
and motivated to choose the energy-efficient window technologies; and (2) the availability of high-performance glaz-
ing and window technologies and the ability of the industry to produce such technologies at affordable prices and in
adequate volumes.

As an offshoot of one of DOE's buildings research programs, the Superwindow Collaborative supports highly
leveraged industry—user—government teams in transforming the market and industry toward production and use of
energy-efficient windows.

Another industry team will be coordinated through the Primary Glass Manufacturers Association. Growth in
market penetration of Low-E and other high-energy-performance windows has slowed and is now about one-third of
the market. DOE-industry teams will work to re-accelerate this growth to more than double the penetration of high-
energy-performance window systems. These teams will strive to upgrade their specific technologies—e.g., vinyl win-
dows and glass-coating processes and technologies.

Superwindow Collaboratives will produce and provide tools and information products for window manufactur-
ers, along with detailed training by producer and user teams.

Some of the private- and public-sector partners DOE will be collaborating with are the National Fenestration
Rating Council, utilities, window component manufacturers, glass manufacturers, window system manufacturers,
states, retailers, and the architect—engineer community.

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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Expand Markets
for Next-Generation
Lighting Products

{New Ciimate Plan Action)

This action is expected to expand markets for energy-efficient lighting products through coordinated federal
programs primarily targeting residential lighting. The action is based on a comprehensive strategy to convert incan-
descent lighting to energy-efficient alternatives by delivering a portfolio of products to meet a range of needs over
an extended time horizon. The objectives are to promote:
g8 use and improvement of compact fluorescent products (CFLs),

# conversion of high-energy-using fixtures to dedicate CFL fixtures, and

2 filling-in a key product gap with a low-cost, drop-in replacement for standard incandescent light bulbs.

A first step already taken under this action at the federal level is a procurement effort jointly led by Office of the
Secretary of Defense and DoD's Defense Supply Center—Richmond, implemented with the joint support of the DOE
and EPA. DoD is seeking to purchase low-cost, drop-in replacement products for standard-sized light bulbs that pro-
vide at least a 30 percent energy savings, compared to traditional incandescent lamps. DoD is serving as the “anchor
buyer” in an effort that ultimately will involve state and local agencies and private-sector procurement offices. Once
new products have been introduced to the market through this mass procurement, additional efforts will be imple-
mented to further enhance their market penetration.

Centacts: Tracy Narel, EPA, Atmospheric Pollution Prevention Division, 202-233-9145, Bill Noel, DOE, 202-586-6149.
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Fuel
Cells

{New Ciimate Plan Action)

> drb°"‘eq“m'¢"t savings of 3.5 MM’

The Fuel Cells initiative offers a unique technology that can revolutionize the way building power, heating, cool-
ing, and hot water are generated and maintained. No other cogeneration system can generate electricity, provide
heat, and hot water with the low emission, low noise, and high efficiency of the fuel cell.

Fuel cells have a large potential to reduce carbon emissions in power generation and buildings. Among other
energy sources, fuel cells can be powered by hydrogen. They produce both electrical and thermal energy through an
electrochemical reaction, and they have exceptionally high efficiencies with water as the only by-product. The prin-
cipal obstacle to widespread use of this technology is its high cost, although a very large potential exists for reducing
those costs.

DOE: initial goal is to develop low-cost, 50-kilowatt fuel cell technologies that use reformed methane to pro-
duce hydrogen fuel to power commercial buildings. DOE will research methane steam reforming for the Proton
Exchange Membrane (PEM) fuel cell; low-cost, high-performance membranes; CO-tolerant catalysts; and light-
weight, high-conductivity electrodes (bi-polar plates).

DOE will also develop lower-cost materials and fuel reformers to produce the hydrogen fuel. Toward this end,
DOE will work closely with researchers, fuel cell manufacturers, and the gas industry to develop and deploy low-cost
PEM fuel cells to demonstrate their high efficiency, low noise, and low carbon production.

Within the next four years, DOE plans to complete: a methane reformer breadboard system, system-level tests,
field testing, and a prototype for installation in buildings. Since fuel cells in buildings would differ considerably from
those used in automobiles, the 50-kilowatt fuel cell will be developed in conjunction with DOE's advanced automo-

tive technology program.

Achievements

Four contracts are in place that focus on: membrane research, natural gas reforming, catalyst development for
CO tolerance, and bi-polar plate development.

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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Motor
Challenge

{Climate Plan Action {2 & i3)

T

MOTOR

CHALLENGE

: in the year Z_O'i 0, Motor Cﬁﬁllengé is (;ip'écted tc;-'ger.\'_eréte )

Since electric motor-driven system applications account for more than 70 percent of U.S. industrial energy con-
sumption, Motor Challenge is geared at harnessing the tremendous potential energy cost savings that will accrue
once system inefficiencies are identified and reduced. Motor Challenge is a voluntary partnership program between
DOE and industry to promote the adoption of a systems approach to developing, purchasing, and managing motors,
drives, and motor-driven equipment, thereby increasing energy efficiency, enhancing productivity, and improving
environmental quality. '

Motor Challenge is comprised of four integrated program elements: Industry Partnerships (trade associations
and industry groups); Allied Partnerships (non—end-user companies, along with suppliers, distributors, utilities, etc.);
Excellence Partnerships (end-user industrial companies); and Showcase Demonstrations (technically focused projects
at industrial plants). These partnerships aim to develop and deliver new tools, information, best practices, and indus-
try case studies to assist manufacturers in making more informed management decisions about motor-driven systems.

In addition to program elements, Motor Challenge offers numerous products and services. These include Motor-
Master Plus, an electric-motor decision and management software tool; a periodic newsletter, Turning Point, showcase
demonstration project case studies; pumping system optimization workshops; and the Information Clearinghouse,
which maintains the Motor Challenge Web Page (http://www.motor.doe.gov) and responds to partner inquiries.

The Showcase Demonstrations bring together motor system users, equipment manufacturers, utility companies,
and state energy offices to host the design, engineering, installation, and operation of projects using technology and
engineering to optimize electric motor systems.

Achievements -

# The Motor Challenge program was officiaily launched in October 1993, with 44 organizations designated
as Charter Partners.

g Asof June 1997, 2,000 organizations had enlisted with over 125 Allied Partners (suppliers, distributors, util-
ities, and state agencies) who are disseminating Motor Challenge products, tools, and software to thousands
of industrial end users.

& The Information Clearinghouse has responded to over 800 calls a month requesting information and tech-
nical assistance. More than 250 downlink sites with an audience of over 8,000 viewed the “Efficient Motor
Systems: Strategies for Success” teleconference on May 23, 1995.

& DOE has completed 10 showcase demonstrations, and has 15 ongoing projects representing an industry
investment of $10 million. The estimated annual energy savings represents 100 million kilowatt-hours a year,
or the equivalent amount of electricity supplied to over 5,000 homes a year.

Contact: Motor Challenge Information Clearinghouse, 1-800-862-2086 (Domestic) or 703-287-8391 (International).
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Iindustrial

Assessment Centers
{Climate Plan Action {5}

Over 80 percent of industrial energy is consumed by manufacturing. Smaller manufacturing firms rarely have in-

house expertise or staff to address energy-efficiency and waste-minimization improvements.

Since 1976, DOE has sponsored energy audits for small- and medium-sized manufacturers. Conducted by the
IACs at 30 universities across the country, these audits provide recommendations to help manufacturers control costs
and improve energy efficiency.

In addition to evaluating industrial energy use, IACs make recommendations for minimizing wastes and for
improving productivity, and conduct energy-productivity and waste-reduction analyses. Under the [AC program,
teams of engineering faculty and students perform the industrial assessments. Each school completes approximately
25 assessments a year for plants within a 150-mile radius of its campus. Partnering plants must be in compliance with
standard industrial codes 20-39, must have gross sales below $75 million at the plant site, must employ fewer than
500 people, must have a utility bill of $75,000-$1,750,000, and must lack the technical skill to perform the assess-
ment on their own.

Achievements

i Since 1976 the program has conducted over 7,000 energy assessments.

& Approximately 2,100 students who have participated in the program through their university have received
energy-efficiency and waste-management training. This experience gives them access to better opportuni-
ties upon graduation.

# Via the Internet, utilities, manufacturing firms, and the general public may access IAC results and recom-
mendations from a data base that holds the results of all assessments since 1981.

g A training manual and "“Self Assessments” workbooks were produced for both small and large plants. These
materials are available on the Internet at http://www.oit doe.gov/access.iac.html

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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NICE?

{Climate Plan Action 16}

National Industry Competitiveness Through Energy, Environment, and Economics (NICE?) promotes innova-
tion, energy efficiency, clean production, and economic competitiveness in industry through one-time matching
grants of up to $425,000. The program funds state and industry partnership proposals that will develop and demon-
strate advances in energy-efficiency and clean-production technologies.

Successful projects demonstrate industrial applications of energy-efficient technologies that reduce costs to

industry and prevent pollution in the manufacturing sector, with emphasis on the aluminum, chemicals, forest prod-
ucts, glass, metal casting, petroleum refining, and steel sectors. They identify and implement efficiency improvements
in material inputs, processes, and waste streams to enhance U.S. industrial competitiveness. The total federal value
of current projects is at least $20 million, with an average private cost share of $3.68 of private investment per fed-
eral dollar.

Achievements

& With fiscal year 1996 funds, 17 projects were funded in 15 states, with $6.2 million in federal funds and
$12.0 million co-funded by each state~industry partnership to produce the next wave of cost-effective, pol-
lution-prevention technologies that will spawn further innovation as project successes come to fruition.

&  As aresult of NICE?, Caterpillar demonstrated to over 90 attendees at an open house that paint sludge from
water-washed overspray could be recovered and recycled. While continuing to use the technology in-house,
Caterpillar is also negotiating with potential vendors to market the technology to industry, thus potentially
exceeding the energy and environmental benefits originally projected.

Beta Corporation of Oregon, a small business, has sold approximately 20 units of its Hydrochloric Acid
Recovery System, a closed-loop, on-site recovery system for galvanizers and small- to medium-sized steel
manufacturers.

® Pegasus Technologies Neural Networks has sold several installations of its Real-Time Neural Networks for
Combustion Optimization system. The computerized monitoring system optimizes combustion settings for
minimal NO, and reduced SO, and CO, emissions, while simultaneously maintaining or improving plant
thermal efficiency. These installations have saved over one trillion Btus of energy.

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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WasteWiSe

{Climate Plan Action 16}

EPAs WasteWi$e program encourages businesses to set voluntary waste-prevention and -recycling goals that
they can achieve cost-effectively. The businesses agree to report on progress toward achieving those goals. The Pay-
As-You-Throw program (PAYT), on the other hand, encourages communities and municipalities to consider charg-
ing for waste disposal according to weight or volume. PAYT is a proven financial incentive for citizens to reduce and
recycle their waste.

EPA source-reduction and recycling efforts are intended to reduce greenhouse gas emissions by (1) reducing
methane emissions from the decay of waste in landfills, (2) increasing carbon sequestered by forests, and (3) reduc-
ing emissions resulting from extracting and processing virgin materials and manufacturing products. Beyond emission
reductions, additional benefits include preservation of natural resources from reduced extraction and processing of
virgin materials; reduced waste disposal; reduction in air, water, noise, and other pollution associated with waste dis-
posal and manufacturing; reduced costs of municipal solid waste management; and jobs and income created by new
recycling enterprises.

Achievements

m  After only three full years of operations, WasteWi$e boasts over 535 business partners who are reducing and
recycling increasing quantities of waste. While 1996 results are not yet available, in 1995 WasteWi$e part-
ners conserved nearly 344,000 tons of materials through waste prevention—a 40 percent increase over 1994
reported figures. In addition, partners quadrupled the reported amount of materials collected for recycling
to over four million tons. Partners also helped create stronger markets for collected recyclables by purchas-
ing more than two million tons of recycled-content products in 1995. WasteWi$e is opening membership
to tribal, state, and local governments for the first time in 1997.

g8 Program highlights in 1996 included completion and distribution of a PAYT Tool Kit (containing, among
other things, a guide and workbook for determining how to establish rates for household trash disposal) and
completion of a digital spreadsheet for use by solid waste planners in developing rates to charge for waste
disposal. Also in 1996, significant progress was made in completing a comprehensive training video on Pay-
As-You-Throw for use by solid waste planners. As of the end of 1996, EPA estimates over 3,000 Pay-As-You-
Throw programs are in place nationwide.

Contact: Clare Lindsay, EPA, Office of Solid Waste, 703-308-7266.
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Improve Efficiency of

Fertilizer Nitrogen Use USDA
i i =
{Climate Plan Action {7)

Improving the efficiency of fertilizer use will result in lower emissions of nitrous oxide (N,O) from microbial

activity occurring in the soil and lower CO, emissions from electricity and natural gas consumption during the man-

ufacture of fertilizer. The program is expected to expand activity to develop models that focus on trace gas exchange

related to the bacterial nitrification and denitrification processes. These models will be used to improve the efficiency

of nitrogen use, while maintaining an efficient and productive agricultural system. Demonstration projects and an

information campaign will ensure widespread application of improved management practices.

Achievements

& Extensive collection of data from farmers' tields has been completed for testing the LISDA Agricultural

Research Service's NLEAP model for determining the efficiency of nitrogen use. Comparisons show effi-
ciencies in small grain > potatoes > lettuce. Rotations of small grains with potatoes and lettuce, and proper
management of irrigation, increase efficiencies in these systems. Wheat and rye, when used as winter cover
crops, mitigate nitrogen losses by scavenging nitrogen lost from the shallower root systems of lettuce and
potatoes. The scavenger winter-cover crops protect water and soil quality by reducing wind erosion and
increasing the cycling and efficient use of nitrogen. NLEAP is a technology-transfer management tool capa-
ble of evaluating the effects of sequential crops on water quality and on the cycling and efficient use of nitro-
gen.

The NLEAP model was extended to predict N,O emissions from agricultural soils under a range of man-
agement and weather conditions. Field testing of the model in Colorado has shown that simulated N,O
losses are consistent with measured values. A prototype version of the model has been delivered to USDA’
Natural Resources Conservation Service (NRCS) for field testing nationally. Joint Agricultural Research Ser-
vice research is continuing to evaluate and apply the model nationwide.

Of the 18 demonstration projects NRCS established in 1995, four continue to receive funding for substi-
tuting organic sources of nitrogen (e.g., legume cover crops or manure) for commercial nitrogen fertilizer
and alternative methods of manure application to maximize nutrient utilization by plants.

NRCS is evaluating nitrogen management systems for corn, cotton, potatoes, and rice that minimize gaseous
emissions of N,O with the model NLEAP. Ten states are currently participating. NRCS will create a data
base of this information for its conservationists in the field and for others who provide nutrient management
planning assistance to farmers.

Contacts: Ron Follett, USDA, Agricultural Research Service, 970-490-8200; Charles Lander, USDA, Natural Resources
Conservation Service, 202-690-0249.
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Transportation

Partners
{Climate Plan Action 20}

This initiative is intended to reduce the growth in vehicular travel through voluntary adoption of local and
regional transportation strategies that provide better, cheaper, and more numerous transportation choices for citizens.
These strategies are (1) community design or redevelopment measures that encourage walking, biking, and transit;
(2) market-based measures that, for example, reduce parking subsidies or transmute them into transit benefits, or that
increase the cost of peak-hour travel relative to nonpeak travel; and (3) applications of telecommunications and other
technologies that can eliminate the need to travel (telecommuting or teleservices), or that increase the market via-
bility of transit. .

Transportation Partners promotes the voluntary efforts of citizens and elected officials to develop innovative
transportation projects and plans that address transportation needs, economic growth, environmental quality, and
equity. The highly decentralized program encourages and recognizes local commitments to better transportation sys-
tems and provides a wide range of technical, strategic, and outreach assistance to ensure effective implementation.

The travel reductions that will be achieved by local partners brought into the program in its initial year are cur-
rently being estimated but are at least in the tens of millions of miles per year. A current program priority is imple-
menting an ongoing evaluation strategy that will more precisely assess emission reductions achieved by this program.
The benefits of Transportation Partners are expected initially to accrue slowly after the program’s 1995 implementa-
tion and grow exponentially over the next several years.

Achievements

# Transportation Partners recruited 291 Project Partners working to improve local environments and trans-
portation systems.

g The Principal Partner Local Government Commission held two major regional conferences on transporta-
tion for livable communities, which attracted over 1,000 participants.

#  EPAGs first annual "Way to Go!” awards were presented to eight outstanding local transportation innovators
from the public and private sectors.

g The Transportation Action Network (“TransAct”), a comprehensive electronic information and assistance
service, was launched by the Principal Partner Surface Transportation Policy Project. TransAct provides
activists and transportation professionals with Internet access to a wide range of resources and peer contacts.
See www.transact.org.

g The program co-sponsored the 1996 Rail-volution Conference in Washington, D.C., which was attended
by over 600 civic representatives, transportation professionals, and developers. This annual conference has
become the principal annual meeting for promoters of progressive transportation solutions at the local and
national levels.

Contact: Paula Van Lare, EPA, Energy & Transportation Sectors Division, 202-260-3729.
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National Telecommuting
Promotion ]

{Climate Plan Action 21} s stma s e

Both the National Performance Review (NPR) and the Climate Change Action Plan (CCAP) identify telecommuting as a
possible means to reduce traffic congestion, air pollution, greenhouse gas emissions, energy consumption, and acci-
dents. The U.S. Department of Transportation (DOT) was designated the lead agency under the NPR and CCAP to
promote and evaluate telecommuting in the federal government and in state and local agencies and the private sec-
tor.

Achievements

g Created a specialized training program and training materials on telecommuting for DOT supervisors and
managers.

# Inaugurated the National Telecommuting Initiative, designed to implement new telework programs in up to
30 metropolitan areas.

o Initiated development of promotional campaign and field visits to states and federal regional offices to pro-
vide support in launching new telecommuting programs.

# Initiated research on successful telecommuting programs in the public and private sectors, and work on pub-
licizing information on telecommuting, as mandated by Congress in the DOT appropriations legislation for
fiscal year 1996. A report on successful programs will be generated.

e Initiated development of the Telecommuting Planning Manual for state and local agencies, which was completed
in June 1997.

Contact: DOT, Office of the Assistant Secretary for Transportation Policy, 202-366-4813.
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Seasonal Gas Use for
the Control of NO,

{Climate Plan Action 24}

EPA promotes seasonal switching toward the use of low-carbon natural gas—particularly in the summer—in util-
ity coal and oil plants and in industrial facilities. This innovative, low-cost strategy is expected to reduce carbon emis-
sions and NO, emissions (which contribute to smog formation). The action is tied to rules and guidance issued in
response to NO, Reasonable Available Contro! Technology (RACT) requirements, the Economic Incentive Program,
and State Implementation Plans related to National Ambient Air Quality Standards attainment under Title | of the
Clean Air Act. EPA is working to encourage the use of natural gas through incentive-based, innovative programs that
allow for less costly control strategies and provide stronger incentives for the development and implementation of
innovative emission-reduction technologies.

Achievements

# EPA has continued the policy established in a guidance document that promotes the summer use of natural
gas in utility coal and oil plants and in industrial facilities as a NO,-reduction strategy.

Twelve states in the Northeast and the District of Columbia (the Ozone Transport Region—) adopted a
memorandum of understanding committing to a significant reduction in NO, emissions from large sources
(especially electric utilities) beyond RACT requirements. Utilities may comply with NOx requirements by
switching to natural gas during the summer.

Contact: Tracy Terry, EPA, Air and Energy Policy Division, 202-260-2875.
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Renewable Energy

Commercialization—Biomass
{Climate Plan Action 28)

New renewable-energy capacity of nearly 175 megawatts by the year 2001 is expected as biomass gasification
demonstrations succeed and rural development proposals ensue. With twice as many partners as projected, DOE's
Biomass Program is realizing the potential that near-term demonstration of integrated biomass power systems can

have on technology deployment.

In addition, DOE’s rural collaborative efforts are addressing the need for growing and harvesting dedicated
energy feedstock for electricity generation. By using renewable, domestically produced biomass feedstocks, these sys-
tems can provide positive economic and environmental benefits over traditional fossil-fuel-based energy options. And
as baseload and intermediate-load power-production options, these systems have great market-penetration potential,
with the ability to compete in the largest segment of the U.S. electric utility market.

The major elements of this program include the Biomass Power for Rural Development initiative, a collaborative
of DOE, USDA, and two advanced technology demonstrations—the Vermont Gasifier Project and the Hawaii Bio-
mass Gasifier Facility—both of which involve the evaluation of advanced gasification/gas turbine systems.

Achievements

£ In 1993, 10 private-sector consortia were formed.

g In December 1994, DOE, in collaboration with USDA, issued a request for proposal for integrated biomass
power demonstration projects. DOE received more than 350 requests for the solicitation. In response,
private-sector consortia, representing more than 100 organizations from 25 states, proposed a total of 1,000
megawatts of biomass-generating capacity and the dedication of up to 250,000 acres to biomass energy
feedstock production. The three proposals selected through this competitive process will demonstrate cost-
competitive, renewable biomass electricity generation from dedicated energy feedstocks by 2001. In total,
these three projects will generate over 150 megawatts.

g The Vermont Gasifier Project will operationally demonstrate high-efficiency, “indirect” biomass gasifica-
tion/gas turbine systems in 1998, and will produce over 15 megawatts of biomass power from wood
resources.

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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Renewable Energy
Commercialization—

Geothermal Power
(Climate Plan Action 26}

To increase the competitiveness of geothermal power and educate utility companies on the advantages of geo-
thermal power, DOE led a collaboration of the geothermal industry, investor-owned and municipal utilities, and the

federal government to develop the Geothermal Power Initiative. The initiative has accelerated commercial operation
of cost-shared geothermal projects, including the development of a pipeline to deliver treated municipal wastewater
to raise reservoir pressure and increase the volume of hydrothermal fluids at the Geysers field in California; and cost
sharing of initial power plants (on the order of 10 megawatts) at new geothermal fields.

Geothermal power has important advantages over fossil-fired, electric-generation technologies, including negli-
gible atmospheric emissions and fixed fuel costs. These programs are designed to bring additional geothermal elec-
trical power generation on line within the next three years and to stimulate new power development into the next
century.

Partners include (1) the geothermal industry, which has helped plan the collaborative effort and has responded
to solicitations for cost-shared projects, and (2) utilities, which will provide the market for geothermal power pur-
chases. Interagency collaborators include the U.S. Department of the Interior's U.S. Forest Service.

Achievements

& Using system designs and components developed by the DOE/industry technology-development partner-
ship formed in the mid—1970s, the U.S. geothermal industry has deployed about 1,000 megawatts of new
geothermal electric facilities at 12 sites in the western United States.

B A solicitation for cost-shared geothermal power projects was published in the Federal Register in March 1995.

g8 The Idaho Operations Office is reissuing a solicitation to identify a recipient who will conduct a small-scale
commercial demonstration project during the fall of 1997.

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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Renewable Energy
Commercialization—

Geothermal Heat Pumps
{Climate Plan Action 26)

The goal of this action is to realize “400,000 by the year 2002" in annual geothermal heat pump (GHP) sales.
With 120 utility partners representing a majority of the nation's electric customers, this collaborative effort is on track
for reaching this goal.

GHPs are among the most efficient technologies for providing heating, cooling, and water heating to residen-
tial and commercial buildings. However, they will not likely emerge as a mainstream heating, ventilation, and air con-
ditioning option without concerted efforts to increase cost-competitiveness, public knowledge of their availability
and merits, and the GHP industry’s ability to design, install, and maintain GHP systems.

To address these needs, the Geothermal Heat Pump Consortium—comprised of electric utilities, GHP manu-
facturers, trade groups, environmental organizations, EPA, and DOE—has launched a “Geothermal Heat Pump Tech-
nology Demonstration and Market Mobilization Program.” The program is designed to reduce energy consumption,
greenhouse gas emissions, and space-conditioning costs for residential and commercial building users by lowering
costs associated with initial GHP installations. To build public confidence in the technology and to avoid the use of
many different names, the industry has elected to use the name Geo Exchange to "brand” the technology.

Achievements

# In conjunction with the 1996 Olympics in Atlanta, GHPs were installed in a number of buildings.

g In 1996, 14 utilities committed over $12 million in jointly funded GHP pilot and demonstration programs.

g In 1995 and 1996, over 4,000 Geo Exchange units were installed at Louisiana’s Fort Polk Army Base. Statis-
tically valid data show an annual savings of over 30 million kilowatt-hours anda summer-peak-demand
reduction of 6.7 megawatts.

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International)
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Renewable Energy
Commercialization—Photovoltaics

{Climate Plan Action 26)

DOE is working with the photovoltaic (PV) industry and others to reduce the price of electricity from PV sys-
tems, raise the lifetime of PV modules to 30 years, and increase PV module efficiencies. DOE's program efforts focus
on three major elements: market conditioning, joint ventures, and strategic technological research.

This action is being accomplished via four major projects: TEAM-UP, a market-acceleration program taking
place in cooperation with the Utility Photovoltaic Group (UPVG); Renewable Energy Technology Analysis, a pro-
gram to evaluate and promote understanding of long-term costs and benefits of PV technologies; a program that sup-
ports state-level planning; and a program to support consumer advocates who will evaluate the cost-effectiveness of
PV installations. TEAM-UP will address both grid-connected applications of PV, as well as the grid-independent PV,
applications.

Achievements

® DOF's most active partner, the Utility Photovoltaic Group (UUPVG), has grown into an 84-member organi-
zation representing all sectors of the electric utility industry and more than 45 percent of U.S. kilowatt-hour
electricity sales.

8 The UPVG awarded eight contracts for market-development efforts for grid-independent PV applications,
which collectively identified 130 utilities with potential to participate in market-development efforts.

& One grid-independent application team receiving UPVG support, the Photovoltaic Services Network, rep-
resents more than 40 electric utilities in 12 states in the West and Midwest.

®  To date, the UPVG has awarded contracts to 19 teams, installing $50 million in mew PV installations with
a 4:1 industry/DOE cost-shared ratio. The project includes more than 1,640 individual PV systems totaling
more than 8 megawatts, all connected to electric utility systems. The awards will result in new PV installa-
tions in more than 25 states nationwide.

®  DOE supported the installation of a 340-kW PV roof system, the world's largest PV roof system, in the 1996
Olympic Natatorium in Atlanta.

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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Renewable Energy

Commercialization—Wind
{Climate Plan Action 26}

Interest in wind power technology is high, but the current lack of a well-established infrastructure for manufac-
turing, installing, and servicing wind turbines presents a great obstacle to commercialization. Representatives from
interested parties in wind deployment—such as electric utilities, utility trade organizations, wind turbine equipment
manufacturers, consumer groups, environmental groups, and state and federal regulators—joined with DOE to form
a wind collaborative whose members selected the name National Wind Coordinating Committee (NCC). lts goal is
to ensure the responsible use of wind energy in the United States—an increasingly important goal, as wind energy
provides the environmental benefit of zero-emission electricity generation.

DOE's principal support includes: expansion of the existing Turbine Verification Program, cost-shared deploy-
ment of wind energy to enhance infrastructure development, assessment of wind resources, and avian wind research.
The Wind Turbine Verification Program provides co-funding support to a consortium that evaluates prototype wind
turbines in commercial utility settings (6 megawatts or larger). The commercialization initiative shares the cost of
developing full-fledged wind power plants (25 megawatts or more). The Utility Resource Assessment Program pro-
motes wind energy by assisting utilities in evaluating possible sites for wind deployment. Finally, the Avian Research
Program implements a broad-based scientific program to assess the impacts of wind development on avian popula-
tions.

Achievements

& In December 1994, DOE (through the National Renewable Energy Laboratory) issued a solicitation seeking
cost-shared wind-farm projects. Eight proposals for more than 200 megawatts weré received. In September,
NREL announced its selection of three projects totaling 61 megawatts.

e To represent the interests of the nation’s electric utilities and independent power producers in the NCC, the
Utility Wind Interest Group was formally organized and incorporated.

®  With the assistance of DOE cost-sharing, the Utility Wind Interest Group, Inc., selected six of nine possi-
ble proposals to collect and analyze wind data at multiple sites across the nation. Participating electric util-
ities are providing 65 percent of the funding. Two projects with 13-megawatt capacity are moving forward.

® DOE will provide technical assistance to construct wind turbine power plants in Minnesota and lowa
through NREL. Project planning advice and performance reports will be provided for the next five years.

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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Integrated

Resource Planning
{Climate Plan Action 27}

Utility companies, the state regulators who oversee them, and legislators need new analytical and management
tools to make sound decisions in an increasingly complex and competitive utility environment. The Integrated
Resource Planning (IRP) program addressed this need.

This initiative began in 1994 by supporting research on policy and planning tools that support both supply and
demand issues. The program expanded to include an increasing emphasis on outreach and education to put IRP tools
in the hands of state and regional regulators, legislators, and utility managers. The IRP program served state utility
commissions, state energy offices, independent power producers, and utilities. Key partnerships included the
National Association of Regulatory Utility Commissioners (NARUC), the National Conference of State Legislatures
(NCSL), trade associations (including renewable-energy producer organizations), and energy-efficiency advocacy
groups.

The IRP program consisted of the Education Voucher Program, which provides educational assistance for state
regulators and their staff; the Electric Utility Restructuring Partnership, which provides information and analysis to
states in formulating options for effective utility restructuring; DOE's IRP in Public Power Project, in conjunction
with the American Public Power Association and the National Rural Electric Cooperative Association, which pro-
vides technical assistance to small public power utilities that wish to use IRP and demand-side management in their
management operations; and support for state IRP initiatives through NARUC and NCSL.

Due to funding cuts, this program was terminated. The following achievements were realized before the pro-
gram’s termination.

Achievements

g Of the 335 applications for educational vouchers the program received during its operation, the program
awarded more than 230 vouchers worth approximately $250,000. The vouchers were used for a variety of
purposes, including conducting renewable-energy workshops and obtaining technical resources, such as
software and technical reports to enhance IRP-related decision making. In most cases, these resources would
not have been accessible to state agencies without the IRP-DSM voucher program.

2 In its first two years before its termination and during the budget appropriations process, the program spon-
sored more than 30 seminars to provide state regulators with a fundamental knowledge of IRP.

& IRP's national Performance-Based Rate-Making design workshop attracted more than 100 participants.

# The program provided funding for more than 100 national studies of IRP and IRP-related issues that have
been delivered to all states.

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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Energy-Efficient Distribution

Transformer Standards
{Climate Plan Action 29}

U.S. electric utilities use an estimated 40 million distribution transformers. Although utility distribution trans-
formers collectively have a high rate of efficiency, they account for approximately 61 billion kilowatt-hours (kWh)
of the 229 billion kWh of energy lost annually in the delivery of electricity. The Energy Policy Act of 1992 required
DOE to determine if distribution transformer standards are warranted. This initiative was established to evaluate the
feasibility of efficiency standards for electric distribution transformers, targeting single-phase distribution transform-
ers up to 833 kilovolt ampere (kVa) and three-phase transformers up to 2,500 kVa.

To conduct this evaluation, DOE established partnerships with electric utility associations, distribution trans-
former manufacturers associations, and commercial and industrial facility owners/operators. DOE will assess whether
distribution and efficiency standards are technologically feasible, economically justified, and result in significant
energy savings. If the findings support formal development of efficiency standards, DOE will promulgate rulemakings
for testing, standards, and labeling requirements.

Achievements

a In February 1995, DOE submitted a report to Congress on The Feasibility of Replacing or Upgrading Utility Dis-
tribution Transformers During Routine Maintenance.

g In July 1996, DOE published Determination Analysis of Energy Conservation Standards for Distribution Transformers.

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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ENERGY STAR® :

Transformer Program

{Climate Plan Action 30) SARNG HEEATH S0 YURMONEY

ergy saving uad
= Carbon-equivalent savings of 1.4 MM

Approximately 40 million distribution transformers are in service on utility transmission lines. These transfor-
mers, which convert power from high voltages used in the transmission of electricity to lower voltages used in homes
and businesses, lose approximately 61 billion kilowatt-hours of energy annually.

The ENERGY STAR® Transformer Program seeks to reduce these losses by encouraging utilities to overcome bar-
riers to purchasing cost-effective and energy-efficient transformers and by encouraging manufacturers to produce
high-efficiency transformers using available technologies. In addition, EPA is working with industry members to
develop technical tools to analyze highly complex transformer use and sizing decisions. Finally, EPA will encourage
utilities and regulatory commissions to reduce any regulatory barriers that prevent the implementation of cost-
effective, supply-side efficiency investments, such as efficient transformers.

The ENerGY STAR® Transformer Program was launched successfully in April 1995, with over 85 percent of trans-
former manufacturers already participating. The program is on target to achieve its CCAP goal for saving over 2 bil-
lion kilowatt-hours of electricity in the year 2000. The program has developed new marketing strategies that
demonstrate the benefits of high-efficiency transformers in a competitive electric industry. In addition, the program
has released several technical tools and reports that are focusing attention on distribution efficiency and assisting with
efficient transformer selection.

Achievements
® The program currently has 41 Utility Partners who purchase approximately 10 percent of the distribution
transformers sold annually to utilities.

# The program currently has 9 Manufacturing Partners representing more than 85 pércent of the distribution
transformer manufacturing market.

Contact: Pete South, EPA, Atmospheric Pollution Prevention Division, 202-233-9482.
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Green Power
Network

{New Climate Plan Action)

DOE has developed an Internet-based information network known as the Green Power Network. Accessible
through DOE's Office of Energy Efficiency and Renewable Energy home page, the network provides and exchanges
information on successful green power programs and provides network links to utilities, power marketers, public enti-
ties, and consumer and environmental organizations that have already developed or are interested in developing
green power programs. The provision of this information and the information links will help encourage electricity
suppliers and customers to form green power supply and buyer groups.

The electric power industry is undergoing unprecedented change, with the regulated monopoly structure of the
industry becoming increasingly subject to competition. Wholesale competition has resulted in a price-dominated
market in which renewables, which generally have high front-end cost structures, are being disadvantaged.

At the same time, retail competition should lead to a greater number of service options for electricity customers,
some of which will include renewable energy. Since utility customers and public opinion surveys have identified
strong public support for the development of clean energy sources, the ability of customers to express a market pref-
erence for renewable-energy sources can be a key driving force in moving greater amounts of renewables into the
market. Already, several utilities have developed customer-oriented "green pricing” programs, and a handful of muni-
cipalities have taken action to acquire renewables-based power to serve their loads.

These "green marketing” approaches employ market-based mechanisms to promote greater adoption of renew-
ables and are entirely compatible with ongoing attempts to introduce greater competition into the generation and
delivery of electricity. However, only a handful of power providers and customers have attempted to tap into this
market. There is a need to more broadly disseminate information and experiences with green power programs, so that
other organizations and market entities can apply this information to design and implement successful green power
programs.

The Green Power Network is a site dedicated to providing information and points of contacts on green power
programs and activities. DOE has worked with electricity-sector organizations in the development of the web site,
and is linking to other green power-oriented businesses and organizations. This web site can be accessed at
http://www.eren.doe.gov/greenpower. To qualify for a link to the web site, businesses and organizations should have
an existing green power program underway. -
Contact: Energy Efficiency and Rencwable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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Natural Gas :
STAR NaturalGas

{Climate Plan Action 32)

Through the Natural Gas STAR program, EPA encourages natural gas companies to adopt cost-effective tech-
nologies and practices that reduce emissions of methane, a potent greenhouse gas. In March 1995, the program was
expanded to include the production sector. In addition to providing implementation support, EPA provides partners
with public recognition and works to remove unjustified regulatory barriers. Companies submit an implementation

plan to EPA after becoming a partner and implement the plan over the next three years.

By working with the natural gas industry Natural Gas STAR has identified nine cost-effective, methane-reducing
best management practices (BMPs). EPA has developed a series of tools to help partners implement these BMPs,
including an implementation guide (a measurement program) and a series of “lessons learned” studies that communi-
cate superior implementation of BMPs by program partners.

Achievements

& In 1996, the Natural Gas STAR program reduced methane leakage from natural gas pipelines by over 1.0
MMTCE.

® The expanded program includes 65 corporate partners representing:
~ 65 percent of transmission company pipeline miles,
~ 32 percent of distribution company pipeline miles, and
— 33 percent of ULS. natural gas production.

@ The American Gas Association, the American Petroleum Institute, the Interstate Natural Gas Association,
the International Centre for Gas Technology Information, the National Association of Regulatory Utility
Commissioners, the Natural Gas Supply Association, and the Southern Gas Association have endorsed the
Natural Gas STAR program.

g Inaddition, the Gas Research Institute endorsed the program in April 1994, pledging $4 million of its annual
budget to projects that reduce methane emissions.

Contact: Rhone Resch, EPA, Atmospheric Pollution Prevention Division, Producer Program, 202-233-9793.
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Landfill Rule and Landfill

Methane Qutreach Program
{Climate Plan Actions 33 and 34)

T —
LANDFILL METHANE
OUTREACH PROGRAM

Landfills are the largest source of U.S. anthropogenic methane emissions. Because methane is a fuel, landfills also
represent a tremendous energy resource. Through the Landfill Methane Outreach Program (LMOP), launched in
December 1994, EPA is encouraging landfills across the nation to capture and use their landfill gas emissions. This
voluntary effort works hand-in-hand with EPA’s landfill New Source Performance Standards and Emissions Guidelines
(also known as the “Landfill Rule”) to promote cost-effective reductions in methane emissions. Promulgated in March
1996, the Landfill Rule requires large landfills to capture and combust their landfill gas emissions. By providing poten-

tial project partners reliable technical and economic information on the opportunities to use landfill gas as a fuel, cre-
ating innovative financing opportunities, and demonstrating the many benefits of converting landfill gas to energy,
the LMOP is helping landfills affected by the Landfill Rule to achieve the maximum benefit at the lowest cost.

EPA works with state energy and environmental agencies, landfill owners, utilities, trade associations, and indus-
try to lower the barriers to landfill gas-to-energy project development. The LMOP works with these "Allies” to dis-
seminate reliable information, identify project opportunities, and create momentum for increasing the economically
and environmentally beneficial use of landfill gas.

Together the LMOP and the Landfill Rule are expected to achieve reductions of over 35 MMTCE in the year
2000.

Achievements

g Allies include 18 state agencies in 13 states, 15 utilities, and more than 70 industry representatives, includ-
ing project developers, equipment suppliers, financiers, and landfill gas end users.

® 6 State Ally workshops have been held, and several more are scheduled.

# A wide range of focused products have been developed and distributed, including:
— a project development handbook;

profiles of landfills that are good candidates for energy recovery in 20 states;

primers outlining key state regulatory and incentive information for 3 states;

software to evaluate the most attractive project options for specific landfills, including estimation of costs
and benefits; and

— fact sheets and issue papers providing guidance on critical issues.
& Provided Landfill Rule guidance and workshops for state agencies and affected landfills.
= Catalyzed development of at least 24 new landfill gas-to-energy projects.

Contact: Tom Kerr, EPA, Atmospheric Pollution Prevention Division, 202-233-9768.
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Coalbed Methane A?@

Outreach Program
{Climate Plan Action 35)

n
9

o3
Clm|[C
of-+|»
=
x|~
m
>> |
’nz"‘
m

A
2
oD
=
3ix

010, the Coalbed Metha
Methane savings.of 29.billion ciibic feet
@, Energy cost savings of $55 million

e Outreach Program is anticipated to generat

w Carbon quwalent savmgsof 32MMT

In 1990, methane emissions associated with coal mining operations accounted for approximately 18 percent of
human-related U.S. methane emissions. Launched in spring 1994, the Coalbed Methane Outreach Program is reduc-
ing these emissions by (1) working with the coal industry and other stakeholders to identify and remove obstacles to
increased investment in coalbed methane recovery projects, and (2) raising awareness of opportunities for profitable
investments.

Currently, at least 13 U.S. mines are recovering and using methane. Under this program and as a result of the
Energy Policy Act of 1992, an additional 47.8 trillion Btus of methane energy are expected to be recovered annually,
representing approximately 25 new or expanded projects by 2000.

Coal mine methane projects must meet site-specific technical and market conditions to be profitable. Many gen-
eral market barriers and opportunities can either hinder or encourage projects. The program works on a mine-by-mine
basis to identify and overcome the specific technical, legal, market, and financial barriers to project implementation.
Program staff works directly with the coal mine staff to prepare technical, financial, and market analyses that identify
profitable project opportunities. The program also works with developers, state and local governments, and potential
gas markets to identify and overcome the various generalized technical, market, financial, and legal barriers.

Achievements

@ During 1995 and 1996, at least seven new or expanded-use projects were initiated at coal mines. These pro-
jects included introducing coalbed methane into the nation's natural gas pipeline supply, generating power
from abandoned mine gas, and using methane to replace coal as a fuel source for drying at a coal mine prepa-
ration plant. In 1996, a contract was signed to upgrade lower-quality mine gas from two active mines and
two abandoned mines for pipeline injection—the first project of its kind.

8 EPA worked with operators of several mines to develop detailed technology and financial assessments of the
profitable opportunities for coal mine methane projects. These assessments are catalyzing project develop-
ments.

® EPA developed guides for state, local, and federal assistance programs that pinpoint sources of loans, grants,
and technical assistance for profitable coal mine methane projects. In addition, EPA prepared a comprehen-
sive guide for private-sector financing of coal mine methane projects.

r EPA evaluated and reported on technological options for enhanced coalbed methane recovery, use, and mar-
kets that have lowered the informational barriers to profit-making coalbed methane projects.

8 In 1996 and 1997 EPA hosted two national conferences that focused on key financial and policy issues
related to coalbed methane project development.

Contact: Karl Schultz, EPA, Atmospheric Pollution Prevention Division, 202-233-9468.
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Methane Recovery
Systems—Coal Mining

{Climate Plan Action 36)

DOE's Office of Fossil Energy and EPA are jointly supporting outreach, cost-shared demonstrations, and market-
entry projects to investigate and apply technologies for capturing and using methane emitted during coal mining.
Methane is highly explosive and, when emitted into the mine workings during coal mining operations, can be a seri-
ous safety hazard. Within DOE the Office of Fossil Energy is primarily responsible for the methane recovery pro-
gram. Management of the program is coordinated with EPA; the National Mining Association; fuel cell, gas turbine,
and internal combustion engine manufacturers; private industry; utilities; and others.

The program will support partnership teams, led by the coal industry, who will develop the application of evolving
and existing technologies for recovery and use of coal mine methane gas. The program has three operational phases:
Phase I—feasibility study of the proposed program and solicitation of cost-shared demonstrations, Phase ll—detailed
design of the proposed demonstrations, and Phase lll—implementation of pilot demonstrations.

The program involves partners in planning, implementation, and financing. Coal mining and natural gas pro-
duction industries are included as potential partners for gas recovery and sales. Natural gas transmission, electrical
power, and coal mining companies are the potential users of the recovered gas. Power-generation equipment vendors
may join in partnerships to provide the hardware for recovery and use. Local communities may also be partners for
providing local fuel or power in the community or for industrial/energy parks.

Achievements

& Five Phase Il coal mine methane projects with multiple partners are currently completing detailed designs
for field recovery and use demonstration efforts in 1998. Project partners include a coal operator, a utility,
an engineering firm, and an engine manufacturer.

g Two of the project efforts have partly completed the design of the field demonstrations and are beginning
to recover initial quantities of coal mine methane.

— One of these projects involves DOE, Northwest Fuel Development, an active coal mine and an electric
utility in Harrison County, Ohio. The present installed capacity of this facility is 500 kilowatts, or about
one-quarter of the coal mine's total power consumption. The existing generators are driven by automo-
bile-derivative internal combustion (IC) engines. Design work is currently underway in cooperation with
Energy Research Corporation to develop a demonstration unit with a capacity of 300 kilowatts. It is anti-
cipated that the use of the fuel cell will allow for more flexible operation of the IC engines.

— The second project intends to use methane contained in the mine ventilation exhaust and gas from gob
wells drilled into the strata just above the longwall mining face. The total methane emissions from the
Emerald mine (Greene Co., Pa.) are capable of generating 50 or more megawatts. The specific hardware
for the prototype is being determined, and a test plan is being developed for operation.

Contact: DOE, Office of Fossil Energy, 202-586-4756; or DOE Federal Energy Technology Center, 304-285-4547.
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Methane Recovery '
Systems—~Landfills

{Climate Plan Action 37}

Municipal landfills are the single largest source of methane emissions nationwide, generating over one-third of
the nation's methane greenhouse gas. DOE, through its methane capture research, development, and demonstration
activities, and EPA, through its public outreach, are working jointly to maximize methane gas use and recovery from
landfills.

The Solid Waste Management Association of North America (SWANA) is a key partner with DOE in the design
and delivery of this initiative. SWANA is the largest professional organization representing landfill gas recovery. The
group has been conducting meetings and symposia on landfill gas recovery since the late 1970s.

Due to funding cuts, this program was terminated. The following achievements were realized before the pro-

gram's termination.

Achievements

& A workshop was held to identify technical barriers to the recovery and use of landfill-generated methane
gas, resulting in an information base for planned activities.

® Two projects—the study and verification of landfill gas prediction models and the development of “manu-
als of practice” for gas recovery—were initiated as a result of the workshop.

& A Notice of Intent was published in 1994 in the Commerce Business Daily to determine the level of interest of
industry and stakeholders in cost-shared projects for landfill gas recovery and use. Thirty-one responses
were received, indicating strong support from private-sector landfill operators.

An increased knowledge base will result from the two study initiatives and from the relationships that have been
established with the professional community through collaboration with SWANA. The verified model for the pre-
diction of methane gas levels at landfill sites will provide better information to landfill operators trying to estimate

the amount of gas they can expect to recover over time.

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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AgSTAR

Program
{Climate Plan Action 38}

Launched at the White House Conference on Climate Change in the spring of 1994, this cooperative effort of
EPA, USDA, and DOE is a voluntary pollution-prevention program with the livestock industry. EPA and USDA work
with livestock producers to capture the methane released from manure management systems. The captured methane

is an on-farm energy resource that can offset energy costs and increase bottom-line profits. Using methane-recovery
systems, it is technologically feasible to reduce total U.S. methane emissions from livestock manure by 50 percent.
Collateral benefits include reducing surface- and ground-water pollution, managing odors, and reducing fertilizer
Costs.

To join AgSTAR, livestock producers sign a memorandum of understanding and agree to survey their facilities to
determine if a methane-recovery system would be profitable for their farm(s). If it is projected to be profitable, the
producer agrees to install a methane-recovery system within three years.

To date, project installations have been slower than expected, due to delays in initiating model farms and utility
industry restructuring. Installations are increasing, however, due to industry emphasis on odor control and other fac-
tors.

Achievements

m  AgSTAR has more than 20 partners, representing more than 100 farms. The program also has 31 Allies, rep-
resenting system and equipment manufacturers, educational institutions, state and local governments, con-
sultants, and others.

8 EPA has issued the AgSTAR Handbook, a comprehensive methane-recovery handbook and reference guide
organized for specific livestock-rearing methods and manure management strategi€s.

g EPA has released FarmWare version 1.0, the AgSTAR decision-support software, which allows U.S. dairy and
pork producers to conduct comparative technical and economic assessments of their facilities.

g EPA has initiated projects at model farm sites in key methane areas across the country. These model farms
are demonstrating the successes of today's methane-recovery technology and the potential to recover
methane at a profit. These farms also serve as educational facilities for Partners, Allies, and others interested
in considering methane-recovery systems.

m USDA and EPA have jointly developed three interim standards related to biogas generation, capture, and
utilization—Covered Anaerobic Lagoon, Plug Flow Digester, and Complete Mix Digester—which allow
AgSTAR partners to participate in cost-share programs, such as EQP.

8 USDA and EPA have jointly funded an engineering position, located in Raleigh, North Carolina, to serve as
a regional specialist in environmental engineering and biogas recovery.

Contacts: Kurt Roos, EPA, Atmospberic Pollution Prevention Division, 202-233-9041; Barry Kintzer, USDA-NRCS, Conservation
Engineering Division, 202-720-4485.
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improve Ruminant Productivity
and Product Marketing

{Climate Plan Action 3%)

This collaborative effort between USDA and EPA aims to reduce methane emissions resulting from the dairy and

beef industries, which are responsible for more than 30 MMTCE of methane emissions annually. Methane is pro-
duced as part of a ruminant animal’s normal digestive process, known as “enteric fermentation.” Because the methane
produced is actually wasted carbon from the feed, the amount of methane relative to the amount of beef or milk pro-
duced is a reliable indicator of inefficiency of animal production.

This program encourages livestock producers to improve the efficiency of their animals and reduce methane
emissions by improving grazing management, providing strategic feed supplementation, improving feed efficiency
through the use of production-enhancing agents, improving genetic characteristics, improving reproduction, and
controlling diseases. The program also builds on existing efforts to remove market barriers and to create incentives
for increased production of lower-fat milk and meat products. Because fat production is energy-expensive, producing
lower-fat products requires less feed per unit of product and results in less methane production.

Achievements

g [n Utah and Washington State, regional projects were launched to study how improved livestock manage-
ment practices reduce methane emissions from cattle. The information gathered by the collaborating uni-
versities is being transferred to livestock producers through local extension services.

& The Ruminant Livestock Efficiency Program has enabled USDAs National Resource and Conservation Ser-
vice (NRCS) to expand upon its education and technical assistance activities in 10 states helping livestock
producers improve grazing management and livestock production. Efforts include workshops, field tours,
video programs, and distribution of published material.

& In collaboration with universities in Tennessee, Georgia, and Louisiana, a regional project has been launched
for the southeastern United States, which focuses on improving efficiency of production on cow/calf oper-
ations. Plans were developed to study improved practices, mainly in the areas of grazing and forage man-
agement, and the effect they have on methane emissions and productivity. NRCS will use the information
in technology-transfer programs. As part of this effort, “model farms” are being established in 10 states and
Puerto Rico to demonstrate to producers that improved practices can be profitable and good for the envi-
ronment.

Contacts: Mark Orlic, EPA, Atmosphberic Pollution Prevention Division, 202-233-9043; Steve Carmichael, USDA-NRCS/EPA
Liaison, 404-562-9374.
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Narrow Use of High Global

Warming Potential Chemicals
{Climate Pian Action 40) '

Perfluorocompounds (PFCs) and hydrofluorocarbons (HFCs) are among the most potent greenhouse gases. In
addition to being characterized by high global warming potentials (GWPs), most PFCs and HFCs have extremely
long atmospheric lifetimes, which means even small emissions will contribute to the cumulative atmospheric burden
and will persist for up to thousands of years.

Emissions of PFCs and HFCs in this initiative fall into two categories: release from use as alternatives for ozone-
depleting substances, and discharge from industrial processes. This action intends to reduce emissions of high-GWP
gases by
# a regulatory pathway to restrict the use and emission of chemicals under the Significant New Alternative

Policy (SNAP), authorized under Section 612 of the Clean Air Act, and
g voluntary partnerships with emitters to reduce pollution.

Section 612 permits the control of uses for high-GWP gases if other alternatives to ozone-depleting substances
exist and pose less risk to human health and the environment. Regulatory actions are also developed as part of the
SNAP, and environmental stewardship activities have been designed to control industrial releases.

PFCs and HFCs are intentionally used in the following three industries: (1) semiconductor production (SF, CF,,
CF, CF

2 e 3t g
reductions for these industries are believed to be possible through environmentally protective, cost-effective means.

NF,, and CHF,); (2) electrical power systems (SF,); and (3) magnesium casting (SF,). Most emission

In all cases, the principles of pollution prevention are under consideration for reducing emissions.

Achievements

# SNAP has promulgated four rules listing acceptable and unacceptable substitutes for ozone-depleting sub-
stances. Through these rules, EPA has restricted the use of substances by listing chemicals subject to Nar-
rowed Use Limits. SNAP also has banned the use of some substances because of their high GWP properties
(e.g., SF, is an unacceptable substitute for aerosol propellants due to its very high GWP and the existence
of other compressed gases that perform equally well).

g This action has initiated discussions of voluntary controls for PFCs and HFCs in the magnesium and elec-
trical power industries. -

& This action has also instituted the PFC Emission Reduction Partnership for the Semiconductor Industry. As
of February 1997,18 semiconductor companies (more than 60 percent of U.S. production) had joined the
partnership to reduce emissions.

Contact: Elizabeth Dutrow, EPA, Atmospheric Pollution Prevention Division, 202-233-9061.
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Expansion to CCAP Action 40: PR
Narrow Use of High Global Warming [ @

Potential Chemicals and Stewardship

{New Climate Plan Action)

This action continues ongoing work begun as part of the environmental stewardship activities under Action 40
of the Climate Change Action Plan. Environmental stewardship activities have been designed to control industrial
emissions of perfluorocarbons (PFCs) and hydrofluorocarbons (HFCs). Among the most potent greenhouse gases,
most PFCs and HFCs are characterized by high global warming potentials (GWPs) and extremely long atmospheric
lifetimes. A high GWP implies that discrete emission of the gas can be up to several thousand times more potent than
an equivalent quantity of carbon dioxide. Further, long atmospheric lifetimes for the gases mean that even small emis-
sions will contribute to the cumulative atmospheric burden and persist for up to thousands of years.

PFCs and HFCs are intentionally used in the following three industries: (1) semiconductor production (SF,, CF,,
C,F,, C;F,, NF,, and CHF,); (2) electrical power systems (SF,); and (3) magnesium casting (SF). Use and emissions
of PFCs by the semiconductor industry is expected to increase by 2000 due to growing use in production and demand
for the microchip. The most potent greenhouse gas is SF,, with a GWP of 23,900 and an atmospheric lifetime of
3,200 years. It is used by all three industries. Atmospheric concentrations of SF are increasing at an estimated annual
rate of 7—8 percent. Production rates for some of the PFCs are expected to grow.

Most emission reductions for these industries are believed to be possible through environmentally protective and
cost-effective means. In all cases, the principles of pollution prevention are under consideration for reducing emis-
sions. EPA has initiated a cooperative reduction effort with the semiconductor industry and has begun discussions
with the electrical and magnesium industries.

The semiconductor industry, through efforts of the Semiconductor Industry Association and its member compa-
nies, has worked with EPA to develop an agreement to endeavor to reduce emissions of PFCs. Eighteen individual
companies have signed the memorandum of understanding with EPA, which has already received preliminary reports
of successful attempts to reduce emissions. In the meantime, the electrical and magnesium industries have both
expressed a desire to discuss voluntary reduction programs with EPA.

Contact: Elizabeth Dutrow, EPA, Atmospheric Pollution Prevention Division, 202-233-9061.
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Partnership With
HCFC-22 Manufacturers to
Eliminate HFC-23 Emissions

{Climate Plan Action 41}

Chemical production of HCFC-22 results in the creation of HFC-23 (trifluoromethane) as a by-product. Vented
to the atmosphere for the most part, HFC-23 is a very potent greenhouse gas, with a global warming potential of
11,700 and an atmospheric lifetime of 250 years.

This action is a voluntary environmental stewardship program designed to reduce releases of HFC-23. The U.S.
producers of HCFC-22 have committed to EPA to reduce emissions of HFC-23 in the year 2000 by 5 MMTCE.
Reduction opportunities will vary from company to company, but will most likely include process optimization, con-

version to benign chemistries, and destruction.

Achievements
® HCFC-22 producers have completed an assessment of their 1990 HFC-23 emissions, and are continuing to

report annual emissions.
g  HCFC-22 producers are currently determining the most cost-effective practices for reducing HFC-23 emis-

sions.
& In 1997, EPA and the producers coordinated to develop a set of performance-based emission measurement
standards. The standards establish acceptable limits for air emissions data.

Contact: Elizabeth Dutrow, EPA, Atmospheric Pollution Prevention Division, 202-233-9061.
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Aluminum Producer
Partnership

{Climate Plan Action 42) ; STRIAL PARTNERSHIP

Carbon tetrafluoride (CF,) and carbon hexafluoride (C,F,) are emitted as by-products of the primary aluminum

production process. Both of these perfluorocarbons (PFCs) are potent greenhouse gases with global warming poten-
tials of approximately 6,500 and 9,200 times that of CO,, respectively, and lifetimes that exceed 10,000 years.
Through the Voluntary Aluminum Industrial Partnership (VAIP), EPA is partnering with primary aluminum producers
to reduce PFCs emissions where technically feasible and cost-effective.

PFCs are generated during anode effects, which are temporary electrochemical disruptions in the production
process. When they occur, energy that would otherwise be used to make aluminum is wasted. Under VAIP, partners
work toward minimizing the number and duration of anode effects without sacrificing competitiveness. Many com-
panies have already reduced their PFC emissions substantially through relatively minor technological and operational
changes, such as the use of computer monitoring, changes in raw materials feeding techniques, and employee train-
ing. EPA estimates that such changes can help to reduce PFC emissions by 30—60 percent industry-wide.

Achievements

® As of December 1995, 12 companies representing 94 percent of the U.S. primary aluminum production
capacity had joined VAIP.

#  VAIP has developed CF, and C,F, gas standards (through the National Institute of Standards and Technol-
ogy) and has improved the fundamental understanding of these emissions (through research conducted at
the Massachusetts Institute of Technology).

® EPA has conducted measurements of CF, and C,F at seven smelters in conjunction with primary aluminum
companies.

# In 1996, EPA co-hosted an international conference on PFC emissions from aluminum smelting attended by
representatives of more than 10 countries.

Cantact: Eric Dolin, EPA, Atmospheric Pollution Prevention Division, 202-233-9044.
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Accelerate Tree Planting

in Nonindustrial Private Forests
{Climate Plan Action 44)

Through the Forest Stewardship Incentive Program, USDASs Forest Service and State Forestry agencies are pro-
viding technical assistance and up to 75 percent federal cost-sharing for the planting of additional trees on non-

industrial private lands. This program increases the uptake of carbon dioxide and storage of carbon in trees, forest
soils, forest litter, and in understory plants. The goal of the program is to increase tree planting in the United States
by 233,000 acres a year (10 percent) within five years and to maintain this expanded level of planting for an addi-
tional five years.

Achievements

2 The USDA Forest Service has planted 135,000 acres of trees through fiscal year 1996 under the Steward-
ship Incentive Program.

Contact: Robert J. Moulton, USDA Forest Service, 919-549-4032.
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Climate
Challenge

avoid, or sequester greenhouse gases. Utilities identify and implement cost-effective activities that are specified in
agreements between DOE and individual electric utilities. Each utility reports its results annually, consistent with the
guidelines for voluntary reporting of greenhouse gas emissions developed under Section 1605(b) of the Energy Pol-

The Climate Challenge program is a joint, voluntary effort of DOE and the electric utility industry to reduce,

icy Act of 1992.

bution, transmission, and generation; increased use of energy-efficient electrotechnologies; fuel switching to lower-
carbon fuels and renewables; transportation actions; forestry actions; recovery of methane from landfills and coal
seams; and the use of fly ash as a Portland cement substitute. A significant effect of the Climate Challenge program
is the shift in thinking of electric utility management and strategic planners to include the mitigation of greenhouse

Actions that utilities have committed to in their agreements include: efficiency improvements in end use, distri-

gas emissions into their corporate culture and philosophy.

Achievements

The utility industry developed nine Climate Challenge initiatives, including: the EnviroTech Charter, with
over $50 million committed to accelerate commercialization of renewable-energy technology and energy-
efficient electrotechnologies; the Earth Comfort Program, to increase annual sales of energy-efficient geo-
thermal heat pumps from 40,000 to 400,000; the Utility Forest Carbon Management Program, with over $2
million committed to funding several domestic and international projects; through the nonprofit UtiliTre
Carbon Company the International Utility Efficiency Partnerships, which is currently evaluating projects in
18 countries; and the Combined Purchasing Initiative, to aggregate utility purchasing power to create a mar-
ket for technologies, such as high-efficiency transformers and photovoltaics. Other initiatives include: EV
America (electric vehicles), Electric End Use Efficiency Technology Initiative, Tree Power, and International
Donated Equipment Initiative.

Niagara Mohawk Power Corporation exchanged 1.75 million tons of CO, reductions for Arizona Public
Service Company’s 25,000 tons of sulfur dioxide allowances. Niagara Mohawk donated the allowances to a
nonprofit environmental group to be retired. -

As of April 1997, 119 Participation Agreements were signed. The agreements represent 638 of the over 800
utilities that have expressed interest in the program, and 69 percent of 1990 electric generation and utility
carbon emissions. These utilities' commitments are expected to reduce carbon emissions by over 44
MMTCE in the year 2000.

Contact: Energy Efficiency and Renewable Energy Customer Service Center, 1-800-363-3732 (Domestic) or
703-287-8391 (International).
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Turning Industrial Energy Efficiency and Environmental
Performance into a Corporate Asset

Climate Wise | IMATE WIS
ol

N

Climate Wise is helping companies realize significant environmental and economic benefits through cost-
effective industrial energy-efficiency and pollution-prevention actions. The program provides technical assistance
and public recognition that result in the development and implementation of comprehensive emission-reduction
action plans that achieve real results. Climate Wise's common-sense approach to pollution prevention allows compa-
nies tailor their action plans to meet the needs and opportunities of their operations.

Boiler efficiency, steam system optimization and maintenance, fuel switching and cogeneration, industrial
process improvements, and air compressor system efficiency are just a few of the unique industrial actions Climate
Wise companies are taking. Climate Wise partners are also encouraged to participate in other Climate Change Action
Dlan programs, such as DOE's Motor Challenge and EPAs Green Lights® programs, to ensure their plans are com-
prehensive.

The industrial sector accounts for about 30 percent of U.S. energy consumption and represents a broad array of
emission-reduction opportunities. Climate Wise targets this important sector, requiring each Climate Wise company
to develop a comprehensive action plan within six months of joining the program and report the results of its actions
annually through the Section 1605(b) Voluntary Reporting System.

Achievements

g In 1996, after the program’s first full year of recruitment efforts, the number of Climate Wise companies grew
by more than 700 percent. Partners now number more than 250 and represent more than 7 percent of U.S.
industrial energy use.

& Climate Wise partners have already committed to undertake nearly 350 pollutiorm=prevention and energy-
saving actions. In 1996, companies documented savings of more than $30 million annually. Many of the
partners who joined the program in 1996 will be submitting their action plans in 1997. By the year 2000,
the program expects to foster emission reductions of more than 3 million metric tons of carbon and fuel cost
savings of nearly $675 million.

& The State and Local Government Allies program collectively recruited more than 100 partners in 1996. This
initiative, involving ten states and six local governments in 1996, has brought the federal, state, and local
governments together to deliver better services to participating companies. In addition to the tremendous
outreach capability, State and Local Government Allies are creating innovative services, such as regulatory
incentives and low-interest loans, to help companies achieve meaningful results.

Contacts: Amy Manbeim, DOE, Office of Industrial Technologies, 202-586-1507, Climate Wise Line, 1-800-459-WISE.
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State and Local Climate
Change Outreach Program

stand the impacts of climate change (e.g., public health, air quality, water resources) as well as assess and implement
policies that result in the mitigation of the risks associated with climate change. Partners have a product—an action
plan—that clearly shows the potential for greenhouse gas savings. Collectively, the program allows EPA to examine
the opportunities for partners and extrapolate potential nationwide savings. In addition, the program has emphasized
the development and analysis of innovative and integrated actions that solve multiple environmental and economic

The Climate Change Outreach Program builds capacity to successfully reduce greenhouse gases at the state and
local levels by providing needed information, tools, and infrastructure to state and local authorities. The program can
be compared to a venture capital group that seeks out good investments. It helps decision makers identify and under-

problems.

Recent changes in the program focus on outreach and communication activities to:

Motivate officials to take action.

Identify opportunities to contribute to the international process led by the federal government.

Anaiyze the economic and environmental impacts of domestic greenhouse gas policy at the regional, state,
and local levels.

Achievements

Thirty states have completed or nearly completed state greenhouse gas inventories, enabling them to iden-
tify where their emissions are growing fastest.

Nine states have completed and 11 others have nearly completed action plans, which have enabled them to
identify numerous cost-effective measures to reduce greenhouse gas emissions.

Thirteen partners have completed demonstration greenhouse gas reduction projects or impact studies.
State partners from Oregon and Utah are lending technical expertise to the U.S. Country Studies SNAP
Program as Project Officers and Technical Experts.

Forty-one U.S. cities are participating in the Cities for Climate Protection Campaign. Five participating
cities have committed to a 20 percent emissions target and timetable, and the remaining cities are preparing
local action plans. Over half of the cities are starting to implement programs that reduce greenhouse gas
emissions.

The Environmental Council of the States is engaging state environmental commissioners on climate change
issues through education about the impacts of climate change on their states and the effect of changes in
domestic policy that may result from the international climate negotiations.

State- and local-targeted information is being disseminated to partners through electronic mailings, EPAs
web site on global warming, workshops, and publications.

Contact: EPA, Office of Economy and Environment, 202-260-4314.
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U.S. Country
Studies Program

A joint initiative of 10 U.S. government agencies, the U.S. Country Studies Program is assisting 55 developing
countries and countries with economies in transition with climate change studies designed to build human and insti-
tutional capacity to address climate change. The program is also assisting 18 of these countries in using their study
results to prepare national climate change action plans that will lay the foundation for their national communications

required under the U.N. Framework Convention on Climate Change (UNFCCC).

The primary objectives of the U.S. CSP are:

2 To enhance the abilities of countries and regions to inventory their greenhouse gas emissions, assess their
vulnerabilities to climate change, and evaluate strategies for mitigating emissions and adapting to the poten-
tial impacts of climate change.

8 To enable countries to establish a process for developing and implementing policies and measures to miti-
gate and adapt to climate change, and for reexamining these policies and measures periodically.

& To develop information that can be used to further regional, national, and international discussions of cli-
mate change issues and increase support for the FCCC.

Achievements

g Initiated a two rounds of support for national action plans to 18 countries (Bangladesh, Bolivia, Bulgaria,
China, Czech Republic, Egypt, Hungary, Indonesia, Kazakstan, Mexico, Micronesia, Philippines, Russian
Federation, Tanzania, Thailand, Ukraine, Uruguay, and Venezuela).

m Published several handbooks on methodologies, and three synthesis reports (emission inventories, vulnera-
bility and adaptation assessments, and country strategies) to document the results of the studies.

& Sponsored or co-sponsored more than 30 technical workshops to share methods, results, and country strate-
gies.

2 Published handbooks and held training workshops on preparation of plans and technology assessments, and
trained over 2,000 analysts in 70 countries.

& Sponsored more than 200 publications or data bases by the 55 countries.

& Developed handbooks and synthesis reports that have made important contributions to the work of the
Clobal Environment Facility, the Intergovernmental Panel on Climate Change, and the Subsidiary Bodies to
the Climate Convention, as well as other international organizations.

w Helped 55 countries complete preliminary emission inventories, vulnerability and adaptation assessments,
and mitigation assessments.

a Continues to complement programs implemented by other donors (e.g., the United Nations Development

Contact: Director, U.S. Country Studies Program, PO-6, 1000 Independence Ave., S.W., Washington, D.C. 20585, 202-586-3288;

Program, the United Nations Environment Program, the Global Environment Facility, and individual mem-
ber countries of the Organization for Economic Cooperation and Development).

Internet site at bttp-//www.gcrio.org/csp/webpage himl.
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The U.S. Initiative

JOINT IMPLEMENTATIOH

on joint Implementation

ment projects internationally that reduce, avoid, or sequester greenhouse gases. Since its launch in 1993, USIJI has
become the largest effort worldwide to explore options for countries to jointly reduce greenhouse gases. Its interna-
tional outreach activities and workshops (attended by several hundred potential participants from approximately 50
countries) have positively influenced international understanding of joint implementation and its broad acceptance
by Parties to the U.N Framework Convention on Climate Change. Other countries, including Canada and Japan,

The U.S. Initiative on Joint Implementation (USIJI) is a pilot program encouraging U.S. organizations to imple-

have announced pilot efforts similar to USIJI.

The goals of the USIJI program are to:

# Promote technology cooperation with and sustainable development in developing and transition countries.
g Test and evaluate methods to measure, track, and verify emission reduction costs and benefits.
® Encourage private-sector investment and innovation in developing and disseminating technologies to reduce
or sequester greenhouse gas emissions.
# Establish an empirical base for the formulation of international criteria for joint implementation.
Achievements
# As of December, 1996, USIJI had received 61 proposals from 26 countries for projects that were designed
to reduce, avoid, or sequester greenhouse gases, using a diverse set of technologies, including renewable,
fuel-switching, energy-efficiency, methane-recovery, and sustainable land-use practices. Of these, the Eval-
uation Panel has approved 23 projects representing innovative technologies and practices in nine countries.
# The USIJI Secretariat streamlined the project review and acceptance procedures and has published draft
guidelines for preparing USIJI proposals.
g The USII Secretariat prepared a very detailed report to the Secretariat of the UNFCCC, which set a high
standard for Annex | and non-Annex | parties under the AlJ pilot phase.
g The USIJI Secretariat established a technical assistance program to provide assistance to project participants

Contacts: Director, USLII Secretariat, PO-6, 1000 Independence Ave., S. W, Washington, D.C. 20585, 202-586-3288, Information

in the areas of obtaining financing, developing monitoring and verification plans, and screening new pro-
jects for compatibility with project criteria.

Line: 202-586-3467, Fax-on-Demand: 202-260-8677; Internet web site: bttp./fwww ji.org
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