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Figure 5-3--Japan’s Environmental ODA:
1987-1991
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United Nations report cites an estimate that
Japan’s environmental aid increased to about 280
billion yen ($2.4 billion at the exchange rate used
by the report) in financial year 1992.20 (The report
does not discuss the basis for this estimate. It also

I does not provide a breakdown of how this aid was
spent.)

, B Green Aid PlanI
MITI announced this plan in August 1991.21 If

carried out as planned, 300 billion yen (roughly
$2.2 billion at 1991 exchange rates) would be
spent over a 10-year period on grants and loans to
transfer antipollution measures to developing
countries and to support international joint R&D

projects for the global environment. The two
main measures for technology transfer will be
environmental grant aid, and the training of
foreign engineers. The plan is administered by the
Japan External Trade Organization; some other
MITI affiliated organizations, such as the New
Energy and Industrial Technology Development
organization (NEDO) and the Research Institute
for Innovative Technology for Earth (RITE), also
play roles.

Table 5-1 summarizes Green Aid Plan activi-
ties for Japan’s 1992 fiscal year, when 2.7 billion
yen (about $20 million) were available. AS

shown, roughly half the funds flowed from the
general account for ODA, which is under the
overall control of the Ministry of Foreign Affairs.
The other half flowed from special accounts more
directly controlled by MITI. Funding for the plan
in Japan’s 1993 fiscal year may increase to 12.9
billion yen (over $100 million) if a MITI pro-
posed budget is approved.

The Green Aid Plan has some noteworthy
features. First, environmental and energy-related
issues will be reviewed with recipient country
officials before aid requests are made. (This
contrasts with Japan’s traditional request-driven
approach to ODA discussed in chapter 4 under
“Tying of Aid.”) Second, the technological
emphasis in the Green Aid Plan is prominent,
especially for activities funded through the “spe-
cial accounts” budget under greater MITI con-
trol. As shown in table 5-1, the special account
funds are used for intermediate development
(adaptation of technology to developing country
needs) and transfer of environmentally preferable
energy technology (such as for energy-efficiency
projects, renewable energy, and clean coal tech-
nology).

In early 1992, MITI announced plans to lease
antipollution equipment to developing nations to

I

m As cited Q Commiasion on Sustainable Development “Report of the Secretary General: Addendum: Information provided by
I Governments on initial financial commitments, financial flows and arrangements to give effect to the decisions of the United NationsI ~o~emnce  on Environment and Development,” United Nations Economic and Social Counci4 E/Ch.17/1993/11/Add.1, 8 June 1993, p. 15.

~ 21 4<Jap~ unveils Aid p~ FOr I)eVdOping  Countries,” The Reuters Library Report, Aug. 16* 1991.
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Table 5-l—Ministry of International Trade and Industry’s (MITI) Green Aid Plan, 1992 Activities
(budget figures are shown in parentheses in millions of yen)

Policy Talks/Dialogue Between the Japanese Government and Recipient Country

Activities Funded From General Account for ODA (1,397):
Technical Cooperation (1,298)

Project Planning (672)
1. Feasibility study and project needs assessment

. Environmental Measures Assessment [JICA] (474)
● Environmental Improvement [Japan Consulting Institute] (34)
. Comprehensive study on environmental issues [Asia Economic Institute] (34)
. Energy conservation technology promotion manual [with UNIDO] (19)

2. Master planning
. Comprehensive environmental preservation project in Asia and Pacific region (98)

Personnel Training (163)
1. Dispatching specialists [JODC] (26)
2. Accepting and training engineers (137)

R&D Cooperation (463)
. Development of de-sulfurization equipment for coal-fueled boilers:

Indonesia (261)
. Development of super-absorbent polymer for desert land forestation:

Egypt [Japan Desert Development Association] (128)
. Development of industrial wastewater treatment system: Thailand (15)
. Global Environmental Technology Research Cooperation (59)

China (urban industrial pollution and acid rain from coal combustion)
Brazil (pollution caused by mining in tropical forests)
India (forestation in dry areas)

Energy & Environment Technology Center (99)
China, Thailand (99)
(after 1992 projects are planned for Indonesia, Malaysia Philippines)

Activities Funded From Special Accounts (1,294):
Intermediate Technology Development and Technology Transfer (1 ,294)

● De-Sulfurization Technology (570)
[Electric Power Development Co.; Mitsubishi Heavy Industry, contractor]

● Energy Efficiency Technology [NEDO] (324)
● Clean Energy Technology (380)

(Solar Sell Generation System) [NEDO]
. Clean Coal Technology (20)

NOTE: Agencies other than MITI and JETRO that are involved in particular programs are shown in brackets.

SOURCE: MITI, JETRO, Nihon Keizai Shimbun.

limit acid rain.22 The funding will be provided imported equipment. Japanese ODA has been
through NEDO. The program will help develop- offered for installing equipment to control sulfur
ing country governments and private firms with emissions from coal-powered thermal stations in
low foreign exchange reserves make use of China.

22 ttJapae~e Trade ~~~ pl~ to be Anti-pollution Devises to Developing co~triest “ The Reuters Library Repo~ July 15,1992.
This is not the fust time that MITI has used a leasing system to facilitate use of Japanese equipment. MITI previously setup domestic leasing

systems to promote its computer and machine tool industries. U.S. Congress, Office of 7kchnology Assessment, Competing Economies:
America, Europe, and  the Pacific Rim, OTA-ITE498  (Washington, DC: U.S. Government Printing Office, October 1991), pp. 261-62; U.S.
Congress, office  of ‘lkhnology Assessment, Making Things Berrer:  Competing in hfamq$acturing,  O12MTE-443  (Washington, DC: U.S.
Government Printing OffIce, Februmy 1990), p. 155.
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In 1990, Japan put forth “New Earth 21,” a
proposal to the world community about the need
for a comprehensive and long-range vision to
address global environmental and energy issues.
An associated “action program” proposed a
variety of near- and long-term responses to global
environmental problems. Many of the long-term
responses would require extensive technological
breakthroughs (e.g., nuclear fusion, solar power
generation from space, reversing desertification
through biotechnology). MITI recently issued 14
proposals to further “New Earth 21” through
domestic and international actions to better inte-
grate energy, environmental, and economic con-
cerns. These include: technological development
for protection of the global environment and
international cooperation in energy and environ-
mental fields, including the Green Aid Plan and
ODA.23

FRANCE
The third largest aid donor is France. Its aid

structure has two main parts: aid to former
colonies and current French Overseas Territories
(TOMS), and aid to other low-income countries.
The Directorate de RelationsEconomiques Extériu-
res (DREE), a division of the Ministry of Finance,
develops “protocols”, longer-term (18-month)
financing plans with lower-income countries. The
Caisse Culturale de Cooperation Économique
(CCCE), the central bank for economic coopera-
tion under the Ministry of Cooperation and
Development, works with former colonies and
TOMS.24

Aid that is oriented toward the poorest coun-
tries and TOMS in Sub-Saharan Africa, the
Caribbean, and the Indian Ocean, tends to be
grant-based and has a human development em-
phasis. Assistance for education, health and
population, and planning and public administra-

tion together account for 40 percent of total
French aid. France’s ODA for education and
training supports programs in recipient countries
and in universities and technical programs in
France.

Aid to the better off developing countries tends
to be commercially oriented, focusing on eco-
nomic infrastructure development, and often in-
volving aggressive use of mixed credits (see
discussion of “Use of Loans” inch. 4). In 1991,
France targeted 16.9 percent of its ODA to
economic infrastructure projects, and 10.1 per-
cent to productive industries (as defined by
DAC). Roughly 25 percent of French aid is in the
forms of loans and mixed credits. The Treasury
and the Ministry of Finance are integrally in-
volved in the use of mixed credits.

H French Environmental Aid
France has only recently begun to integrate

environmental considerations (such as environ-
mental impact assessment and energy and natural
resource conservation) in its aid program. How-
ever, French firms are among the world leaders in
water management technologies, and French aid
to the environment is focused on the provision of
potable water and sanitation.

In January 1993, the Caisse Culturale de
Dévelopement (which is a technical assistance
arm of CCCE) estimated its environmental ODA
commitments to be 825 million French francs
($146 million) for 1992.25 Nearly 60 percent of
this aid was for provision of drinking water. The
rest was for sanitation and water purification,
public health risks associated with household
wastes, industrial pollution control, public aware-
ness and management of natural resources, and
agroindustry irrigation. An additional 80.4 mil-
lion French francs ($14.2 million) in “environ-
mental’ aid went to the TOMS, where 46 percent

~ SPM COnunitttXS  on mer~  and EIwironment Fourteen Proposals for a New Earth, Executive s~, rnimeo,  Nov. 25, 1992.
[ x ~ mm of c-bon ~d Developm~t  was the successor to the former wS@Y of Coloties.

I n &ICUIatCKI  at $1 = 5.66 Freneh francs.
I

i
I
i
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of the aid went for repairs to sources of potable
water, 22 percent went to sanitation, and 31
percent of funding was devoted to restoration of
the natural environment.26 It is unclear whether
these figures are indicative of French environ-
mental aid, as CCCE’S aid accounts for only a
relatively small portion of total French aid.

The Government of France uses a combination
of grants, confessional loans, and mixed credits to
provide its aid. Larger infrastructure programs are
usually formed in association with French indus-
try and provided for through a basket of mixed
credits. A consequence of this policy was to
increase aid recipients’ foreign debt; however, the
French government began a series of debt forgive-
ness at the Paris Club in 1988, and is continuing
that process currently.

France opposed making OECD’S Helsinki
Package mandatory. (The Package, discussed in
ch. 4, tightened restrictions on use of tied aid
credits for commercial advantage). It also has
resisted efforts by the DAC Working Party on
Environment and Development to impose more
stringent environmental requirements among aid
donors and to improve collective environmental
policies. However, France was one of the strong-
est early supporters for the European Community
program for Eastern Europe, called PHARE/EEC,
contributing 3 billion French francs ($500 mil-
lion) over the first three years. This program
provides some support for environmental man-
agement, with priority placed on technical assist-
ance and training, particularly for water re-
sources, regional water management agencies,
institutional planning, legislation, and implemen-

tation of cooperative agreements with industry,
local authorities, and environmental groups.27

GERMANY
Germany remains the fourth largest aid donor,

and has increased its ODA while undertaking
reunification. 28 Since adopting “Basic Guide-
lines on Development Policy” in 1986, German
aid has emphasized sectoral and structural adjust-
ment. Germany uses strict development criteria to
review its ODA. For example, countries that do
not receive German technical assistance are not
eligible for projects involving mixed credits. This
policy lessens the chance that large projects will
be funded in countries without the technical
capabilities to manage them. German aid is
mindful of the potential for mutual benefits from
ODA for both recipient and donor. These export
intentions are clearly articulated in the introduc-
tion to the Basic Guidelines: “In cases where a
nation’s development program requires it to
obtain goods from industrial countries, we try to
ensure that, if we are the suppliers of assistance,
our own economy and workers benefit. ”29

The ministry of economic cooperation (BMZ)
oversees development policy for its two imple-
menting arms, the German redevelopment bank
(KfW) and the technical assistance agency (GTZ).30

The use of two agencies is meant to deliver the
widest possible base for support. According to
DAC statistics, Germany spends slightly more on
social program aid than on economic infrastruc-
ture spending, 24.7 percent versus 22.8 percent in
1991. However, if water supply projects are
counted as economic infrastructure, those figures

26 Mm Franc&w de D&eloppemen4 “Reparation T’Mmatique des Op&ations: A Haute M&w Ajout& Environementale  Engagt%s Par
la CFD en 1992 (Hors DOM-TOM et hors adjustment)” Jan. 19, 1993, Paris.

27 Friends of the EII.@I of the u.K., 1991 Enviro Sumnu”t:A Critical View of the Environmental Performance of the G7 Countn”es  (bnbu
Friends of the ~ U.K. and rIlte17@Ol@ 1991), VO1.  2.

U For an overview Of German development assistance see Burghard Claus and Hans H. Lembke, “The Development Cooperation Policy
of the Federal Republic of GermanYs” Gem Development Institute, Berlin, -h l~o

~ Gmmau Federal Ministry of Foreign AiRdrs, as quoted in ibid.

W ~ is the ~~talt fiir wiede~~, and the G’IZ is the Deutsche Gesedlschaft fiir ‘khllkh ZM amrnenarbeit. Both are
considered agencies under the Ministry of Economic Cooperation.
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could change to put infrastructure spending in the
lead.31

1 German Environmental Aid
An early proponent of DAC environmental

guidelines, Germany has pledged to continue to
stress the environment in developing countries as
it works with neighboring countries in Central
and Eastern Europe where power plants and
chemical storage facilities pose an imminent
threat to public health in Germany itself. Ger-
many provides a significant amount of aid for
environmental protection and conservation of
nature. In 1990 and 1991, more than one-fifth of
all German aid was devoted directly to the
environment.32 Environmental aid is expected to
account for over 25 percent of its total aid in 1992
and 1993. The GTZ estimates disbursements of
1,020.7 DM million ($614.9 million) in 1990 and
847.8 DM million ($510.7 million) in 1991, and
commitments of 996.0 DM million ($600 mil-
lion) for 1992 and 1,001.6 DM million ($603.4
million) in 1993.33

To count as environmental aid, projects must
have protection of the human environment and/or
the conservation of nature as primary objectives.
This includes support to countries for managing
and rationalizing their use of natural resources or
protection of the environment. Examples of
projects include conservation strategies, institu-
tion building, sludge and waste management,
environmental impact assessment studies, and
support for recipient country development of
environmental action plans.

Germany’s estimate of its environmental aid,
unlike many other donors, excludes projects that
are undertaken for other purposes that have an

environmental component. For example, a live-
stock production project with a sub-activity to
train farmers to protect hillsides from erosion
would not count as an “environmental” project.

In general, large inrastructure projects are not
considered environmental, with the exception of
sludge or waste management projects, and some
cases of “necessary“ infrastructure. Depending
upon the level of development in the recipient
country, such infrastructure projects will be
supported through grants in the form of technical
cooperation, confessional loans, and through
mixed credit offerings through the financial
cooperation arm, the KfW.

German aid has standing programs for collabo-
rative technical R&D and for training. Since the
early 1980s, the technical research has been
concerned with the development of technology
appropriate for developing countries. Such tech-
nologies often happen to be better at protecting
the human environment or reducing destruction
of natural resources. One example is a low-smoke
or alternative-fuel cookstove, which reduces or
eliminates demand for charcoal and thus lessens
pressures of deforestation. R&D for this technol-
ogy is carried out in developing countries and
Germany.

Germany is investing in environmental train-
ing and awareness for the staff of its aid programs.
It also offers environmental training for develop-
ing country personnel in Germany and locally in
recipient countries. It provides financial support
and technical assistance for environmental insti-
tution building in developing countries.

Germany recently launched several environ-
mental initiatives pertinent to sustainable devel-
opment. These include programs on tropical

31 k DAC s~tistics, CCwata WPPIY ~d stitition” me included in social spending under a catego~  called  “other.” For W91 Jap~ @
Germany had the highest shares in this “other” categoxy among the major donors presented, 9.9 percent of total ODA commitments for Japan
and 6.3 percent for Germany. If the whole “other” category in Gtmnany’s case were water and water were counted as economic infrastructure,
Germany would have spent 29.1 percent for economic infrastructure.

32 w ~cludes m and GTZ technical and f~cird assistance, but not aid provided by German nongovernmental organizations that is
I funded through its aid structure.

33 c~c~at~ on an exchange rate of $l=DM  1.66.
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forestry, household energy supplies, and institu-
tion building for the environment. In cooperation
with Brazil and as a complement to several World
Bank environmental projects, Germany is con-
tributing approximately $172 million (DM 285
million) to an international pilot program for the
conservation of Brazilian tropical rainforests.

UNITED KINGDOM
The United Kingdom aid program is similar in

philosophy and structure to that of the United
States. Administration and policy formulation
are, for the most part, under the auspices of one
agency, the Overseas Development Admini stra-
tion (UK ODA), whose minister reports to the
Foreign Secretary .34 British aid makes use of its
own regional missions35 and takes a country-
specific approach to aid policy formulation. The
UK places a high premium on promoting sustain-
able development and working to help low-
income countries.36

The Overseas Development Administration
provides external assistance under three pro-
grams: aid to developing countries, assistance to
Eastern Europe and the former Soviet Union, and
(the smallest by far) “global environmental
assistance. ’37 British aid supports numerous
small-scale training programs in developing coun-
tries. The UK ODA also makes use of a mixed
credit facility, the Aid and Trade Provision
(ATP), to aid capital projects in developing
countries. British aid supports water and waste
treatment facilities, power production, and infra-

structure projects through loans and associated
financing.

H British Environmental Aid
British aid officials have resisted classifying

their projects and programs as “environmental”
and a meaningful estimate of British environ-
mental aid is not yet available.38 The label is
thought to marginalize concern for the environ-
ment, which aid officials see as a cross-cutting
issue which all UK ODA projects must account
for. The UK ODA’S Manual of Environmental
Appraisal, first published in 1989 and revised in
1992, is meant to guide officials in addressing
environmental issues early in the decision cycle
for all projects and programs. The manual pro-
vides environmental checklists that could be used
in project conception, formation, planning, im-
plementation, and appraisal. “Policy information
markers” are being put in place to identify aid
projects and programs that are primarily environ-
mental or that have major environmental compo-
nents. These markers will adhere to UK ODA
policy and will cover poverty, women in develop-
ment, good government, and other issues as well
as the environment. Thus, a clearer enumeration
of UK aid for the environment may soon be
available.39

UK bilateral aid supports a range of programs
to promote environmental protection and more
efficient use of resources in developing countries.
One focus has been sustainable forestry, with over
$200 million in forestry projects underway or in

~ ~ the UK, this agency is generwy refe~ to ss “the ODA.” However, internationally ODArefers  tO ~lcid DevelOPm=t AsSis*e.
For purposes of clarity, the British agency is referred to here as “UK ODA.”

35 Utie tie expansive coun~mission  struc~e  of USAID, however, UK ODA has only five regional missions ~d relies on the extensive
in-country diplomatic missions, British Council offices, as weU as the CIown Agents for Overseas GOVernn3tXltS  and AdmmIs“ “ rlationso

36 British tid, inclu~ hge capi~  projects, goes to countries with very low per capita incomes. clvem  Development -s~tiom
“British Overseas Aid: 1991 Annual Review,” I_nndoq October 1991.

37 ~ ~emeas Development Arhmms“ “ tratiom “British Aid Statistics 1987/88 - 1991B2,” a publication of the Government Statistical
Service, 1992, p. ii.

38‘l’he only clearly  iden~l~  component  of its environmental aid is for “global environmental XSiSWlct?.  ” h.1 1991/92, this ~ounted to

$7.1 million (L4.9million), or O.25% of total UK ODA external assistance programs. This suppcxts the GEFand Montreal Protocol Fund and
is completely separate from funding for the environment in its bilateral ODA programs.

39 ~ &~ sho~d  ~ av~ble from the ~ ODA in 1993.
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preparation in early 1992. The UK ODA’S scien-
tific agency, the Natural Resources Institute
(NRI), works with developing countries on pesti-
cide management and control, and training for
users of pesticides and other potential sources of
hazardous waste. A “Renewable Natural Re-
sources Strategy, ’ first published in 1989, covers
programs in agriculture, fisheries, forestry, live-
stock, land resources assessment, integrated pest
management, and post-harvest technology. Brit-
ish aid finds $49 million (34 million pounds
Sterling) worth of research in the renewable
resources sector.40

British aid also funds large capital projects. In
1989, it provided $53 million (39 million pounds
Sterling) for water and sanitation projects, of
which $25 million (17.4 million pounds Sterling)
was devoted to providing clean drinking water in
some 40 developing countries.41 It funds many
huge infrastructure projects through its mixed
credit facility, the Aid and Trade Provision, or
ATP. ATP proposals in principle are subject to
the same appraisal criteria and environmental
considerations as all other aid.42 However, a study
by the National Audit Office (roughly the UK
equivalent of the United States’ General Account-
ing Office) found abuse of the ATP facility and
subsequent damage to the environment and public
health associated with several large water proj-
ects.43 These projects were planned and carried
out before UK ODA issued its 1992 Manual of
Environmental Appraisal. The manual, as well as
other efforts to integrate ATP proposals into the
country’s priorities system, may help bring ATP
projects in line with environmental standards
applied to other UK ODA projects.

and Environmental Technology

Through its research programs and via the
British Council, the UK ODA funds collaborative
cleaner technology R&D, and environmental
training and institution building. The British
Council manages the UK’s Technical Coopera-
tion Trainin amme. In 1990-91, roughlyg Progr
485 persons were trained in environmental sub-
jects at either the technician or higher degree level
(out of a total of 12,600 trainees). The program
works with trainees from developing countries
who are trained at local institutions in their own
countries. Subjects include environmental aware-
ness, impact assessment, environmental law,
engineering, management and planning, wildlife
management, and pollution control.

The British Council also provides fellowships
and training in Britain for professionals from
overseas. A series of high-level international
seminars for senior officials on a range of issues
such as environmental policy and management
and environmental law took place in 1992.
Programs are also already underway to increase
environmental awareness in ODA recipient coun-
tries, including environmental protection coun-
cils and public awareness campaigns in Ghana
and Guinea Bissau.44

In March 1993, British Prime Minister John
Major announced the United Kingdom Technol-
ogy Partnership Initiative.45 The Initiative will
seek to encourage firms in developing countries
to use British technologies and expertise that
might contribute to improved performance and
reduced environmental impacts. The 3-year pro-
gram will foster partnerships between British
companies and private sector firms and associa-
tions in developing countries. A network of key

40 UK tim~ Development ~“ “ tratioq “Actionfor the Environment” May 1992 brochure, p. 38.

41 Ibid., pp. 30-31.
42 ~cor~g t. ~ OD~ Am ~pplicatiom for -e power.genemtion proj~ts mi@t & “ex~ted” to include  ~ environmental hnpwt

assessment or equivalent measure,as Am projects “often involve industrial developments which may require special measures to mitigate
pollution problems.” UK Overseas Development Adrmms“ “ tratiom “Manual of Environmental Apprai@”  April 1992, p. 15.

43 Natio~ Audit Office,  (jversus  Aid: Water and the Environment (report by the Comptroller ~d Auditor @ne@ ~SO).
44 UK ~~e~ Development ~“ “ tratiou “Action for the Environment” May 1992 brochure, p. 40-41.

45 Whnc)lc)gy  Partnership secretaria~  “-nxhnology  p~“p: the Initiative,” brochure, n.d., n.p.
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officials from government and industry will help country business personnel. UK firms also can
business personnel in developing countries obtain obtain specific information on the needs of
information about, among other matters, the best developing country businesses. British and devel-
practices employed by British companies, new oping country firms can access the network
technologies under demonstration in the UK, and through participating trade associations, British
sources of financing and other help. Some assist- embassy or High Commission commercial of-
ance will be provided to help UK companies fices, or the Partnership’s Secretariat in London.
provide hands on training for key developing



Appendix A:
Environmental

Markets in
Developing and Newly

Industrialized Countries1,2

T he largest markets for environmental goods
and services (EGS) lie within the industrial-
ized nations that are members of the Organ-
isation for Economic Cooperation and Devel-

opment (OECD). These countries will continue to
account for most EGS expenditures for the next 10 or
20 years. However, there is likely to be rapid growth
in EGS demand in non-OECD (developing, newly
industrialized, and Eastern European and former
Soviet) countries. Estimates of the current and pro-
spective size of this non-OECD market vary widely.
One study concluded that non-OECD countries ac-
counted for $36 billion out of an estimated $200 billion
global EGS market in 1990; by the year 2000, their
EGS markets could grow to $55 billion (with the world
total projected to be $300 billion).3 Another source
concluded that non-OECD markets amount to $37
billion (of a $270 billion world market); in 1996, the
non-OECD market could reach $61 billion (the world
total was projected to be $408 billion).4 Yet, another
source, the International Finance Corporation, sug-
gests that one-third of the current global EGS market

of $300 billion, which it projects will reach $600
billion in 2000, is found outside the United States,
Canada, Europe, and Japan.5

Differences in the estimates reflect in part different
definitions of the environmental industry. Some analy-
ses include only goods and services for end-of-pipe
control of air and water pollution and disposal and
recycling of wastes (although some pollution preven-
tion consulting may be included). Others include
renewable energy and some energy-efficiency oppor-
tunities. Some estimates encompass markets for water
supply, mobile source controls (such as catalytic
converters), noise control, or construction work associ-
ated with environmental projects, while others do not.

Perhaps the greatest variable concerns so-called
“cleaner technologies, “ including pollution preven-
tion and energy-efficient equipment. These technolo-
gies are generally integrated into processes-such as
industrial production processes, transportation sys-
tems, or heating or cooling systems for buildings. Yet
cleaner production and improved energy-efficiency
opportunities are often the most effective and most

1 This appendix draws on preliminary research from the OTA assessment, Amen”can Industry and the Environment: Implicata”onsfor  Trade
and Competitiveness. While this appendix focuses on developing and newly industrialized country markets, the final report of the assessment
will contain more in-depth analyses of global markets and U.S. competitiveness in the environmental goods and services sector.

2 This appendix discusses environmental markets related to the industrial and utility sectors, including water supply, wastewater treatmen~
and refuse management. Environmental needs--and market possibilities-associated with land use managemen~  agriculture, foreslry,
f~heries, biodiversity conservatio~  and ecotourism development are not addressed here.

3 OECD, The OECD Environment Industry: Situation, Prospects and Government Policies, OECD/GD(92)l (Paris: OECD, 1992).
d Grant Ferrier, President of Environmental Business International Inc., testimony to House Committee on Merchant Marine and Fisheries,

Subcommittee on Environment and Natural Resources, Feb. 25, 1993.
5 International Finance Comratio%  Investing in the Environment: Business Opportunities in Developing Countries (Washington,  Dc: ne

World Bank and the IFC, 1992), p. iii.
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cost-effective options for addressing pollution and
waste. While often needed, end-of-pipe and remedial
environmental controls are, by contrast, almost always
a net cost to business and frequently shift pollution
from one medium to another. (Per instance, waste-
water treatment and some air scrubbing generates solid
wastes that require disposal, while incinerators turn
solid wastes into air emissions that require control).

Although now only a modest part of the global
market, the environmental business opportunities in
specific developing countries and newly industrialized
countries (NICs) can be quite large. (Environmental
technology opportunities in Eastern Europe and the
former Soviet Union are not addressed here. They are
the subject of a separate OTA assessment.)6 As
developing countries begin to address their environ-
mental problems, environmental business opportuni-
ties could grow quickly. Of particular interest to
environmental technology vendors are the middle-
income and fast-growing countries in East Asia and
Latin America such as the four NIC “tigers” (Hong
Kong, South Korea, Singapore, and Taiwan), Mexico,
Brazil, Chile, Malaysia, and Thailand. Opportunities
are also growing in some lower-income countries,
including India, Indonesia, and China.

In many developing countries, government funds
for environmental protection will likely remain sparse.
The availability of financing from private or mixed
public-private sources could be a critical determinant
for growth of environmental markets. The opening of
various developing country economies to greater
foreign investment and the loosening of state controls
on energy, transport, and manufacturing industries-
including privatization-provide growing possibilities
for environmentally favorable investment.

Examples of the magnitude of developing country
and NIC environmental markets include about $11

billion of environmental projects in Taiwan’s current
Six-Year Development Plan,7 over $10 billion in
South Korea’s 1991-95 investment plans,8 an annual
environmental market of $1.8 billion (1993) in the six
ASEAN nations? and a $2.4 billion annual market
(1992) in six Latin American countries.10

The NICS and some developing nations produce
some of their EGS market needs. The technical
capabilities of EGS industries in Singapore, South
Korea, Taiwan, Mexico, Brazil, and some other
countries can be expected to increase. In fact, environ-
mental goods are sometimes exported by these coun-
tries--often at lower prices than offered by firms in the
United States, Europe, or Japan. Environmental firms
from OECD countries face increased competition from
developing country and NIC companies as well as
from each other. However, OECD firms also are
finding opportunities for branch operations and joint
ventures in developing and newly industrialized coun-
tries.

SECTOR TRENDS
There are several trends in developing and newly

industrialized countries which present vendors of EGS
and cleaner technologies with growing markets:

development of water and wastewater treatment
infrastructure;
electrification;
growing transportation needs;
development of solid and hazardous waste disposal
capacity;
increased industrial production; and
development of environmental monitoring, stand-
ard making, and enforcement capability.

6 ne fist rePrt  of this other assessment is: U.S. congress, OffIce of lkchnology  Assessmen4  Energy-lZJl?ciency  TechnOh@fOr  cen~al
and Eastern Europe, OTA-E-562 (Washingto~ DC: U.S. Government Printing OtXce, May 1993).

7 ~eficm~ti~te ~ Taiw~ ~~Lis@  of ~wa’s S~-y~Development pl~ projects  (p- List) & Status Report on !$ekcted  MajOr

Projects,” August 1991.
s Republic of Kor~Ministry  of Environment White Paper 1990,1991, ti M WOO ~, “Perspective of Environmental Industry in Kor~”

paper presented at GLOBE ’92, Wncouwx, BC, CsE@ Mar. 1620,  1S92.
9 Jom~ Menes, A- Assis~t Secretary  for Trade Development, U.S. Department Of Comm-e, testimonY ~fore tie Home

Committee on Merchant Marine and Fisheries, Subcommittee on Environment and Natural Resources, Feb. 25, 1993. ASEAN is the
Association of South East Asian Nations consisting of Brunei, Indones@ Malaysb  Philippines, Singapore, and Tbailand.

10 US~,EnYiro_ntal~ar~t  Co&”tionsandB~iness  Oppo~nitiesinKey~tin  A~rican  Countries,  BUSiIKSS  FOCUS SerieS, oCtOh

1992 (available through USAID, Arlingtor.L VA). The six countries are Argen@ B- Chile, Colomb~  Mexico, and Venezuela
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I Water Supply and Wastewater
Treatment Infrastructure

LDCS and NICS are expected to make major
expenditures in the next few years to build and upgrade
water supply and to provide sanitary services (see table
A-l). As is discussed in chapter 2, hundreds of millions
of people in the developing world lack potable tap
water. Sewage treatment is rare. Both municipal and
industrial wastewater treatment demand is growing. A
market for smaller treatment systems serving individ-
ual apartment buildings and small groupings of
businesses, and for improved septic tank systems, can
arise in areas where centralized sewage treatment
remains too costly. There may also be opportunities for
developing “engineered wetlands” and similar bio-
logical systems as low-cost sewage treatment for
smaller communities. Firms from many countries are
involved in providing architecture/engineering and
construction services, water and wastewater treatment
equipment and chemicals, and control and monitoring
instruments to meet these needs.

However, most expenditures in this sector will pay
for locally provided goods and services. Construction
labor and low-value materials like cement are obtained
locally. Relatively simple equipment, such as pipes
and sheetmetal products, can often be provided in-
country or by regional low-cost international suppliers.
Thus only a modest portion of water and wastewater
related expenditures-primarily those dealing with
project management and relatively sophisticated goods
and services-would likely be significant for U.S.
exports.

The export performance of U.S. and foreign compe-
titors in this sector varies by country and subsector.
The small size of the current market means that a few
sales may substantially change the picture. In Brazil,
American firms accounted for 20 percent of a $35-
million (1991) industrial wastewater import market,
edging out Germany (19 percent), Sweden (15 per-
cent), the United Kingdom (15 percent), and Japan (7

Table A-l-Selected Water and Wastewater Markets and Expenditure Plans

Argentina a

National water supply and sewerage program improvements $250 million
Estimated 1992 water pollution control market $100 million

Brazil:a

Major water modernization projects (1992-97) $3,105 million
Estimated 1992 water pollution control market $345 million

Mexico: a

Water supply and sanitation sector (1990-94) $4,504 million
Estimated 1992 water pollution control market $400 million

South Korea:
Water pollution investments planned (1991 -95)b $4,230 million
1991 Water pollution control expenditures by businessC 384 million

Taiwan:d

Taiwan six-year plan wastewater projects (1992-97) $4,700 million

China: e

Estimated 1991 water pollution control market $433 million

Indonesia: f

Multilateral development bank water/wastewater projects $2,500 million

SOURCES: aUSAID, Enviromental Market and Business Opportunities in Key Latin American Countries, 1992; bRep.
of Korea Min. of Env. White Paper 1990; cYonhap (South Korean news agency) Mar. 9, 1992, in JPRS Report:
Environmental Issues, May 5, 1992; ‘American Institute in Taiwan; eU.S. Department of Commerce; fU.S.-ASEAN
Council for Business and Technology.
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percent).ll In Brazil’s municipal sector, U.S. producers
held 60 percent of a $135-million import market, ahead
of Swedish and Japanese competitors. Complicating
matters are a variety of licensing and joint venture
arrangements between Brazilian and American, Brit-
ish, Finnish, French, Swedish, and Swiss firms.
Mexico’s water pollution control imports seem domi-
nated by the U.S. with a 60 percent share (1989) versus
14 to 15 percent shares for Japan and Germany.12 In
contrast, Japan is the biggest player in China’s water
pollution control import market of $48.9 million
(1991), accounting for 40 to 45 percent, while U.S.
sales were 8 percent, behind Austria’s 25 percent.13

Austrian, Danish, and Canadian exports of water
pollution control equipment to China have been
supported by grants and credits from those countries.
The U.S. is the largest exporter of water-related
equipment to Egypt (36 percent in 1991), surpassing
Japan (21 percent), Germany (17 percent), and Italy
(15 percent) .14 But in Morocco, France dominates with
65 percent of the import market, high above U.S. and
other European suppliers.15 The point of this snapshot
is that it is hard to say who dominates world trade in
the water and wastewater sector except to note that the
United States, Japan, and several European countries
are the key players.

M Electrification16

The World Bank estimates that electric power sector
capital investment in developing countries, Eastern
Europe, and the former Soviet Union during the 1990s
may reach $1 trillion.17 An analysis done for the
1991/1992 U.S. National Energy Strategy projects that
during the years 1990 to 2010, electric power invest-
ments of over $1 trillion for 624 gigawatts of new
capacity will occur in the developing countries (not

including Eastern Europe or the former Soviet Union).18

Whether or not growth in electricity demand and
production occurs at this rapid pace, there is increasing
recognition of the need for mitigating or preventing
environmental impacts. Business opportunities will
arise from the need for pollution abatement equipment,
more efficient and cleaner power generating technolo-
gies, and improved energy end-use efficiency. De-
mand for architecture/engineering, construction, and
project management services-areas in which U.S.
firms are strong contenders but face growing foreign
competition-will be increasing.

In the area of air pollution abatement, a relatively
inexpensive initial option is particulate removal by
electrostatic precipitators or fabric filters. U. S., Japa-
nese, and European manufacturers are competitive in
developing country markets and local environmental
industry capacity is growing. End-of-pipe controls for
sulfur dioxide and nitrogen oxides are more sophisti-
cated and expensive and perhaps too expensive for
some developing countries. U. S., Japanese, and Ger-
man companies appear to be in the lead for these
gas-cleaning technologies, although multinational ar-
rangements can make national comparisons difficult.
For instance, ASEA Brown Boveri (ABB), considered
a Swiss-Swedish conglomerate, owns Combustion
Engineering, a U.S.-based maker of air pollution
control equipment, and Flakt, a Swedish provider of
pollution controls. At the same time, ABB and various
U.S. companies license Japanese technology for selec-
tive catalytic reduction (SCR) of nitrogen oxides. A
variety of U.S. companies license or have adapted
sulfur and nitrogen oxide control technologies from
Japan and Europe. In fact, some U.S. air pollution
control firms are concerned about the growing strength
of German and Japanese gas-cleaning technology

~~ Ibid., p. 49.

12 Ibid., p. 112.
13 U.S. Dep~~t of Commerce National Trade Data B-
Id mid.

15 mid.

16 me O’rA ~=~ment Fueling D~elop*nt: Energy  TeChnol~gies  For D~eloping co~~”es,  O’IA-E-516  (w@dIl@O&  ~: U.S.

Oovernrnent Printing Office, April 1992) provides an extensive analysis of developing country energy and related envirurunental issues.
17 World B* “~piti  Expenditures for Electric Power in the Developing counties, ” IEN Energy Series Paper No. 21, February 1990,

in World BaulL “The Bank’s Role in the Eleetric Power Seetor,” draft Industry and Energy Department., box 5, p. 10.

la U.S. Department of En=SY, “National Energy Strategy ‘Ikchnical Amex  5: Analysis of Options to Increase Exports of U.S. Energy
lkehnology,” 1991/1992, DOE/S-0096P (Springfield, VA: National Tkdmical Information Service).
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suppliers. At the same time, some U.S. firms have their
own proprietary technologies.

American firms are major providers of air pollution
control equipment (for power generators and industrial
facilities) in a number of markets. U.S. firms garnered
a quarter of Brazil’s 1992 air pollution control imports
(Sweden, Germany, and France together accounted for
half). U.S. firms also accounted for over 25 percent of
1989 Mexican air pollution control imports (versus 20
percent for Germany, 14 percent for Japan, and 7
percent for Switzerland) .19 In Singapore, American
products earned nearly 40 percent of the 1991 import
market share, with less than 15 percent from Japan and
under 10 percent from Germany .20

Making environmental technologies affordable is
critical to gaining markets in developing countries.
Japan has embarked on a program to adapt power plant
pollution control equipment to meet less rigorous
emission requirements of developing countries at far
less cost than would be required in Japan, America, or
Western Europe.21 Japan also plans to lease air
pollution abatement equipment in Asian developing
countries.22

Cleaner generation technologies can offer more
cost-effective environmental performance than the use’
of add-on pollution abatement technologies. A variety
of ‘‘clean coal”23 technologies and combustion tur-
bines (gas turbines) can allow developing countries to
use their fossil fuel resources more cleanly and
efficiently. In the clean coal area, the Department of
Energy notes that the United States is at the technolog-
ical forefront but that U.S. vendors have not been

leaders in marketing abroad. DOE points to German,
Japanese, French, Swedish, and Italian suppliers as the
strong competitors.

24Increasing competition to Amer-

ican suppliers is found in the combustion turbine
business. General Electric is a major supplier in this
sector. GE and its business associates abroad (various
European and Japanese firms) who assemble turbines
using key GE components supply roughly half the
world’s gas turbine market.25 ABB, Siemens (Ger-
many), Westinghouse, Pratt & Whitney, Rolls-Royce
(UK), and Mitsubishi (Japan) are among others
competing for this market. Licensing and joint ven-
tures among competing manufacturers make com-
petitiveness assessments difficult.

In the renewable energy sector, U.S. companies also
face tough Japanese and European competition.26

While the market is now small, it is likely to grow as
renewable energy costs decrease and if increasing
concerns about global climate change force changes in
energy sources. Furthermore, some renewable energy
technologies are well suited to developing country
circumstances where settlements are far from existing
electricity grids. German, Japanese, and Korean firms
are among America’s competitors in photovoltaic cell
production. Siemens of Germany, which recently
purchased ARCO Solar in the United States, is
reportedly the world’s largest photovoltaic cell manu-
facturer. Siemens exports 75 percent of its U.S.
production. 27 Danish, Dutch, Japanese, and German
companies are among those who make utility-scale
wind turbines. U.S. Windpower has been active in
seeking developing country markets.28 Japan is noted

19 us-, Enviro~ntal Market Opportunities. . . . Op Cit., pp. 44, 105.

~ u.S. Dep~~t of Commerce National Trade Data Bank.

21 “Japanto work~~ _ kDevelop&g  Cheap Desulfurization  UtitS fOrphUMS,” International Environment Reporter, July 29, 1992;
Kawasaki Heavy Industries, Ltd., information bookle~ 1992.

n “JapaneseTradeM inistry To Lease Anti-Pollution Devices To Developing Nations, ‘‘ InternationalEnvironmentReporter, July 15,1992,
p. 469.

23 Clem COaI t~hologies refer to a variety of technologies including precombustion  cl- g of coal to remove polluting components,
cleaner combustion technologies, and postcombustion clean-up of stack gases. Stack gas clean-up was referred to in the previous paragraph.

w u.S. Department of Energy, “National Energy Strategy lkchnical  Annex 6: Clean Coal Export Programs,” 1991/1992, DOE/S-0095P
(Springfield, VA: National lkchnical Information Service), p. 2. DOE’s usage of the term “clean coal” also refers to end-of-pipe controls.

2S Eug~e ZIU Genm~ Electric,  personal colnmticatiou  Feb. 3, 1993.

26A fo~co~g OTA ~s~sment,  Renewable Energy  Technology:  Research,  Deve[op~nt,  and commercial  prospects, will @yX

technological and commercial aspects of renewable energy.
27 ~k Cmtiord,  “seven  comp~e~ Aw~ded  DOE Sok ~ants,” Energy  Daily, Apr. 24, 1992, p. 3.

28 J~ Clflke, ‘tu.s. F- Smk to ~ket Whd pow~  fi LDcs,”  Energy Daily, NOV. 18, 1992, pp. 1-2.
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as a leader in the hydroelectric sector.29 Biomass,
geothermal, and solar thermal are other renewable
energy options for electricity production.

Improving energy end use efficiency through better
motors, lights, appliances, controls, heating, cooling
and ventilation, and insulation may lead to other
environmentally preferable business opportunities.
Improving energy efficiency can offer a “least-cost”
option for meeting energy service demand by allowing
countries to avoid installation of expensive additional
electricity generation capacity as well as future fuel
costs. As such, improved energy efficiency can present
lower up-front costs and conserve capital for a country
or utility.30 However, efficiency investments often
have a high first cost for consumers which dissuades
investment. Innovative financing for improved energy
or electricity use efficiency can help overcome the
consumer first cost problems. Pioneered in the United
States by utilities, regulators, “energy service compa-
nies,’ and environmental organizations, such ‘demand-
side management” approaches are being adopted by
developing country utilities (e.g., the Electric Generat-
ing Authority of Thailand) .31 The potential for exports
of energy-efficient products to developing and NIC
markets is large-perhaps $4.2 billion annually over
the years 1990-2000 (for both electrical and nonelectri-
cal energy conservation) .32 However, U.S. firms may
not now be well positioned to tap this market because
of tough competition from Japanese and European
vendors already positioned in developing countries
and low-cost Korean and Taiwanese competition.33 In
fact, the United States is a net importer of some
energy-efficient products such as compact fluorescent
bulb ballasts.34 Efforts by American manufacturers
and government export promotion officials to target

energy efficiency export opportunities are in their early
stages.

I Transport
The growth of motorized transportation in develop-

ing and newly industrialized countries provides an-
other business opportunity for U.S. environmental
technology. The United States was the first major
nation to institute strong vehicle emissions controls.
The removal of lead from gasoline, installation of
catalytic converters, and desulfurization of fuel were
undertaken in the United States in the 1970s. Japan
quickly adapted some of its requirements to U.S.
standards, in part to qualify its automotive exports to
U.S. markets. Several European countries, Australia,
Canada, and South Korea followed in the 1980s.35

However, only in 1993 has the European Community
(EC) required the types of vehicle controls the United
States has had for nearly two decades. As the United
States continues to strengthen vehicle emission stand-
ards and several industrialized nations research elec-
tric, fuel cell, and hydrogen-powered vehicles, several
countries in the developing world also appear to be
following the initial U.S. path.

Mexico, Brazil, Taiwan, and South Korea are among
fast-industrializing countries that are requiring cata-
lytic converters on new gasoline-powered cars. Argen-
tina, Chile, Venezuela, Egypt, Turkey, India, Sin-
gapore, and Thailand are expected to follow suit later
in the 1990s. Brazil, South Korea, and Taiwan are
projected to join the U. S., Canada, Japan, and Western
Europe in requiring stricter control-including the use
of filters and catalysto--of diesel vehicle emissions.36

These requirements create markets for catalytic com-
verters and diesel emissions control devices. The

29 U.S. Dep~ent of fim~, ‘tNati~@ Enerw Swegy ~~c~ hex 5: ~ysis of Optiom to ~r~e Expo* of U.S. ~rgy

‘Rdmology,” 1991/1992, op. cit., p. 47.
30 U.S. CoWss,  ~ce of ~~olog Asxssment,  Fueling D~elop~nt:  Energy  Tech~logy  For Developing  Coun~”es,  OTA-E-516

(Washington DC: U.S. Government Riming OfIlce,  April 1992), p. 7.
31 ~bmtio~ ~timte for ~erg CoUmatiom  Seizing the Mo~nt: G/o/xz/ Oppo~~”& for the U.S.  Energy-E@iency  Z-,

December 1992, p. 4.

32 Ibid., p. 69.
33 u-s. ~p~mt  of FMXD,  “Natio@  Ener~  Strat~ lkchnical Annex 6,” oP cit.

~ k~rnatio~ rnstimte for Energy Conservation op cit., p. 64.
35 H&w  xaent Scimm  Co@@@ Inter~tio~IMobiIe  Source Emissiom Controls Mar~t  S&y: U@te No. 1, ~@fOr dle

Manufacturers of Emission Controls Association August 1990.

~ Ibid.
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largest producers of catalysts used in vehicle catalytic
converters are Johnson Matthey (British headquartered
with extensive U.S. operations) and U.S. companies
Allied-Signal and Engelhardt; Degussa of Germany
and a number of Japanese and Taiwanese firms have
smaller shares of the market.37 Allied-Signal has
recently expanded operations in France and Mexico
and has a joint venture in Japan. W.R. Grace may enter
the market as it researches electrically heated catalysts
to meet future California standards. The substrates on
which catalysts lie inside catalytic converters are made
by a number of U. S., Japanese, and European firms.
Coming is a major manufacturer with manufacturing
facilities in Germany and licenses to Japanese manu-
facturers.38 American firms are competitive in the
mobile source controls market.

Catalytic converters require unleaded gasoline. The
technology for producing low-sulfur fuels and un-
leaded, reformulated, and oxygenated gasoline can
also be a source of revenue for U.S. firms. For instance,
Mexican refineries are being adapted to make less-
polluting fuels. The U.S. companies HRI, Texaco, and
Foster Wheeler are under contract to provide technolo-
gies for three Mexican refineries.39 Refurbishment and
replacement of public transit vehicles—including ve-
hicles powered by natural gas-are yet another export
chance created by environmental concerns; and an-
other area where U.S. manufacturers face strong
foreign competition.

9 Solid and Hazardous Waste
Management

Many developing nations have limited capabilities
for safe and efficient waste collection and disposal. For
instance, there are no sanitary landfills in Pakistan.40

Turkey, an OECD member, has neither sanitary
landfills nor incinerators, and Mexico’s landfill capac-
ity is sufficient to meet the needs of only 21 percent of
the population.41 Modem facilities for the manage-
ment of hazardous and specialized (for instance,
medical) wastes are often lacking; these wastes fre-
quently end up being left at municipal dumps if not in
wetlands, quarries, or along roads. Recycling, how-
ever, can occur at relatively high rates within the
informal sector of developing country economies as
poor people salvage materials from the discards of
others. 42

As countries seek to develop waste handling infra-
structures, business opportunities arise for architecture/
engineering and construction firms to design and build
landfills and incinerators; for suppliers to sell a range
of products, from landfill liners and trash handling
equipment to incinerator/waste-to-energy technolo-
gies and monitoring instruments; and for service
companies to operate disposal sites and recycling
centers. Among larger national waste management
programs are Taiwan’s plans to spend $3.5 billion on
23 solid waste disposal projects during the current
Six-Year Development Plan and South Korea’s 1991-
95 plan to invest $2.6 billion by 1995 on waste
management projects, including 55 incinerators.43

South Korea also plans to construct 34 sanitary
landfills over the next 20 years. Energy recovery and
pollution abatement for existing refuse incinerators in
places like China also present market opportunities.

American and European firms are establishing
hazardous waste treatment facilities in developing
countries. Waste Management International, subsidi-
ary of Waste Management, Inc., operates hazardous
waste facilities in Hong Kong and Singapore and is in
the process of building such a facility in Java,

37 Stephen Lip- “U.S. fiviro~en~ Companies’ Competitive Strategies: Eleven Case Studies,” OTA Contractor Report, Mirch
1993.

38 Cwton L. smi@  Cohg bc., presen~tion at “The ClearI  Air Marketplace,” ~sons Comer,  V’ Apr. 22-23, 199.
3 9  Usm, Energy ~~ E~vjro~mnt  Market co~itio~~ in ~~-~o, B~iness  FocM series, ~ch 1992 (avdable thro@  U S A I D ,

AdillgtO~ VA), p. 27.
@ Abm ~ker fi~j~ p~~~s ~pre=n~tive t. the ~t~tio~ Ufion for tie co~ervation  Of Nature ~d Natural Resoumes,

Presentation at GLOBE ’92, Mncouver,  BC, Cam@  Mar. 16-20, 1992.
41 ~temtio~ Finance Corporatio~  Znvesring in the Environment. . . . Op cit., p. 16.
42 ~ide

43 ~~m ~ti~te  h mwm,  Op cit.; Republic of Korea Ministry of fiVkOIMIenG Op Cit.
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Indonesia.44 The Danish company I. Kruger has won
the contract to develop in Malaysia an integrated
hazardous waste treatment and disposal facility along
with three regional collection centers; facilities are
expected to be on-line by 1995.45 In Brazil, a
$60-million facility featuring a $30-million Finnish
incinerator will be built by Ecoclear (Italy) and Gestao
de Empreendimentos (Brazil) in Rio de Janeiro.46

American firms account for over 70 percent of
Mexican imports of solid and hazardous waste equip-
ment (1989).47 U.S. opportunities in waste-to-energy
facilities and hazardous waste incineration are strongly
challenged by German, Japanese, Swiss, and Scan-
dinavian firms.

As in the case of water and wastewater treatment
infrastructure development, most expenditures for
nonhazardous and hazardous waste management are
likely to be spent on locally obtained labor and
materials and on lower-technology components for
which U.S. firms may not be the low-cost supplier.
American companies can be competitive in design,
management, and operation of private or govemment-
contracted facilities, and in the supply of relatively
sophisticated materials handling, treatment, inciner-
ation, and monitoring equipment. Incinerators and
waste-to-energy plants present opportunities for sup-
ply of air pollution control equipment, while water
pollution treatment technologies may be required for
sanitary landfills.

I Industrial Production
The success of the NICS, which other developing

nations are trying to replicate, depended on rapid
growth in manufacturing industries. Industrial growth
brings increased pollution but also can contribute to
the prosperity needed that can be used to battle
pollution. Polluting industrial activities found in the
NICS and developing countries are too numerous and
heterogeneous to discuss succinctly. They range from
myriad small metal shops and tanneries to large

chemical, petroleum refining, and steel complexes.
Textiles, primary metals, food products, electronics,
automobile assembly, plastic and rubber products,
paper and pulp, cement, and manyotherproducts made
for domestic markets and for export generate varying
levels of pollution when made.

These sectors are increasingly regulated or coming
under other forms of pressure to control wastes and
pollution. Thus, opportunities arise for purveyors of
environmental goods and services to help retrofit,
modernize, and develop newer and cleaner industrial
facilities. For instance, state oil companies plan to
make investments to improve the environmental per-
formance of their refineries in Brazil, Mexico, and
Taiwan.48 Private and state-owned mining and smelt-
ing companies in Chile are making or plan to make
investments in scrubbers and new smelting equipment
to lower sulfur dioxide emissions.49 Some U. S.,
European, and Japanese multinational corporations
bring home-country or stricter-than-local corporate
environmental standards to their developing country
operations. Developing countries share with the U. S.,
Europe, and Japan the industrial challenge of phasing
out chlorofluorocarbons (CFCS).

In many cases, the environmental equipment and
services required is similar to that described above for
wastewater, electric power, and waste handling. Dust
and particulate control is often the initial air quality
priority, as standard sewage treatment is for water.
Scrubbing of sulfur and nitrogen oxides, odor and
hydrocarbon emissions control, and control of heavy
metals and other hazardous substances are other
priorities. Designing and equipping wastewater and
solid and hazardous waste facilities for industrial parks
is a promising area. Such environmental facilities
serving numerous industrial waste and effluent genera-
tors can effect pollution control at lower costs to
enterprises than if each one had its own treatment
facility.

44 PatrickHein.inger,  waste Management International, presentation to theu.s.  tivironmentd  ~tiOIOgySerninar, Jakartq  Indonesia, Oct.
27, 1992.

45 ~vhomen~ -gement and Re~eW~h ~~ociation  of ~aysia @NS~CH) Brief%  to U.S. ~viroIIIIlenM  ~chIIOIOgy  and

Business Mission Participants, Oct. 30, 1992.
46 us-, Environmental Market Opportunifl”es.  . . . Op. cit., p. 51.

AT ~id., p. Ilg  and IJ.S. Department of Commerce National Trade Data Bank.
4S ~~w ~ti~te ~ ~wan, “Listing of ‘Ihiwan’s.  . .“, op. cit.; and USAID, Environmental Market Conditions. . . . op. cit.
@ Usm, ibid.
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Despite certain economic advantages in centralized
treatment and disposal of industrial wastes and efflu-
ents, there are also environmental business opportuni-
ties at the enterprise level. For instance, metal finishers
and electronic plants generate wastewater containing
heavy metals. Where effluent standards exist and are
enforced facilities typically use chemicals to precipi-
tate metals into a sludge which is then removed for
disposal. In developing countries, as in the United
States, Canada, Europe, and Japan, there is the
possibility of removing and recovering metals from
water by means of ion exchange. American, European,
and Japanese firms produce ion exchange resins and
apparatus and could be competitive suppliers to the
NIC and developing nation markets. The first reported
vendor of an ion exchange effluent control system in
Malaysia is RMC Dornier, a subsidiary of Deutsche
Aerospace (which is owned by Daimler-Benz).50 Ion
exchange is just one example of pollution control and
prevention equipment applicable to particular indus-
tries at the plant level. Solvent and aqueous bath
recovery, volatile organic compound recovery or
destruction, odor control, and particulate control are
among others.

U. S., European, and Japanese firms are also the
leading actors in the development of cleaner industrial
production approaches. Often pollution prevention
approaches can save money and improve quality,
whereas end-of-pipe control and disposal is almost
always a cost to business. Opportunities arise for
architecture/engineering firms to design and for Amer-
ican industrial firms to invest directly in cleaner
production facilities in developing countries.

Finally, past industrial activities have resulted in
contaminated sites from which a hazardous substance
remediation market may arise. The United States is a
leader in this area because of strict requirements under
Superfund and the Resource Conservation and Recov-
ery Act. Underground storage tank requirements and
attention to contaminated Defense and Energy Depart-
ment sites further propel the U.S. EGS industry.
European and Japanese concerns over their con-
taminated lands have stimulated remedial activities in
those countries, sometimes using American developed
technologies but sometimes employing their own
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technologies (e.g., Dutch soil washing technology).
However, remediation markets in developing and NIC
economies are likely to remain quite modest for some
time. Developing country environmental priorities
generally lie in limiting additional environmental
insult through establishment of wastewater treatment
and waste disposal infrastructure, and requiring envi-
ronmental controls on new and existing industrial
facilities. Furthermore, many developing countries
have had a relatively short history of activity in toxic
chemical-intensive industries. Although there may be
individual circumstances where contaminated sites
present an extraordinary hazard or where leaked
chemicals and fuels might be recovered for use,
generally remediation will be a lower priority.

H Environmental Monitoring
Although relatively small, the market for environ-

mental monitoring and testing can be the linchpin for
the development of environmental regulations, stand-
ards, and enforcement. As such, the use of develop-
ment assistance and export promotion programs to
target developing and NIC markets in environmental
monitoring and testing instruments may yield long-
term commercial dividends.

Countries developing an environmental regulatory
capability need to be able to monitor the state of the
environment, establish quantifiable standards, and
monitor compliance. Pollution-monitoring devices,
analytical instruments, fine chemicals and chemical
test kits, and various laboratory supplies are required
to perform such functions. Instruments and laboratory
protocols adopted by a country’s environmental agency
might determine the types of instruments that will be
used by state or provincial officials, municipalities,
water and sewer authorities, private laboratories, and
regulated industries. American instrument manufac-
turers compete with Japanese, German, and other
European manufacturers. In southeast Asia, Australian
instruments also compete. Cost as well as precision are
important, so the best technology may not be the best
seller. American technologies are often perceived as
too expensive and overengineered. An advantage the
United States does have is the good reputation the U.S.
EEA and its standards have abroad, and the widespread

m ~aysia~~entof~e Bnvimnment Brie@ to U.S. Bnvironrnental  ‘Rxbology  and Business Mission Participants, KtiaLwpur,
Oct. 29, 1992; and BnviroPm ’92 Conference and Trade Show display, Kuala Lumpur, Oct. 30, 1992.
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use of American Water Works Association, Water
Environment Federation, and other U.S. industry and
professional standards internationally. America’s Eu-
ropean and Japanese competitors are interested in
promoting the use of their standards in developing
country markets.

Japan’s funding of environmental management
centers in several Asian countries has the potential to
strongly influence the choice of instruments and
standards in those countries. For instance, Japan is
financing and equipping the central reference labora-
tory for the Indonesian environment agency BAPEDAL.51

The use of Japanese manufactured equipment for
official standard-setting and monitoring may influence
provincial and local authorities and private companies
to purchase like equipment from Japan. The provision
of equipment to standard-setting and enforcement
agencies can be a gateway to further sales.

CONCLUSION
The trends point to increased environmental con-

cerns in developing countries. Improvements in infra-
structure, expanding industry, and growing environ-
mental administrative capacity point toward an ex-
panding market for environmental technologies and
services. While much of the environmental expendi-
tures will flow to local and regional providers of labor,
materials, and lower-technology products, there will
be important opportunities for American companies to
export their equipment, instruments, and technical and
managerial expertise. U.S. environmental companies
face considerable competition from foreign firms,
chiefly from Europe and Japan but also from develop-
ing and newly industrialized country companies with
growing capabilities.

51 BAPEDAL, Briefimg  to u.S.  Environmental ‘I&hnology and Business Development Mission Participants, Mart%  Indonesi%  Oct.  26,
1992.



Appendix B:
U.S. Export

Promotion Activities
and Environmental

Technologies

COORDINATION OF FEDERAL ACTIVITIES

F ederal export promotion and financing re-
sponsibilities are divided among many agen-
cies. The agencies with primary or major
missions to promote U.S. exports and interact

with and provide services to U.S. companies are the
Department of Commerce, the Export-Import Bank of
the United States (Eximbank), the Overseas Private
Investment Corporation (OPIC), and the Trade Develo-
pment Agency (’IDA). The Office of the U.S. Trade
Representative, the Department of State, and the U.S.
Treasury are all important in developing trade policy
and conducting the United States’ policy agenda and
negotiations. The Department of Agriculture plays a
critical role in promoting U.S. agricultural exports.
Other agencies may be active in some trade promotion
activities, but this is not their main mission. Encourag-
ing U.S. private sector involvement in development
assistance is a feature of several U.S. Agency for
International Development (USAID) programs and
activities. The Department of Energy (DOE) and the
Small Business Administration (EPA) are involved in
export promotion to further specific agency missions.
Other agencies, such as the Environmental Protection
Agency @PA), may become involved because of their
special expertise or responsibilities.

With so many programs and agencies, there has
been growing recognition that Federal programs are

poorly coordinated, often duplicative, and that an
overall strategy to guide Federal activities has been
lacking. Recent initiatives by Congress and the execu-
tive branch aimed at improving program coordination
and developing a more strategic emphasis are dis-
cussed below. Some of the initiatives focus on
environmental goods and services. Table B-1 shows
selected Federal programs pertinent to promotion of
environmental exports.

I Trade Promotion Coordinating
Committee

The interagency Trade Promotion Coordinating
Committee was set up in May 1990 by former
President Bush with the aim of consolidating and
streamlining Federal export promotion activities. Con-
gress, in the Export Enhancement Act of 1992, gave
statutory status to the TPCC, which is chaired by the
Secretary of Commerce. 1 The Export Enhancement
Act also gave statutory direction for an Environmental
Trade Working Group under the TPCC to develop a
strategy to expand U.S. exports of environmental
technologies, goods and services, and to address all
issues related to export promotion and financing of
environmental technologies.2

The Export Enhancement Act identifies 12 perma-
nent members of the TPCC (see table B-2). Box B-A

1 Export Enhancement Act of 1992, Public Law 102-429, Sec. 201. TPCC’s predecessor was the Interagency Task Force on Trade. U.S.
General Accounting Offkx, Export Promotion: Federal Programs Lack Organization and Funding Cohesiveness, NSA.ID-92-49
(Gaithersbuzg,  MD: U.S. General Accounting Office, Jan. 10, 1992), p. 7.

z EXpOrt  Enhancement Act, 1992, op.cit., SeC. 204(a).
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Table B-l-Selected Federal Programs That Can Promote EGS Exports

Activity Export Market Financing Trade Feasibility Overseas Technology

Education Info. & insurance Missions Studies Presence Training &

& Travel Cooperation

Department/Program*

AGENCY FOR INTERNATIONAL DEVELOPMENT
American Business Initiative x x

Bureau for Private Enterprise x x

Market and Technology Access Project x

U.S.-Asia Environmental Partnership x x x x
Energy Technology Innovation Project x x x

Energy Training Project x x

Environmental Credit Program x

Environmental Enterprises Assistance Fund x

Energy Efficiency Centers in E. Europe x x
Private Investment and Trade Opportunities x x x x
Project in Development & the Environment x x x

Environmental Improvement Project x x x x
Capital Development   Initiative x x x

DEPARTMENT OF COMMERCE
U.S. & Foreign Commercial Service x x x x x

Eastern Europe Business Info. Centers x x x x
L. Am./Carib. Business Development Center x x x x
E. Europe Enviro. Business Consortium x
Nat/. Enviro. Technologies Trade Initiative x x x

DEPARTMENT OF ENERGY
Export Initiative Program x x

Coal and Technology Export Program x x x x

Support to Energy Efficiency Centers x x
Committee on Renewable Energy Commerce x x x x x

and Trade (CORECT)
Federal International Trade and Develop-

ment Opportunities Program x

ENVIRONMENTAL PROTECTION AGENCY
Office of International Activities x x x x

U.S. Environmental Training Institute x x
Regional Environment Center (Budapest) x x x
Caribbean Environmt. & Developmt. Instit. x x x
Clearinghouses x x

Technical Information Packages x

EXPORT-IMPORT BANK I I I x I I 1 I

OVERSEAS PRIVATE INVESTMENT CORP. x x x
Environmental Investment Fund x

(not yet capitalized)

SMALL BUSINESS ADMINISTRATION

TRADE AND DEVELOPMENT AGENCY [ I x I I x I x I I x

● Programs in italics have substantial interagency, state, or private sector participation in managing the program.

SOURCE: Office of Technology Assessment.
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discusses responsibilities of several key agencies
pertinent to promotion of environmental exports.

The Export Enhancement Act calls on TPCC to,
among other things, propose to the President “an
annual unified Federal trade promotion budget” to
support priority activity and improved coordination
and eliminate funding for areas of overlap and
duplication.

Implementation of the new mandate by the Clinton
Administration was just beginning when this paper
was completed in the spring of 1993. In its initial two
years under the Bush Administration, TPCC func-
tioned through 13 area, sector, or activity-based
working groups that were chaired by a senior Com-
merce Department official, and were sometimes co-
chaired by an official of another agency.

The TPCC also setup a one-stop information center,
called the Trade Information Center. The Center
directs inquiries from new-to-export and new-to-
rnarket firms to Federal agency programs for assist-
ance. Firms must still apply separately to the individ-
ual agencies for assistance; consequently, one-stop
shopping is far from fully achieved. (Another referral
service, the Center for Trade and Investment Services
administered by USAID’s Bureau for Private Enter-
prise, focuses specifically on developing countries.)

1 Working Group on Environmental
Trade Promotion

The 1992 Export Enhancement Act declared that it
is the “policy of the United States to foster the export
of United States environmental technologies, goods,
and services. In exercising their powers and functions,
all appropriate departments and agencies of the United
States Government shall encourage and support sales
of such technologies, goods, and services. ”3

Toward this end, the law directs the President to
establish an Environmental Trade Working Group as
a subcommittee of TPCC. Its purposes are to: 1)
“address all issues with respect to the export promo-
tion and export financing of United States environ-
mental technologies, goods and services”; and 2) “to
develop a strategy for expanding United States exports
of environmental technologies, goods and services. ”

Membership is to include representatives from
TPCC agencies and the Environmental Protection

Table B-2—Members of the TPCC

The Department of Commerce
The Department of State
The Department of the Treasury
The Department of Energy
The Department of Agriculture
The Department of Transportation
The Office of the United States Trade Representative
The Small Business Administration
The Agency for International Development
The Trade and Development Agency
The Overseas Private Investment Corporation
The Export-Import Bank of the United States
and other agencies at the discretion of the Presidenta

a Although the Export Enhancement Act does not list EPA as a member
agency, it does stipulate that EPA will partcipate in the Environmental
Trade Working Group.

SOURCE: Export Enhancement Act of 1992, Public Law 102-429,
section 201.

Agency. The working group chair, to be a senior
Department of Commerce employee, is to assess the
effectiveness of current programs, recommend imp-
rovements, and ensure effective coordination of
existing programs. The chair is also to assess, with the
EPA representative, the extent to which the working
group’s environmental trade promotion activities ad-
vance the environmental goals of Agenda 21, which
was adopted by most nations at the UN Conference on
Environment and Development, held in Rio de Janiero
in June 1992. Agenda 21 includes specific action plans
for cooperation between the developed and developing
world for addressing environment and development
needs in a more integrated fashion.

In April 1993, President Clinton announced that he
was asking the Department of Commerce, DOE, and
EPA to “assess current technologies and create a
strategic plan” for environmental trade development
and promotion, and technical assistance. An Inter-
agency Working Group on Environmental Technology
has been established to work on these tasks. It has three
subgroups: the international (export promotion) sub-
group; the technology development subgroup; and the
business development subgroup (developing the inter-
nal market). The aims of the international subgroup

`b Utitd states-~~ Environmen@l  Partnership, Annual Repo# 1992, p. 3.
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Box B-A-Federal Agencies and Environmental Export Promotion

Agencies with Major Export Promotion Responsibility
The Department of Commerce (DoC)

The secretary of Commerce chairs the Trade Promotion Coordinating Committee. DoC’s International Trade
Administration (ITA) is a principal agent of export promotion. ITA runs the U.S. and Foreign Commercial Service
(US&FCS) which gathers data through foreign posts, and distributes the data through several communication
media and 47 district offices (and 21 branch offices). The US&FCS provides export education, market/sector
reports, and trade leads, and organizes a range of activities including  individual company visits to foreign markets,
trade missions, and trade fairs.

U.S. Export-Import Bank (Eximbank)
Eximbank aims to promote U.S. exports by accepting credit risks not accepted by the private sector. It also

administers a small "WarChest” to neutralize the effects of  foreigngovernment tied aid credits (ch. 4). The bank
provides the following services: guarantees to repay commercial lenders should foreign buyers fail to pay for Us.
exports; direct and Intermediary Ioans to foreign buyers of U.S. exports to match officially supported foreign credit
competition; export credit insurance to protect exporters against nonpayment by foreign buyers; working capital
guarantees to encourage Ienders to make bans to small companies that need funds to produce and market goods
for export.1 Eximbank  is further discussed in the text.

The Overseas Investment Corporation  (OPlC)
This Federal agency promotes U.S. private Investment In over 120 developing countries. OPIC assists U.S.

investors to finance investment through direct bans and ban guarantee% insures investment projects against
abroad range of political risks, and provides a range of other investor services.

2 OPIC has recently been attempting
to establish an International Environmental Investment FUnd to stimulate U.S. Investment in developing countries
in environmentai areas. However, the fund has not been capitalized, Kidder Peabody has terminated its
management of the fund, and OPIC is looking for a new fund manager.

The Trade and Development Agency (TDA)
The mission of this small, commercially  oriented foreign assistance agency is to encourage project managers

in developing and middle-income countries to use U.S. goods, services, and technologies for major capital
infrastructure projects. TDA grants support studies to establish the economic, financial, and technical feasibility
of proposed projects. Grants go to the host country, which must select (through a competitive process) a U.S. firm
to carry out the study. Other support includes technical assistance grants; orientation visits (reverse trade
missions); helping developing country officials attend symposia displaying U.S. technologies; grants to train
workers and technicians; and grants to multilateral development banks for feasibility studies and other planning
services. TDA’s role is further discussed in the text.3

Other Agencies
U.S. Agency for Internatinal Development (USAID)

While not an export promotion agency, many USAID activities may promote U.S. exports in the broader
context of its development assistance mission. USAID supports project development activities such as feasibility
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Box B-A-Federal Agencies and Environmental Export Promotion--Continued

studies, reverse trade missions, and energy and environmental training. In addition, the Bureau for private
Enterprise works to develop relationships between USAID and the private sectors of the United States and
developing countries, encouraging participation in both publicly and privately financed development projects.

Several USAID activities focus on EGS activities. Those most pertinent to EGS export promotion include,
among others: the U.S.-Asia Envi ronmental Partnership (described in the text); the Project in Development and
the Environment (which provides technical assistance to the Near East on environmental and natural resource
management); the Environmental Credit Program (loans and loan guarantees for environmentally preferable
projects that promote export of U.S. technology);4 and the Environmental  Improvement Project, setup in the fall
of 1992, which aims to reduce urban and industrial pollution in the ASEAN countries. The Environmental
Enterprises Assistant Fund receives USAID funding to promote direct loans and equity to promote the
dissemination of environmental technologies in developing countries. USAID’s role in environmental ODA and
environmental export promotion is discussed in more detail in chapter 5.

Departmenf of Energy (DOE)
Several DOE programs promote exports of U.S. energy efficiency technologies and dean energy

technologies. These include the CORECT progam to promote export of renewable energy technologies (see
later), and the Coal and Technology Export Program. DOE also provides support to the Energy Efficiency Centers
in Eastern Europe. The Export Initiative Programs (in DOE’s Offices of International Affairs) promotes the export of
energy-related goods, helping firms identify export opportunities and financing, and coordinating activities with
other agencies. DOE also cooperates with developing and middle-income countries to transfer dean energy and
energy-efficiency technologies. The 1992 Energy Policy Act authorized major new DOE/USAID efforts to transfer
innovative U.S. energy-efficiency and environmental technologies to developing countries, but funds for these
programs have not been appropriated.

Environmental Protection   Agency (EPA)
Although not an export promotion agency, EPA is a member of the Environmental Trade Working Group of

TPCC and several EPA offices are involved in technology cooperation activities pertinent to export promotions
EPA was Instrumental in the launching of the U.S. Environmental Training lnstitute (USETI, discussed
subsequently). Foreign companies can use EPA's Vendor Information System for Innovative Treatment
Technologies (VISITT), a database containing information about 154 U.S. companies’ technologies to treat
contaminated groundwater, soils, sludges, and sediments.

EPA, USAID, and DOE cosponsor the Environmental and Energy Efficient Technology Transfer
Clearinghouse (managed by a nonprofitt business organization, the World Environment Center). EPA helped set
up three energy-effiency centers in Eastern Europe; with DOE, it will jointly fund and administer a new center
in Moscow. EPA also helps support the Caribbean Environment and Development Institute and the Regional
Environment Center for Central and Eastern Europe, which promote technology and policy cooperation. EPA
provides funds for the only current environmental attache (export promotion is not the main thrust of this person%
responsibilities, however).
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appear similar to the environmental trade working
group called for in the Export Enhancement Act.

8 The United States-Asia Environmental
Partnership (USAEP)

USAEP is an export promotion and development
assistance program aimed at helping countries in the
Asia-Pacific region to solve environmental problems
using U.S. environmental goods and services. It is
intended to be a partnership on at least three levels:
between different government agencies, between gov-
ernment and the private sector, and between Asia and
the United States. It is too early to measure USAEP’S
success.

So far, USAEP is funded primarily by discretionary
funding from USAID. USAID plans to contribute $100
million in core funding over 5 years,4 although this
commitment can be withdrawn any time. USAEP also
is in the early stages of identifying alternative sources
of funds and other resources, both public and private.

On the government side, USAEP includes over 20
U.S. government agencies. During the Bush Adminis-
tration, coordination was facilitated through a special
TPCC working group, co-chaired by USAID and the
Department of Commerce. USAEP is intended to
provide “one-stop shopping” for all areas of U.S.
government assistance, including technology show-
casing, training and technology transfer, export financ-
ing and risk insurance, and feasibility study funding. A
small secretariat provides technical assistance and
facilitates public-private interaction.

USAEP activities are intended to encourage tech-
nology cooperation between U.S. firms and Asian
businesses. By promoting sales, licensing, and joint
ventures, it hopes to help Asian firms meet environ-
mental requirements while achieving operating effi-
ciencies. It also seeks to transfer U.S. technology and
know-how about environmental and energy-efficient
infrastructure for publicly sponsored infrastructure
projects in Asia. It aims to support training and other
human resource development, as well as institutional
development related to environmental technology
transfer and networking between Asian and American

organizations. USAEP in addition is seeking to sup-
port protection of biodiversity.

By late 1992, the Secretariat had 10 projects on-line
and 10 in the planning process.

5 For example, it plans
to set up an Infrastructure Advisory Service to
coordinate U.S. government financing, providing one-
stop financing to help U.S. companies participate in
development infrastructure projects. It is also planning
a service to gather, organize, and disseminate informa-
tion about Asian environmental trade and investment
opportunities, in conjunction with other business
information services.

USAEP is in the process of placing “business
representatives “ in nine Asian countries to identify
opportunities and contacts for U.S. companies. It also
may support the personnel costs of placing an environ-
mental infrastructure specialist in the Asian Develop-
ment Bank and perhaps the World Bank to monitor
Asian environmental projects.

USAEP also has an arrangement with the National
Association of State Development Agencies (NASDA)
called the USAEP/NASDA Technology Fund,
launched Oct. 1, 1992. Through NASDA, state agen-
cies and local trade organizations may apply to USAEP
for matching funds ($10,000-$30,000) for U.S. busi-
nesses to develop trade opportunities in Asia. Propos-
als that target specific commercial opportunities in less
developed Asian nations, including participation of
several companies, and involving small or medium-
size enterprises, will be given greater consideration.
Use of the funding is flexible and can include shipment
of demonstration equipment, travel expenses, training,
technology adaption, etc. As of March 1,1993, the new
environmental fund awarded grants totaling $383,000
for 18 projects. (See subsequent discussion of State
coordination.)

I Committee On Renewable Energy
Commerce and Trade (CORECT)

CORECT was setup in 19846 to coordinate Federal
policy and programs to promote exports in the
renewable energy field. Chaired by the Secretary of
Energy, CORECT includes 14 Federal agencies and

4 United States-Asia Environmental Partnership, Annual RepOn 199z, P. s.
5 i cus.~  ~o- Review  ad s~~s  Report,  cable  transmitted Nov. 30, 1992, from USD Asia Bureau to ~1 Posts  k ‘i&

6 Renewable  E~~gy  ~d~~  Development At of 1$)83, Pubfic ~w g&s70, ~end~ by tie Renewable Energy Wd EIler~  ~lCieIICy

Technology Competitiveness Act of 1989, Public Law 101-218.
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industry (often represented through the Export Council
for Renewable Energy (ECRE)).

CORECT's structure encourages a close relation-
ship between Federal agencies and industry. Industry
representatives influence the priority setting and pro-
gram planning processes of CORECT through fre-
quent “Focus Group Meetings” with Federal agency
officials. Once a task is identified as meriting support,
each agency can commit resources depending on its
own mission and expertise. Although Congress has
given funds to DOE for administering the process,7

each agency maintains control of its own resources.
It is difficult to evaluate the impact of CORECT on

exports of U.S. renewable energy technologies be-
cause public trade data is incomplete and the industry
reveals little about its trading activities.8 A recent U.S.
General Accounting Office report9 notes that
CORECT did not meet a congressional deadline to
formulate a plan for increasing renewable energy
exports. Still, CORECT has identified barriers to
exporting, investigated markets, and sponsored trade
promotion events, which could comprise basic compo-
nents of a trade plan. CORECT and ECRE have
established a uniform application form to make it
simpler for firms in the renewable energy field to apply
for financing from USAID, Eximbank OPIC, and
TDA. GAO also concluded that CORECT had been
successful in pulling financial resources from Federal
agencies and industry for trade development activities,
as well as from multilateral institutions, and has been
instrumental in developing new financing mecha-
nisms. U.S. renewable energy technology firms must
still, however, compete against very competitive
foreign financing and subsidization schemes.

Recently, there has been interest in extending
CORECT’s approach to include energy efficiency, and
DOE is planning to establish a parallel committee or a
subcommittee of CORECT for this purpose.

TRADE DEVELOPMENT AND TRAINING
Trade development programs cultivate the potential

for trade through such activities as trade missions,
feasibility studies, reverse trade missions, and training.
The Federal government is encouraging U.S. firms to
provide training to developing country officials as a
way to “promote the transfer of environmentally
sound technologies and management principles.”l0

Such training can help establish commercial relations
between U.S. firms and developing countries, and may
help promote sales of U.S. technologies.

I U.S. Trade and Development Agency11

As discussed in Box B-A, TDA supports feasibility
studies for development projects. TDA funds must be
used to hire U.S. firms to carry out feasibility studies
and other planning services. The host country chooses
the U.S. company, however. Because TDA-funded
feasibility studies are conducted by U.S. firms, there is
abetter possibility that the firms will steer their clients
to U.S. technologies for the subsequent development
contract, than if foreign firms conducted the study.

TDA does not fund a study for a project unless U.S.
goods, services, and technology in the sector are
considered internationally competitive. It relies on
consultations with technical advisers, other agencies
and private sector groups to make this judgment.
TDA-funded studies focus on infrastructure develop-
ment in such sectors as energy, wastewater treatment,
transportation, and telecommunications. In fiscal year
1992,33 percent of TDA’s funding went to energy and
natural resources projects; 12 percent went to water
and environmental projects.12

TDA’s approach can be advantageous to U.S. firms
in the energy/environmental sector. In 1987, Black and
Veatch International of Kansas City won a contract for
a study for a power plant in Bang Pakong, Thailand.
The Electric Generating Authority of Thailand (EGAT)
had received a grant of $350,000 from TDA for the
study. This led to an additional $30 million revenue for

7 co=~~iod ~pprop~atiom  for co~~ ati~ation were $1..4.8  million in 1991,$2 million ~ 1992,  ~d $2.5 fion in 1993.
8 This section is drawn from U.S. General Amounting Office, Ezport  Promotion, Federal Efiorts to Increase Exports ofRenewableEnergy

Technologies, GGD-93-29 (Gaithersburg,  MD: U.S. General Aeeounting  Of&e,  Dee. 1992).
g mid.

10 U.S. Environmental Training Institute, “U.S. Environmental Training Institute: Catalogue  of Courses, 1992”.
11 Formerly  the Trade Development PIugr-

IZ U.S. Trade Development Agency, 1992 Annual Report, Washington w, 1993.
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Black and Veatch in further engineering services
contracts with EGAT, and because of pro-U.S. engi-
neering specifications, a $64.6-million contract was
awarded to General Electric for two 300-MW com-
bined cycle gas turbine power plants. This further led
to GE winning a similar contract in Rayong, Thailand.
Black and Veatch was also selected as project manage-
ment consultant for an integrated pulp and paper mill
project funded at $200 million.13

The TDA funds reverse trade missions. This gener-m
ally means paying for foreign procurement officials to
travel to the United States and visit U.S. companies
and plants, where they are exposed to U.S. technology.
TDA also provides funds for foreign officials to come
to U.S. trade and technology shows, and provides
grants for training. These grants, which amounted to
$2.7 milion in fiscal year 1992, can sweeten U.S. bids
for development projects.

TDA’s fiscal year 1992 appropriation was only $35
million, operating with a staff of under 40 people. For
1993$40 million was appropriated. Considering its
small size, the program is judged by many to yield high
returns in terms of exports per tax payer dollar. TDA
estimates that for every dollar of TDA program
expenditure, over $25 are returned to the U.S. econ-
omy in export income.14 However, some of those
exports (it is not known what percent) are themselves
financed by other U.S. government agencies such as
USAID and Eximbank,  so the ratio of outlays received
to U.S. government program expenditures would be
lower. The General Accounting Office is currently
conducting an assessment of the effectiveness of
TDA’s activities.

Environmental Technology

U.S. Environmental Training Institute
This organization encourages U.S. firms to provide

training courses to qualified public and private sector
officials from developing countries. Companies are
responsible for funding operating costs and sponsoring
courses. EPA, USAID, and TDA provided some
start-up funds for the Institute, which is a nonprofit
organization. EPA estimates that when in-kind contri-
butions are counted, the Federal government support
exceeds $1 million.15

The company that provides the training has an
opportunity to showcase its technology and promote
its adoption in developing nations. Companies are
chosen on the basis of their technological track record
and training capacity. Their technologies must be
proven. EPA and other Federal agencies advise the
Institute. If the course is approved, it is listed in a
brochure and circulated through embassies and com-
mercial offices. For 1993, 16 training courses are
planned, including such topics as environmental reme-
diation of nuclear sites, industrial wastewater treat-
ment, clean air technologies, air pollution control
technologies. l6

EXPORT FINANCING FOR EGS EXPORTS
Exporting imposes heavy demands on cash flow.

Small and medium-sized EGS firms may not be able
to finance their own exports. Without a strong cash
flow and collateral base, private banks will not finance
export transactions. Comparatively few U.S. banks or
private sector institutions are involved in export
financing. The reasons for their lack of interest maybe
similar to those that prevent companies from export-

13 ~fl~~bbA~C~, Dir@~r, Tmde ad Development progr~ testimony ath~gs before tie HOW COllldt@  On Foreign Affairs,

Subcommittee on International Economic Policy and Trade on “Reauthorization of the Trade and Development Program,” Mar. 5, 1991,
printed in Foreign Assistance Legislation for Fiscal Years 1992-1993 (Part 6), p. 82.

14 unpub~sh~  ~o-tion pro~id~ by ~~ Feb. 8, 1992, ~d TDA lg~ ~~ Report. The ~~ Report  gives the es~te Of OVer

25:1  (p. 2). TDA program expenditures through f~al year 1990 were $160 million (Annual Repor6 p. B1.) T’DA reports $4.6 bfion in ~es
by U.S. companies through f~cal year 1992 that were associated with TDA projects (Annual Repofi p. 2); TDA has informed OTA that $4.3
billion of those sales were associated with TDA projects funded no later than f~al year 1990. If the sales associated with projects funded
tbrough 1990 ($4.3 billion) are divided by program expenditures through 1990 ($160 million), the ratio is about 27:1. It is likely that as
additional pre-1991 projects mature, additional U.S. sales associated witb such projects will occur, thus increasing the ratio of sales to program
expenditures for expenditures through 1990.

h fucal year 1992, TDA obligated a total of $42.9 rnilliom of which $39.4 rnilliow or 92 percent, was for program activities (inchx@g $8
million in funds transferred fkom other agencies), and $3.5 milliou or 8 percent  was for operating expenses.

15 U.S. ~v~o~en~ ~otwtion  Agency,  Glo~l  ~ar~ts  for Enviro~ntal  Technologies: Defining a More Active Roie for EPA Within

a Broader Government Strategy, December 1992, p. D-5.
16 photocopy sheet from US-ETI, ‘‘1993 USETI Schedule of Training Courses.”
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ing: a large domestic market, geographic location, and
risk and complexity of financing foreign transactions.
Also, many banks closed their international divisions
in the 1980s in response to the debt crisis in the Third
World.17

While European SMES have considerable access to
export financing, public financing programs in this
country are limited.18 Federal export financing is
comparatively small and difficult to access, especially
for small companies. Efforts are being made, though,
to make federal export financing more available to
SMES.

I Export-Import Bank of the United States
U.S. government assistance for nonagricultural

exports is provided primarily by the Export-Import
Bank of the United States (Eximbank). In fiscal year
1992 Eximbank assisted $14 billion in exports. l9 As
will be discussed in more detail in the final report of
this assessment, U.S. firms get less government help
with export financing than firms in many major
competitor countries.20

Firms have complained that Eximbank is slow in
processing applications and disbursing approved fi-
nancing, that it is difficult to apply for Eximbank loans,
and that financing coverage in some cases is inade-
quate. 21 Eximbank has been trying to address these
concerns, especially for small business.22 Eximbank

traditionally relied on commercial banks to reach small
business. However, U.S. banks have been cutting back
on international lending, thus lessening access to small
business. In recent years perhaps about 13 percent of
Eximbank’s assistance (by volume of exports assisted)
has gone directly to small business.23

Eximbank has (among other things) set up a
high-level administrative unit responsible for small
business, streamlined approval of working capital loan
guarantees of less than $2.5 million, and improved

financing coverage in some cases. Under its city/state
program, set up in 1987, state and city development
and finance agencies can help firms to apply for
Eximbank assistance and can add their own financing
to Eximbank’s. Eximbank plans to expand its five
regional offices (which now handle only export credit
insurance) to full-service offices (which would also
handle loan guarantees and direct loans).

In the past, Eximbank did not give special attention
to EGS exports. However, the Export Enhancement
Act of 1992 specifically requires Eximbank to encour-
age “the use of its programs to support the export of
goods and services that have beneficial effects on the
environment or mitigate potential adverse environ-
mental effects. ” Eximbank is also to report annually
on this effort.24 Pursuant to the statute, the Bank’s
board has appointed an officer to advise it on ways to
use Eximbank programs to support EGS exports.25

17 Martha E. Mangelsdorf, “Unfair Trade, ” ZNC., vol. 13 (April 1991), p. 33.
18 wil~ E. Notidurf~ Going Global: HOW Europe Helps Small Firms Export (Washington, DC: Brookings  Institution, 1992) PP. 55-57.

19 Eximb@ Annual Report 1992, p. 2.

~ one indicator is difference invohnne of exports supported. One report for 1989 showed U.S. coverage at about 2 p=ent of toti exports,
compared with 32 percent for Jap~ 4 pement for Germany, 21 percent for France, and 20 percent for tbe United Kingdom. First Washington
Associates, Ltd. (Arlington, VA), “ComprehensiveD irectory of the World’s Export Credit Agencies” (Octobex 1991). Another indicator might
be numbers of offkes. Eximbank has five regional ofilces in the United States; by contras~ France has 22, and Cauada  8, domestic offices.
Eximbank has no overseas ofilces. Japaq in contras~  has 16, including Washington DC, and New York City.

*1 bss to lkimbank pro~ams is also impeded, especially for small business, because, as already discussed, there is no “onestop
shopping” for export services; fm must seek assistance individually from Exirnbank and other agencies involved in export promotion.

22 me ~o~on in this and the next paragraph is taken from U.S. Congress, General Accounting Offlce, Export Finance: T~ Role #~he
U.S. Export-Import Bank, GOD-93-39 (Gaithersburg,  MD: U.S. General Accounting ~lce, Dec. 23, 1992), pp. 22-29; and Export-Import
Bank of the United States, Report to the U.S. Congress on Export Credit Competition and the Export-Import Bank of the United States for the
PeriodJan. 1,1991 through Dec. 31,1991 (July 1992), pp. 27,32-35.

~ GAO reported  figures of 12, 14, and 13 percent respectively, for 1989, 1990, and 1991, with the qua.liflcation  tit some Of tie data Was
not verifkxi. U.S. Congress, General Accounting Office, The  U.S. Export-Import Bank: The Bank Provides Direct and Indirect Asm”stance  to
Smu22Businesses,  GGD-92-105 (Gaithersburg,  MD: U.S. General Accounting Office, Aug. 21, 1992), pp. 2-5, 10. GAO excluded financing
provided to small business subcontractors working through larger businesses that receive Eximbank financing. Eximbank’s figures, which
include indirect financing, are 16, 19, and 18 percent  respectively, for the same years.

M The EXpo~ Enhancement Act of 1992, Public hW 102-429, SeC. 106.

~ Eximb@ AnnwlRepo~  1992, p. 8.
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PRIVATE SECTOR ATTEMPTS TO
COORDINATE SERVICES
I The U.S.-ASEAN Council for Business
and Technology

The U.S.-ASEAN Council for Business and Tech-
nology aims to promote trade and investment between
the United States and member states of the Association
of Southeast Asian Nations (ASEAN).26 The Council,
which is a private nonprofit organization, works with
Federal government agencies to help them strengthen
their support to U.S. business, and does receive some
funding from the Federal government to pursue some
of its activities. It also provides trade information for
and facilitates contacts between U.S. and ASEAN
firms. The Council has identified environmental goods
and services as a major opportunity for U.S. business
in the region and as a result has targeted many of its
activities toward this.

Among other activities, the Council has issued a
publication on available export assistance27 and has
conducted environmental business development semin-
ars to educate companies about U.S. government
assistance programs. It has run several EGS trade
missions to ASEAN countries, involving the participa-
tion of several Federal agencies in the missions and
follow up.

B The Environmental Business Council
The Environmental Business Council seeks to

developers trade opportunities for its members. EBC
was started in 1990 as a regional organization, based
in New England where it has sought to expand trade
opportunities by combining the resources of local EGS
firms, academic and technological institutions, and
governments (especially the State of Massachusetts).28

The Council plans to become a national organization,
operating through chapters in regions where environ-
mental businesses are clustered. To that end, an
Environmental Business Council of the United States
was formed in February, 1993. In June of 1993,
EBC-US hosted a meeting to discuss possible strate-
gies and directions for such an organization.

In March of 1992, EBC signed an agreement with
the Confederation of Mexican Industrial Chambers
(CONCAMIN), formalizing technology cooperation
between Mexican industry and EBC. EBC hopes to
duplicate this arrangement in other markets, such as
Eastern Europe. EBC has used the U.S. Environmental
Training Institute (discussed previously) to help or-
ganize Environmental Risk Assessment Training for
Mexican officials and plans to expand its cooperation
with DOC, DOE, EPA, and other agencies.

9 The Environment Technology
Export Council

ETEC is a nonprofit business association of over 30
corporations, six national laboratories, and four trade
associations. Established in 1992, it aims to help the
U.S. pollution prevention industry better exploit global
market opportunities. It plans to do this by developing
innovative export financing programs for developing
country markets; ‘‘synthesizing’ both public and
private sector market studies to help exporters learn
about business opportunities; partnering with gover-
nment agencies to enhance research and travel support
for U.S. firms; and initiating pilot projects in countries
to obtain and distribute environmental policies and
regulations. A primary function of ETEC is to serve as
a network for its members. In its nascent form, it is too
early to assess what sort of impact ETEC will make.

STATE PROGRAMS
States are increasingly helping local businesses gain

access to federal export promotion programs and are
providing their own export promotion services to these
businesses. States are assuming greater responsibility
for helping companies that are new to exporting. With
cooperation from SBA and the US&FCS, state and
local governments have taken on a larger share of
responsibility for export awareness and education. The
states now provide a wide range of export promotion
services to businesses. In 1990, they had over 335

26 As~ ~~ber  ~~es ~ B-i D--  ~do~i~  ~ys@  MPpims, Sillgiipore, id ‘fhihld.

27 Enviro_ntMon~: T~Inte~tio~lBu~~ss ~ec~.ve’s G~”& to Govem~ntResoWces.  Tids publication provides hlf~.OE on

U.S., foreign and multinational programs of use to exporters.
M Diswssion  with Donald Comors, ~Board of Directors, Environmental Business Council, Jan. 5, 1993.
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representatives in overseas offices-an average of 6.5
representatives per state.29

A few states have special export promotion efforts
focused on environmental goods or closely related
sectors. Several states have prepared directories of
their environmental companies that can be made
available to overseas representatives, the US&FCS,
and potential customers.30

The Minnesota Trade Office has its own environ-
mental trade specialist who organizes trade events, and
counsels local environmental companies on export
marketing, export opportunities, and export financing.
A primary responsibility of this person is to coordinate
with the local US&FCS district office and other
Federal trade promotion programs. The MTO’S envi-
ronmental trade specialist has visited most of the 200
companies listed in its Environmental Trade Directory,
which is targeted at foreign markets. The fact that
states can have such close relationships with compa-
nies, and often get to know their capabilities and
interests, means that they can both help them directly
with their own export promotion programs, and
perhaps better connect them to Federal services.31

The State of California has separate programs to
promote and finance exports of both energy and
environmental technologies, as well as an export
financing office that is not sector specific. The
California Energy Technology Export Program, ad-
ministered by the State’s Energy Commission, pro-
motes exports of energy technologies, including re-
newable energy technologies and energy efficiency
technologies. By focusing on narrowly defined mar-
kets, both technologically and geographically, the
program seeks to help California’s energy firms fill
niche demands.32 It conducts detailed studies of
markets, 33 organizes trade and reverse trade missions
and other customer-buyer forums, and offers technol-

ogy cooperation to developing middle income coun-
tries.

The California Environmental Technology Partner-
ship, which is administered by the State’s Environ-
mental Protection Agency, was initiated in November
1992. The program aims to promote environmental
technologies both nationally and internationally. The
partnership will identify markets and provide export
assistance to environmental firms located in Califor-
nia.

In addition to these sector specific programs, the
California Export Finance Office helps companies34

finance exporting; it is not sector specific. The export
finance office states that it has supported over $500
million of trade since 1985 through its export financing
office.35 It offers loan guarantees and short term loans.

As gateways to Federal export promotion, states
either make bilateral arrangements with federal agen-
cies, or they can access Federal resources through such
organizations as the National Association of State
Development Agencies. In a 1990 review of state
export promotion programs, all states reported having
good relationships with their US&FCS counterparts;
over a quarter said they had developed specific
Federal/state cooperative plans and memoranda of
understanding. 36 States said they were cooperating
with district offices in the following areas:

■

■

9

■

■

—

recruiting for Federal and state-sponsored events,
such as trade fairs and trade missions;
cosponsoring trade shows, export seminars, confer-
ences and meetings, and cohosting foreign buyer
missions, etc.;
calling on potential and active exporters;
exchanging trade leads, opportunities, and market
information;
cooperating on newsletters and publications;

~ The Natio@ Assoc~tion of State Development Agencies, Introduction and Analysis; State Export Program Database, 1990,  (NASDA:
Washington, DC, 1990), pp. 12-13.

30 E.g., Colorado, -~, Massachusetts, Minnesota, Oregon-

31 Discussion  with Karin  Nelson, Oct. 13, 1992, Minnesota Trade Office.
32 perSOMI  Communication% Tim C)lseq Program Manager, Energy lkchnology Export I%ogram, September 31, 1992.
33 Em either ties a con~actor  or send  its o- s~ to res~h a ~ket ~d uncover project opportunities, ~d then diSSeIIlhMtes  thiS

information to relevant companies.
M Not 5pec&My  EGS compdeS.
35 c~ifofi World Tmde codsiow Newsletter, Winter ‘92-’ 93, p.1.
36 Natio~ Association of Stite ~velopment  Agencies, Introduction and A~lysi5;  State EWOH Program Data&se,  ]990  (NASDA:

Washington, DC, 1990), pp. 12-13. NASDA is currently updating this material.
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developing new programs;
legislation and trade policy analysis;
collocating trade specialists and sharing mailing
lists. 37

States also cooperate with Eximbank to bring
Federal export financing to local businesses. In 1987,
Eximbank developed the City/State Program, in which
participating states assist Eximbank in marketing its
programs and carry out pre-application processing to
expedite turnaround times.38 As of May 1992, this
program had been extended to 22 states.39

1 National Association of State
Development Agencies

States also cooperate with USAID through the
National Association of State Development Agencies.
In September 1992, as mentioned previously, NASDA
jointly established the Environmental/Energy Tech-
nology Fund with US-AEP. As of March 1, 1993, the
fund had approved 18 projects. For example:

THE MONTANA MAPPING TECHNOLOGIES
PROJECT IN SOUTH AND SOUTHEAST ASIA

The NASDA/US-AEP fund is providing $20,000
out of a total cost of $51,200 for three workshops to
introduce integrated digital mapping technologies to
Asian countries. Montana company GeoResearch is
the organizer of the workshops and has already
conducted two of the workshops in Malaysia and

Nepal, of which the former resulted in the immediate
sale of two receivers, software, and other equipment.

STATE OF UTAH/TERRATEK, INC. PROJECT IN
MALAYSIA AND PHILIPPINES

The fund is providing $20,150 to Utah for two
workshops in the above countries to promote the sale
of Terratek’s test kits for environmental contaminants
in food crops.

Other projects involve grants to promote mid-
American waste management and recycling technolo-
gies in the Philippines; Alaskan and U.S. energy
technology to Mongolia; and U.S. textile technologies
to Indonesia and Thailand.

In 1988 NASDA also established a Business Devel-
opment Seed Fund with USAID ‘‘to encourage state
development agencies. . .to undertake innovative pro-
jects that promote business activity with firms in
developing countries and Eastern Europe.40 The seed
fund operates along the same lines as the US-AEP
fund, except that cooperation is directly with USAID,
and it is neither Asia, nor EGS specific. Through
NASDA, USAID provides grants of up to $20,000 on
a matching basis to state and sub-states for business
development projects.

NASDA is also currently working with USAID and
the Trade and Development Agency to disseminate to
U.S. companies information about procurement opportuni-.

ties through NASDA and the states.

37 p~ap~~fiomthe NAoMI As~iation of State Development Agencies, Zntroducfi”on  andAnalysis; State Export Program Database,
1990  (NASDA: Washington DC, 1990), pp. 12-13.

38 Ibid., p. 37.

39 lklephone @u@ to Eximbank marketing divisiom Feb. 2, 1993.
4 NASD& “NASD~SAID Business Development Seed Fund, ” Information Sheet.



Appendix C:

ASEAN — Association of Southeast Asian
Nations (members are: Brunei,
Indonesia, Malaysia, Philippines,
Singapore, and Thailand)

—Aid and Trade Provision (United
Kingdom)

BMZ — Ministry of Economic Cooperation
(Germany)

CCCE — Central Bank for Economic
Cooperation (France)

CONCAMIN— Confederation of Mexican Industrial

CORECT

DAC

DoC
DoE
DREE

DTI

EBC
EC
ECRE

EGAT

EGS

Chambers
— Committee on Renewable Energy

Commerce and Trade

— Development Assistance Committee
(OECD)

— Department of Commerce
— Department of Energy
— Directorate for External Economic

Relations (France)
— Department of Trade and Industry

(United Kingdom)

—Environmental Business Council
— European Community
—Export Council for Renewable

Energy
—Electric Generating Authority of

Thailand
— environmental goods and services

EPA
ESF
ETEC

Eximbank

GAO
GDP
GEF
GNP
GTZ

ICETT

ITA

JETRO
JICA

LDCS
LLDCS

MDB

MoF
MoFA
MTO
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List of
Acronyms

— Environmental Protection Agency
—Economic Support Fund
—Environment Technology Export

council
— Export-Import Bank of the United

States

—U.S. General Accounting Office
— gross domestic product
—Global Environmental Facility
— gross national product
— Agency for Technical Cooperation

(Germany)

— International Center for
Environmental Technology Transfer
(Japan)

— Intemational Trade Administration  ( p a r t
of DoC)

— Japan External Trade Organization
— Japanese International Cooperation

Agency
— German Redevelopment Bank

— less developed countries
— least developed countries

— multilateral development bank
— Ministry of International Trade and

Industry (Japan)
—Ministry of Finance (Japan)
—Ministry of Foreign Affairs (Japan)
— Minnesota Trade Office
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NASDA

NEDO

NGOS
NOAA

ODA
OECD

OECF

OPIC

SBA
SDR

SMES

TDA
TPCC

— National Association of State
Development Agencies

— New Energy and Industrial
Development Organization (Japan)

— non-governmental organizations
— National Oceanic and Atmospheric

Agency

— Official Development Assistance
— Organisation for Economic Co-

operation and Development
— Overseas Economic Cooperation Fund

(Japan)
— Overseas Private Investment

Corporation

— Research Institute of Innovative
Technologies for the Earth (Japan)

— Small Business Administration
— Special Drawing Right (an

international currency unit used by
the World Bank and the International
Monetary Fund)

— small- and medium-sized enterprises

— Trade and Development Agency
— Trade Promotion Coordinating

Committee

U.K. ODA

UNCED

UNDP

UNEP

UNDO

USAEP

USAID

US-ETI

US&FCS

USTR

VISITT

— Overseas Development
Administration, U.K.

— United Nations Conference on
Environment and Development

— United Nations Development
Programme

— United Nations Environment
Programme

— United Nations Industrial
Development Organisation

—United States - Asia Environmental
Partnership

—U.S. Agency for International
Development

— United States Environmental
Training Institute

— U.S. and Foreign Commercial Service
(part of ITA)

— United States Trade Representative

— Vendor Information System for
Innovative Treatment Technologies
(an EPA database)
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