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GEOTHERMAL TECHNOLOGY EXPORT 

Geothermal resources are often developed In 50 or 100 MW increments. This incremental, or 
staged development allows for the generation of electricity from the first stage while the 
developer gains knowledge about the resource and while the second stage is being 
constructed. 

JOBS 

Each 50 MW geothermal field development and power plant installation will create 300 
person-years of new employment at the site. To make the greatest use of the experience and 
expertise of U.S. geothermal companies, most of these skilled drilling and construction jobs 
will employ U.S. citizens. The supply of materials and equipment for a 50 MW geothermal 
plant requires more than 1000 person years in manufacture and transportation to the foreign 
site. Except for the steam turbine, which will probably be manufactured in Japan, the other 
facilities, well casing pipe and steam gathering pipe, the generator, and control equipment, will 
be manufactured in the U.S. 

The operation of the well field and power plant will employ approximately 40 people full-time 
for approximately 12 years, for a total of 480 person years. At the end of that time the well 
field and power plant will be turned over to the host country as part of the "Build Operate and 
Transfer" (BOT) contract. 

GLOBAL WARMING REDUCTION 

A 50 MW geothermal plant produces no nitrous oxides and only minor amounts of sulfur 
dioxide and carbon dioxide. U.S. development of geothermal resources in foreign countries 
directly offsets the need for fossil fuel power plants and their associated air emissions. Most 
geothermal plants operate at an availability factor grater than 90%, and in one year a 50 MW 
plant will produce about 395,000 megawatt hours (MW-hr) of electricity. In one year the 
geothermal plant will reduce carbon dioxide emissions by 434,000,000 kilograms (kg) versus 
coal power plants, by 331,000,000 kg versus oil power plants, and by 213,000,000 kg versus 
natural gas power plants. Geothermal electrical generation will reduce sulfur dioxide 
emissions during one year by 3,400,000 kg versus coal and by 1,900,000 kg versus oil. 
Nitrous oxides will be reduced by 1,400,000 kg for coal, by 690,000 kg for oil, and by 760,000 
kg for gas. 

IMPROVED BALANCE OF PAYMENTS 

Each 50 MW geothermal electrical development overseas requires the investment of 
approximately $100,000,000 in the well field and power plant. During the approximately 12 
years of operations for BOT contracts, over $125,000,000 will be returned to the U.S. in 
capital, profit, and salaries. The export of the superior U.S. technology in geothermal energy 
development is significant in light of the potential 80,000 MW to be installed in developing 
countries. The U.S. geothermal industry is striving to take 25% of this world market. 
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TRAINING IN ALTERNATIVE ENERGY TECHNOLOGIES PROGRAM 
PARTICIPANT LIST--SESSION 8 

Bangladesh (1) Nahar, Mrs. Syeda Kamrun 
Research Officer (Scientist) 
Institution of Fuel Research and Development 
BCSIR 
Dhaka, Bangladesh 

Bolivia (2) Wende, Rudolf 
Engineer Supervisor, Electro-mechanical 
Cofadena (Corporacion de Las Fuerzas 
Armadas De Desarrollo Nacional) 
P.O. Box 10023 
La Paz, Bolivia 

3. Egypt (3) El-Said, Mohamed Metwally 
Electrical Engineer 
Studies and Research Department 
Egyptian Electricity Authority (E.E.A.) 
Nasr City, Abassia 
Cairo, Egypt 

Gambia (4) Ceesay, Saderr A.M. 
Senior Forest Ranger 
Department of Forestry 
No. 5 Marina Parade 
Banjul, Gambia, West Africa 

Suwareh, Lang 
Assistant to Community Development Officer 
Department of Community Development 
13, Marina Parade 
Banjul, Gambia, West Africa 

5. Haiti (6) Chariot, Antoine 
Electro Mechanical Engineer 
Centre National De Technologie 
#48 Rue Lambert 
Petion-Ville, Haiti, W.I. 
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6. India (7) Bhawalkar, Dp. R.H. 
Scientist 
National Physical Laboratory 
H i l l Side Road 
New Delh i , PIN - 110012, India 

(8) Chandra, Samirkumar 
Senior Engineer 
Bharat Heavy E lec t r i ca ls Ltd. 
Corporate Research and Development 
Vikasnagar, Hyderabad-500 593 
India 

(9) Jotshi, Chand Kiran 
Research Associate in Chemical Engineering 
Department of Chemical Engineering 
Panjab University 
Chandigarh - 160014, India 

(10) Nayak, Jayanta Kumar 
Lecturer 
Mechanical Engineering Department 
Indian Institute of Technology 
Powai 
Bombay - 400 076, India 

(11) Sharma, Dr. Sutendra Kumar 
Lecturer in Physics 
Regional Engineering College 
Srinagar, PIN - 190006, India 

7. Jamaica (12) Bolt, Robert George Antonio 
Senior Research Scientist 
Scientific Research Council 
P.O. Box 350 
Kingston 6, Jamaica, W.I. 

(13) Fowlin, Ian Ainsley 
Vocational Training Instructor 
Vocational Training Development Institute 
Box 179, Papine 
Kingston, Jamaica, W.I. 

(14) McClymont, Lloyd, M. 
Lecturer 
College of Arts, Science and Technology 
(CAST) & Solar Energy Institute (SEI) 
237 Old Hope Road 
Kingston 6, Jamaica, W.I. 

(15) Smith, Peter P. 
Standard Scientific Officer 
Jamaica Bureau of Standards - Solar Laboratory 
6 Winchester Road 
Kingston 10, Jamaica, W.I. 



8. Nigeria (16) Ezema, Paul Oziokb 
Head, Department of Industrial Physics 
Anambra State University of Technology 
PMB 01660 
Enugu, Nigeria 

(17) Nwachuku, Adiele 
..,- Professor 

Anambra State University of Technology 
PMB 1660 
Enugu, Anambra State, Nigeria 

9. Rwanda (18) Nzabonimana, Camille 
Research Assistant 
National University of Rwanda 
C.E.A.E.R. P.O. Box 117 
Butare, Rwanda 

10. St. Lucia (19) Barthelmy, Aloysius 
Energy Planning Officer 
Central Planning Unit, Ministry of Finance & Planning 
Government Buildings 
Castries, St. Lucia, Caribbean 

11. Sudan (20) Elnasri, Ali Ibrahim 
Mechanical Engineer 
Rural Water Corporation, Ministry of Energy 
Room 727 
Ashmeg Interprises 
Sugana, Khartoum, Sudan 

(21) Maqzoub, El sheikh Elmagzoub Mohmed Ali 
Lecturer 
Mechanical Engineering Depiartment 
Faculty of Engineering and Architecture 
University of Khartoum 
Khartoum, Sudan 

(22) Osman, Mardia Ibrahim 
Mechanical Engineer 
National Administration for Water (NAW) 
P.O. Box 381 
NAW, Khartoum, Sudan 

(23) Mohamed El Hassan, Mohamed Kheir Salih 
Geologist (Geophysicist) 
National Administraion of Water 
P.O. Box 381 
Khartoum, Sudan 
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12. Tanzania (24) Limbe", Lawrence M.I 
Engineer 
Small Industries Development Organization 
P.O. Box 2476 
Dar Es Salaam, Tanzania 

(25)' Nilla, Mpiguzi K.S.N. 
Process Engineer 
Tanzania Petroleum Development Corporation 
C.U.T. Building - Lumumba St. 
P.O, Box 2774 
Dar Es Salaam, Tanzania 

13. Thailand (26) Hirun, Anupong 
Lecturer 
Mechanical Engineering Department 
Faculty of Engineering 
Chiang Mai University 
Chaing Mai, 50002, Thailand 

(27) Siwamogsatham, Boonsong 
Dean, Faculty of Industrial Education and Science 
King Mongkut Institute of Technology 
Ladkrabang Campus, Ladkrabang 
Bangkok 10520, Thailand 

(28) Thongsathitya, Amnuay 
Research Engineer 
National Energy Administration 
Energy Research and Development Division 
Pibultham Villa, Kasatsuk Bridge 
Rama I Road, Yodse 
Bangkok 10500, Thailand 



PARTICIPANTS IN SHORT COURSE 

1. Cape Verde (1) Livramento, Daniel Rodrigues 
Dr. in Physics 
Ministerio Desenviolvimento Rural 
Box 66 
Santiago, Republica de Cabo Verde 

2. Guatemala (2) Recinos Leiva, Jose Manuel 
Lie. Economics Science 
Central American Institute for Research and 

Industrial Research (ICAITI) 
Avenida la Reforma, No. 4-47, Z 10 
Guatemala, Centro Americano 

3. Jamaica (3) Daley, Mrs. Melody E, 
Energy Planner 
Energy Division - Ministry of Mining and Energy 
2 St. Lucia Avenue 
Kingston 5, Jamaica, W.I. 

(4) Oliver, Gossett D. 
College of Arts, Science and Technology 
237 Old Hope Road 
Kingston 6, Jamaica, W.I. 

4. Nigeria (5) Coker, Ayodele Joseph 
Assistant Director 
Federal Ministry of Science and Technology 
Industrial Science and Energy Department 
15 Awolowo Road 
Ikoyi, Lagos, Nigeria 
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TRAINING IN ALTERNATIVE ENERGY TECHNOLOGIES PROGRAM 
PARTICIPANT LIST--SESSION 9 

1. Burundi (1) Ndayizeye, Audace 
Director, Division of Solar Energy 
Ministry of Public Works, Energy and Mines 
Bujumbura, Burundi 

2. Costa Rica (2) Vega Aragon, Dagoberto 
Cooperativa Agricola Industrial de Tierra Blanca 
Tierra Blanca de Cartago, Costa Rica 
Central America 

3. Djibouti (3) Moussa, Abdoulkarim 
Technician 
Vita/Iserst 
P.O. Box 486 
Republic of Djibouti 

4. Egypt (4) El Kattan, Badr Hassan 
Quattara Hydro & Renewable Energy Projects Authority 
Cairo, Egypt 

(5) Ali, Maawad Taha 
Quattara Hydro & Renewable Energy Projects Authority 
Cairo, Egypt 

(6) Shelbaya, Shalabi Mourad Mahmoud 
Research Engineer In Wind Energy 
Egyptian Electricity Authority 
Cairo, Egypt 

5. The Gambia (7) Jobe, Lamin 
Department of Water Resources 
7 Marina Parade 
Banjul, The Gambia 

(8) Sail ah, Saihou Omar 
c/o The Curriculum Development Centre 
8b Marina Parade 
Banjul, The Gambia 



6. India (9) Daga, Sohan Lal • 
Central Salt & Marine Chemicals 
Research Institute 
Bhavanagar - 364 002, 
Gujarat, India 

(10) Shingal, Lalit 
Engineers India LTD, 8-B Bahadur 
Shah Zafar Marg, TEJ-BLDG, 
New Delhi, India 110019 

7. Liberia (11) Zowulu, Edmond 
Planning Officer 
Forestry Development Authority 
Monrovia, Liberia 

(12) Smith, Melvin 
Chemist 
Ministry of Lands, Mines, and Energy 
Monrovia-, Liberia 

8. Nigeria (13) Manukaji, John 
Solar Energy Research Centre 
c/o Mechanical Engineering Dept. 
The Federal Polytechnic 
P.M.B. 55 
Bida, Niger State,- Nigeria 

(14) Odunukwe, Chukwubueze 6. 
Projects Development Institute (PROOA) 
P.O. Box 609, 3 Independence Layout 
Enugu, Nigeria 

9. Senegal (15) Sy, Bocar Sada 
Mechanical Engineer 
CERER 
Dakar, Senegal 

(16) Dianka, Mamadou 
Head of the Division of New and Renewable Energies 
60S Ministry for Industrial Development & Handicraft 
Dakar, Senegal 

10. Somalia (17) Nur, Mohamed Hassan 
USAID/Volunteers in Technical Assistance (VITA) 
Mogadishu, Somalia 



11. Sudan (18) Abdelsalaam, Abdelsalaam Ahmed 
National Energy Administration 
P.O. Box 2649 
Khartoum, Sudan 

(19) Mohamed Ali, Mohamed Fawz 
National Administration 
P.O. Box 2649 
Khartoum, Sudan 

(20) Mohamed Nour, Salaheldin 
National Energy Administration 
P.O. Box 2649 
Khartoum, Sudan 

(21) Osman, Omer 
National Administration For Water 
P.O. Box 381 
Khartoum, Sudan 

12. Thailand (22) Namprakai, Pichai 
Lecture and Researcher, School pf Energy and Material 
King Mongkut's Institute of Technology 
Bangkok, Thailand 

(23) Limsiri, Songkeat 
Head Fossil Fuel Section, 
Electricity Generating Authority of Thailand 
Bangkok, Thailand 
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" . "This report was prepared as anaccouni of Woirk'spbhsored by an agency of tft^'Unjied Stat<y^Gbv«ninent. Neither 
the United States Governmeht.'nor any agency thereof,-'nor;ariy of their einployi^yn«es^anjf'>«R^ express or 
implied, or assumes any legal liability or resporisibility for the accuracy', cdmpietehess,'or tsefulriess of any.informaiibn, 
apparatus, product, or process disclosed, or represents that its use vyouId.not infringe pH>^e|ypyyned rights. Reference 
herein.to any specific commercial product, process, or service By trade name, trademariC nrMnufa'cture, or otherwise, 
does not necessarily constitute or Imply Its endorsement, recommendatiohjorfavoHrig by tfvB.Unfted States Government 
or any ageticy thereof. The views and opinions of authors expressed herein do not necessar^ state or reflect those of the 
United States Government or any agency thereof." -..-̂  •-.:. ..^ •-• ^j. 



APPENDIX B 

L IST OF VENDORS 

The f o l l o w i n g l i s t o f v e n d o r s p a r t i c i p a t e d i n t h e f i e l d t o u r s and 
w o r k s h o p s d u r i n g t h e p r o g r a m . 

ANAORILL-SCHULUMBERGER 
Roge r Ross -Smi t h 
4000 E a s t o n D r i v e , No. 21 
B a k e r s f i e l d , CA 93309 
805 /325-0271 

Downho le L o g g i n g T o o l s 

BAR3ER NICHOLS ENGINEERING 
John F e r r e r o 
6325 West 5 5 t h Avenue 
A r v a d o , CO 80002 
303 /421-8111 

B i n a r y C y c l e Power P l a n t s 

BEN HOLT C O . , THE 
Clem G i l e s 
201 S o u t h Lake Avenue 
P a s a d e n a , CA 91101 
213 /684-2541 
Fax: 818/584-9210 

Power P l a n t D e s i g n & 
Cons t r u c t i o n 

BRIDWELL CONTROLS 
B a r b a r a B r i d w e l l 
1733 C e n t e r Avenue 
M a r t i n e z , CA 94553 
4 1 5 / 2 2 8 - 5 0 8 4 

Compu te r W e l l F i e l d C o n t r o l 
P rog rams 

COMPLETION TECHNOLOGY CO 
R o b e r t J o h n s o n 
7444 G e t t y Road 
H o u s t o n , TX 77086 
7 1 3 / 9 6 1 - 3 3 3 6 
T e l e x : 775 781 

Downho le C o i r . p l e t i o n T o o l s 

COOPER INDUSTRIES, I N C . 
WKM D i v i s i o n 
Ray S i e d 
P.O. Box 2117 
- H o u s t o n , TX 77001 
713/499-8511 
Fax: 713 /499-5211 

Wel l Heads and P r o d u c t i o n 
Val ves 
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DRAVO CONSTRUCTORS INC. 
Jean Bodylski 
226 Ai rport Parkway 
Suite 200 
San Jose, CA 95110 
408/291-2757 
Fax: 408/298-2107 

Power Plant Design & 
Construction 

DRESSER 
Boyd Green 
P.O. Box 644 
Healdsburg, CA 
707/433-9446 

95448 

DRESSER-RAND 
Rober t M. H icks 
E l e c t r i c Mach inery 
1661 No. Raymond Avenue 
Anaheim,•CA 928 01 
714/879-2490 

Drilling Mud 

Generators 

DRILEX SYSTEMS 
Jin Hanson 
P.O. Box 1231 
Healdsburg, CA 95448 
707/433-6969 
Fax: 713/880-0873 

EASTMAN CHRISTENSEN CO. 
Nic Nickels 
320 Tescon i C i r c l e , U n i t P. 
Santa Rosa, CA 95401 
707 /523-1751 
Fax: 707 /523-1398 

D r i l l i n g Too ls 

D i r e c t i o n a l D r i l l i n g 

ELLIOTT COMPANY 
A l b e r t Zoba 
P.O. Box 384 
City Of Industry, CA 
818/810-2121 
Fax: 818/964-0506 

ENERGYLOG CORPORATION 
Randy. Pal mer 
P.O. Box 162580 
Sacramento, CA 95816 
916/452-7541 

Turbine/Generators 

91749-0384 

Mud Logging Se r v i ce 
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EXLOG SMITH 
A l a n F r a z e r 
P .O . Box 1349 
H e a l d s b u r g , CA 
7 0 7 / 4 3 1 - 1 7 0 0 

Mud L o g g i n g S e r v i c e s 

95448 

FOSTER/WLG SYSTEMS OIVISION 
Robert Hayes 
360O-C Standi sh Avenue 
Santa Rosa, CA 95407 
707/585-1981 
T e l e x : 384 556 

V a l v e s and Wel1 Heads 

FLOUR DANIEL 
W i l l i a m S u l l i v a n 
3333 M i c h e l s o n D r i v e 
I r v i n e , CA 92730 
7 1 4 / 9 7 5 - 4 0 3 4 
F a x : 7 1 4 / 9 7 5 - 6 5 4 9 

GEOTHERMAL POWER C O . , IHC 
Gary Shu lman 
1460 W. W a t e r S t r e e t 
E l m i r a , NY 14905 
6 : 0 7 / 7 3 3 - 1 0 2 7 

GEOTHERMEX, I N C . 
James Koen i g 
5221 Central Avenue 
Suite 201 
Richmond, CA 94804 
415/527-9876 
F a x : 4 1 5 / 5 2 7 - 8 1 5 4 

GRACE DRILLING 
Wi 1 1 i am Summers 
6804 F i s h b a c k 
B a k e r s f i e l d , CA 93308 
805/589-6581 
Fax: 805/589-5115 

HALLIBURTON SERVICES 
L a n i e r Lohn 
P .O. Box 10988 
B a k e r s f i e l d , CA 93389 
8 0 5 / 3 2 7 - 0 1 4 8 
T e l e x : 472 0177 

Power P l a n t D e s i g n & 
C o n s t r u c t i o n 

F l a s h Steam Power P l a n t 

E x p l o r a t i o n - R e s e r v o i r 
E v a l u a t i o n E n g i n e e r i n g 

D r i l l i n g S e r v i ces 

W e l l C e m e n t i n g S e r v i c e s 
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H & H OIL TOOL, CO., INC 
Joe Tu rk 
1000 Church Road 
Rio Vista, CA 94571 
707/374-6493 

Blow-Out Prevention Equipment 

HONEYWELL INC. 
I ASD Systems Division 
Dennis Lajoie 
16404 No. Black Canyon 
Phoneix, AZ 85023 
602/997-3757 
Fax: 602/863-5692 
Telex: 667448 HPCD 

Control Systems 

Hwy. 

JOHNSTON PUMP CO. 
Jack Frost 
16021 Aclolante Avenue 
Azuza, CA 91702 
818/969-5927 
Telex: 67-0316 

Downhole Line Shaft Production 
Pumps 

LOFFLAND BROTHERS COMPANY 
James Cox 
P.O. Box 2847 
Tulsa, OK 74101-2847 
918/622-9330 
Fax: 918/664-0828 

D r i l l i n g 

MAFI-TRENCH CORPORATION 
James T r o t t e r 
3037 I n d u s t r i a l Pa rkway 
S a n t a M a r i a , CA 93455 
805/928-5757 
Fax: 805 /925-3861 

T u r b i n e / G e n e r a i o r s 

MAGMA POWER COMPANY 
Ri Chard D a l t o n 
11770 B e r n a r d o Pl aza 
S u i t e 365 
San Di e g o , CA 92128 
619/487-9412 

Court 

Crystalizer/Clarifier Systems 
for High Dissolved Solids 

M-I AIR DRILLING 
Ken Deakins 
14800 Grove S t r e e t 
H e a l d s b u r g , - GA 95448 
707/579-5401 

A i r D r i l l i n g 
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MESQUITE GROUP INC. 
Don Campbel1 
P.O. Box 1283 
Fullerton, CA 92632 
714/738-8224 

NASH ENGINEERING 
Ronald Ma Chens 
2100 E. Howel 1 Avenue 
Unit 211 
Anaheim, CA 92805 
714/978-9622 
Fax: 714/978-1525 

N.L. BAROID/POLY PLUG 
Ken Baughman 
Box 280 
Sandia Park, NM 87047 
505/281-5191 

PIPE RESTORATION SYS. INC 
James Dodd 
136 Forster Avenue 
Mt. Vernon, NY 10552 
914/664-6867 

PRUETT LOGGING SERVICES 
Eddy Pruett 
8915 Rosedale Highway 
Bakersfield, CA 93312 
805/589-2768 
Telex: 499 2440 

Exploration-Reservoir 
Evaluation 

NCG Air Removal Equipment 

Lost Circulation Control 

Brine Line Cleaning Systems 

Downhole Logging Equipment 

J.R. SCHNEIDER CO., INC. 
Gene Pecci 
849 Jackson Street 
Benicia, CA 94510 
707/745-0404 
Telex: 34 0545 

SECURITY ROCK BITS 
Car l N a t e r s t a d 
195 Dry Creek Road 
H e a l d s b u r g , CA 95448 
707 /433-5568 

UNOCAL Geothermal D i v i s i o n 
Har ry Bain 
P.O. Box 6854 
Santa Rosa, CA 95405 
707 /545-7600 

B r i n e F i l t e r s 

D r i l l i n g B i t s 

Major Geo the rna l O p e r a t o r 
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BOLIVIA 

\ y ^ 
CHILE 

CHINA 

CORECT PROGRAM 

LiST Or INTERNATIONAL ATTENDEES 

^ ARGEiNTI.NA 

Ing. Alfredo Esteves-Epen 
LaRi 0ja 335 
(8300) Neuquen, Argentina 
Telex: S4182 DPTNQ AR 

Gonzal0 R. Calde ron 
Empresa Nacional De Electricidad S.A. 
P.O. Box 555 
Cochabamba, Bolivia 
P h o n e : ( 0 4 2 ) 4 6 7 2 1 
T e l e x : ^6251 EN'DE BV 

Ing. Sr. Claud i o C ad i z 
Corporacion De Fomento Oe La Produccion 
Moneda 921 
Santiago, Chile 
Telex: 392 240421 

Wu Fangzhi, Gen. Eng. 
Yang Ba Jain Geotherrnal Exploriting 
Headquarters Tibet Autonomous Region 
Room 5 No. 2 Building 
Electric .^ower Scientific Res. Institute 
Qi nhe, Beiji ng CHINA 
Telex: 444361 547 

u ^ COSTA RICA 

Manuel Corrales 
Chief of Electric Planning 
Instituto Costarricense de Electricidad 
Apartado 10032-1000 
San Jose, Coste Rica 
Telex: CR2140 ICE 

A 1 f r e d 0 r I a i n i e r i 
C h i e f o f E l e c t r i c P l a n n i n g 
I n s t i t u t o C o s t a r r i c e n s e de E l e c t r i c i d a d 
Apar t ado 10032-1000 
San J o s e , C o s t a R i c a 
T e l e x : CH2140 ICE 
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DJIBOUTI 

M . An i s Abdal1 ah Kamra 
Directeur de 1' Institut Superieur 
E'Etudes Et De Recnerches St Scieni 
B.P. 486 
Djibouti, Republic of Djibouti 
Telex: 979 5850 

(ISS ERT) 
iques 

ECUADOR 

Ing. Nelson Moncayo 
Projects Superintendent 
INSCEL 
P.O. Box 565-A 
Quito, Ecuador 
Telex: 2243 INECEL ED 

EL SALVADOR 

'-^Alejandor Quintanalla C. 
Chief of Eng. G/T Exploration 
Comission Ejecutiva Hidroelectrica del 

•Apartado Portal §2 
Ahuachatan, El Salvador 
Tel ex: 20659 El Sal vador 

Rio Limp a 

o Gustavo Cuel lar 
^ /y^ Cei-Geothermal Advisor 

Comission Ejecutiva Hidroeleetricia del Rio Limpa 
9a Calle Poniente #950 
Entre 15a Y 17a Avenida Nort 
San Salvador, El Salvador 
Tel ex: 20303 El Salvador 

GUATEMALA 

Edga r Tobi as 
S u b - D i r e c t o r 
C e n t r a l Com. 
6a Avenida 2-

G. 
of Geothermal 
Zona 4 
73 

Guatemala Ci ty , 
Telex: 5234 GU 

Guatemala 

Andres Caicedo 
Executive Coordinator 
National Inst, of Electricity 
Geothermal Development Unit 
6a"Avenida 2-73 Zona 4 
Ecificio Cordon Horjales 
Guatemala city, Guatemala 
Telex: 5234 GU 
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1/ HONDURAS 

Marco Mass 
Chi ef of Engi neeri ng 
Empresa Nacional de Energia 
Apartado 99 
Tegucigalpa, Honduras 
Telex: 1128 ENEE HT 

E1eetrica 

HUNGARY 

Peter Ottlik, Energy Advisor 
Energy flanagement Institute 
1012 Budapest 
Ostrom Utca 23 
Budapest, Hungary 

INDONESIA 

JORDAN 

MEXICO 

B. Soetantri 
2-6, JL Perwira 
P.O. Box 12 
J akarta , Indonesi a 
Telex: 7964062 

M. Abu Ajami eh 
Deputy D i r e c t o r General 
N a t i o n a l Resources A u t h o r i t y 
Amman, Jo rdan 
T e l e x : 21415 NRA JO 

I n g . A l f r e d o M a n o n M . 
Comis ion Federa l De E l e c t r i c i d a d 
Av. Reforma No. 509, 8° Piso 
CP-06500 Mexico C i t y D.F. Mexico 
T e l e x : 69623 PGTEME 

Mr. R i cha rdo 
P.O. Box 248 
C a l e x i c o , CA 
011-52 -65 
53 -59 -48 

Ma r q u e z 

92231 
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l y 
PANAMA 

Vi cente R i OS 
Chief of Studies Department 
Instituto de Recursos Hidraulicos 
Edificio Poli, Avenida Cuba 
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Getahum Oemisse 
General Manager 
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P.O. Box 2302, Box 486 
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KENYA Accepted invitation but did not attend for unknown 
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Managing Director Kenya Power Co. 
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P.O. Box 47936 
Nairobi, Kenya 
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Comparative Reserves Definitions: U.S.A., 
Europe, and thie Former Soviet Union 

I J.D. Grace, Troika Energy Services 
R.H. Caldwell, SPE, Tfie Scotia Group 

D.I. Heather, SPE, The Scotia Group and Troiica Energy Services 

Summary 
Reserves definitions in use in the Fonner 
Soviet Union (FSU) are described and dis
cussed. The U.S. Securities and Exchange 
Commission (SEC) and SPE deterministic 
.definitions and the 1983 World Petroleum 
Congress (WPC) probabilistic (IP, 2P, and 
3P) definitions commonly used in Europe 
are compared with the A, B, C, and D sys
tem used in the FSU. We discuss the 
strengths and weaknesses of each system, 
the implication for quantification of reserves 
and resources in each area, and the transla
tion difficulties between systems. 

Introduction 

Reserves definitions have evolved in re
sponse to specific goals. Requirements and 
standards are fiindamentally different when 
the goal is consistent financial reporting or 
providing collateral than when tlie goal is 
making an investment decision. As a result, 
the fiscal environment and maturity of the 
reserves evaluation target have played a key 
role in the evolution of formal reserves defi
nitions. The role of' 'certainty" is at the core 
of such differences. While such philosophi
cal differences are fiindamental, they are 
also a serious stumbling block in conununi-
cating basic quantitative infonnation on oil 
and gas reserves. 

U.S. definitions are most applicable to 
mature situations and tend to be conserva
tive, resulting in considerable reserves 
growth through positive revision. Lower 
confidence categories normally are not for
malized, which limits their use in immature 
field evaluations and for corporate planning. 
WPC definitions are probabilistic and use 
uncertainty as the criterion for defining 
reserves categories. The FSU system rec
ognizes reserves categories as a function of 
maturity but tends to apply economically un
founded theoretical aspects to the quantifi
cation process. As a result, such estimates 
tend to en on the optimistic side. 

With the U.S. oil industry rapidly becom
ing intemational and with the FSU an in
dustry focal point, it is vital to understand 
the different reserves evaluation systems. 
We then can comprehend the difficulties in 
translation between systems and can better 
understand the valuable information in the 
lower confidence categories, which is vital 
for evaluating intemational investment de
cisions. Also, future revisions to SPE defi-
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nitions will benefit from certain concepts in
corporated in the FSU system. 

Background 

SPE formed a committee some years ago to 
investigate the merits of changing the exist
ing reserves definitions. There was a grow
ing concem in the industry that SPE defini
tions had application drawbacks in certain 
circumstances and that application of SPE 
defmitions was difficult or even inappropri
ate when addressing many intemational re
serves evaluation situations. 

The main controversy concerns methods 
of. integrating or translating the deterministic 
approach adopted by the SPE definitions into 
the WPC definitions, which are probabilistic 
and are the standard in some intemational 
areas. To add fuel to this fire, the recent 
"opening" ofthe FSU introduced a third 
system, which is based on concepts common 
to SPE and WPC systems. Because few de
tails and little discussion on the FSU system 
has reached westem literature, this paper 
documents FSU definition constmction and 
then compares and contrasts aspects of the 
three systems. Refs. 1-5 provide detailed 
discussions ofthe SPE and WPC systems. 

Resources vs. Reserves 

The FSU reserves classification system 
adopts an approach that is fundamentally 
different from SPE and WPC systems. The 
FSU approach first recognizes fhe natural 
progression of resource identification, 
delineation, and conversion to reserves. 
Resources and reserves are classified by 

where a reservoir, field, or region is in this 
sequence. This is similar to the classic con
cepts proposed by the U.S. Geological Sur
vey (USGS) and diagrammatically expressed 
as the McKelvey box.^ While the industry 
embraces this concept, formal linkage of 
McKelvey's "measured," "indicated," and 
"inferred" categories with standard indus
try use of "proved," "probable," and 
"possible" has not occurred because of 
differences in concept and purpwse.' How
ever, the McKelvey box is extremely use
ful for illustrating conceptual similarities and 
differences between reserves classification 
systems. 

McKelvey, former director of the USGS, 
developed the box in 1972. The box repre
sents the total volume of unproduced min
eral resources and classifies such volumes 
with reference to a horizontal axis represent
ing degree of geologic and engineering cer
tainty and a vertical axis representing the 
range of economic feasibility of mineral 
recovery (Fig. 1). 

The economic and geologic axes each 
have two principal divisions. On the geo
logic axis, the logical division is between 
discovered mineral deposits and those that 
are postulated with varying degrees of cer
tainty but remain undiscovered. This line 
moves right as more resources are discov
ered and converted to reserves. Likewise, 
as reserves are produced, they exit the up
per left comer ofthe box to become ciunula-
tive production. On the economic axis, the 
division is between volumes that have tech
nical characteristics and a combination of 
costs and prices that make them profitable 
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Fig. 1—The McKelvey box.^ 

to recover and volumes that do not. This line 
moves down as technological advances in
crease the fraction ofthe resource base that 
is economically extractable and moves up 
or down in response to changing prices and 
costs. 

The upper left sector of the McKelvey box 
contains reserves. The horizontal, or geo
logic, axis includes the oil and gas volumes 
for which there is the greatest confidence 
in their existence and characteristics. They 
have been discovered and characterized by 
information obtained through drilling. The 
vertical, or economic, axis includes only 
those volumes of discovered minerals for 
which there is the highest certainty about the 
economic feasibility of recovery. 

Resources fill the rest of the McKelvey 
box. These resources are minerals that are 
undiscovered or have been discovered but 
for which economic recovery is uncertain. 
This judgment of economic and technical 
feasibility of recovery is one ofthe principal 
differences between the FSU and western 

approaches to reserves and resource classifi
cation. 

While conventional depiction of the 
McKelvey box involves symmetrical divi
sions on each axis, the actual volumes are 
weighted significantly toward the resource 
side as opposed to the reserves side. Fig. 
2 is a scaled example of a McKelvey box 
representing resource and reserves estimates 
for all the U.S. This example emphasizes 
the long-term picture for reserves develop
ment potential as resources are converted to 
reserves and the relatively small reserves 
volume under standard U.S. definitions. As 
will be discussed later, the FSU system tends 
to encompass the entire spectrum of cer
tainty from both geologic and economic per
spectives. 

We simplified the original McKelvey box 
(Fig. 3) by not subdividing the "undiscov
ered" portion of the geologic axis or the 
subeconomic portion ofthe economic axis. 
In addition, the "infened" portion ofthe 
reserves area has been expanded and is 

depicted by an oversized dashed box that 
crosses the technical and economic axes of 
the box. This delineation shows that such 
volumes are at the technical and economic 
margin of producibility and include volumes 
that remain undiscovered or uneconomic at 
the year of discovery (and for some time 
after). 

Concept of FSU 
Reserves Classification 
The best way to understand the evolution of 
the FSU reserves classification system is to 
imagine an E&P program in a virgin area.' 
The program begins with very coarse 
regional'analysis, leading to estimates ofthe 
bulk volume of undiscovered hydrocarbons 
in the region. If the region is prospective, 
exploration ensues, leading to the identifi
cation of discrete exploration targets and 
drilling ofthe first new field wildcat explora
tory wells. With a new field discovery, a 
new process begins that concludes with the 
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Fig. 3—Modified McKelvey box showing the position of U.S. re
serves definitions. POP = proved developed producing, PDNP = 
proved developed nonproducing, and PUD = proved undeveloped. 
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Fig. 4—CIS program and reserves class 
concept. 

delineation of the first reservoir found and 
exploration within field boundaries for new 
accumulations of oil and gas. After each 
reservoir is delineated, a drilling and pro
duction plan is prepared, development drill
ing is conducted, and finally, full-scale 
production ensues (Fig. 4). 

Regional Exploration. In the first stage, 
when a frontier region is being surveyed, 
regional geology, coarse geophysical meas
urements (such as potential field data and 
very wide-grid seismic data), and basin ana
logs are used to estimate oil and gas re
sources. These are bulk-volume estimates 
because the volumes of estimated undiscov
ered hydrocarbons are not associated with 
identified discrete stmctures but usually are 
forecasted as an average hydrocarbon satu
ration per unit of sedimentary rock volume. 

These bulk-volume estimates of regional 
potential are the lowest class of resources 
in the FSU system, D2. If the region has 
at least one commercial discovery, bulk-
volume estimates are classified as Dl. Map
ping at this stage is typically at 1:1,000,000 
to 1:200,000. Hydrocarbon plays are identi
fied but not as specific drillable prospects. 
Drilling is constituted only by stratigraphic 
tests and COST (expendable) wells. 

Prospect Identification. The second stage 
occurs when exploration has identified a dis
crete prospect from geologic and geophysi
cal data but before the first wildcat well is 
drilled. At this stage, a new close grid of 
seismic data typically has been shot over the 
prospect, and mechanisms for closure, 
sourcing, and reservoir properties have been 
proposed. Mapping is at 1:100,000 to 
1:50,000. 

This stage ends with the drilling of a wild
cat exploratory well, for which the Russian 
termpoiskovaya skvazhina is used. Oil and 
gas resources in a "drillable" discrete un
driUed prospect are estimated and placed in 
the C3 resource category. FSU exploration 
organizations analyze the technical risk of 

Case 1: The entire reservoir Is delineated 
on at least twice production spacing. 
Total volume is C1. 

Case 2: Delineated part is classed as Cl . 
Undelineated volume classed as C2. 

Case 3: Volume around first delineation well 
classed as C1. Undelineated volume 
classed as C2. 

• " t w i c e normal production spacing 

Fig. 5—Distinction between Category 01 and 02 reserves. 

exploration prospects similarly to their 
westem counterparts. Likewise, predrill es
timates of prospect size are uncertain and 
often are expressed as a probabilistic dis
tribution or with enor terms (e.g., ±20%). 
If an exploratory well is successful, the 
hydrocarbons discovered by that well will 
be upgraded to Categories C2 and Cl . 

Field Delineation and Reservoir Exten
sion. The next stage in reservoir develop
ment is to driU confirmation and delineation 
wells. These types of wells are called raz-
vedochnaya skvazhina in Russian. The drill
ing is combined with geophysical and 
production tests to determine the reserves 
volume in the same way as in the West. Dur
ing this phase, for a specific discovered res
ervoir, the estimated volume of recoverable 
hydrocarbons is upgraded from Category C2 
to Cl on the basis of engineering informa
tion collected on the reservoir containing 
those volumes. Pragmatically, categoriza
tion is tied to the delineation drilling density 
in the reservoir (Fig. 5). 

While the discovered reservoir with 
Categories C2 and Cl is being studied and 
analyzed to support reserves certification, 
parallel exploratory work is conducted in the 
field to identify new reservoirs. An explora
tory well drilled for a new pool objective 
in a discovered field, called a new pool wild
cat in the U.S., is called a poiskovaya 
skvazhina in Russian. Conespondingly, the 
reserves imputed to an undriUed new pool 
prospect in a discovered field still are clas
sified as Category C3. 

Certincation and the Role of the GKZ. 
Under the FSU system, when the delinea
tion program for a reservoir was complete, 
that reservoir was proposed by the Ministry 
of Geology organization that discovered the 
field to be "certified" by the State Com
mittee on Reserves, Gosudarstvennyy 
Komitet po Zapasam (GKZ). This "all-
union" agency headquartered in Moscow 
served two primary functions: (1) to certify 

reserves according to guidelines for each 
category and (2) to approve a development 
drilling and production plan for each reser
voir. After certification, the local organiza
tion of the Ministry of Oil & Gas took 
responsibility for hydrocarbon production, 
processing, and transportation to market. 

Production From GKZ Certified Re
serves. Oil and gas production in the FSU 
was performed (in theory) according to the 
development drilling and production plan 
approved by the GKZ. When such a plan 
was proposal for a specific reservoir (or part 
of a reservoir) by the Ministry of Oil & Gas 
and approved by the GKZ, ministry engi
neers then could certify the volumes of oil 
and gas covered by the plan as Category B 
reserves. Development of B-level reserves 
implies that the field had or was slated not 
only for development drilling, but surface 
proiduction facilities and transportation to 
market. In this respect. Category B and A 
reserves meet part of the requirements for 
"proved" reserves in the U.S. 

Once development wells were drilled and 
the reservoir began producing, the reserves, 
in the drainage areas of producing wells, 
were upgraded from Category B to the 
highest class in the FSU system. Category 
A. As production continued, increasing oil 
and gas volumes from outside the producing 
well drainage area would be upgraded pro
gressively. Category C2 reserves would be 
elevated to Cl , and Cl reserves would be 
designated as B after a production plan was 
submitted to and approved by the GKZ. 
Reserves in Category B would be designated 
as Category A as new producing wells came 
on line. 

Compar ison Be tween U.S. 
and FSU Systems 

Key Difference: Econoitiic Recoverability. 
A key difference between FSU and U.S. ap
proaches to reserves classification is the way 
each treats the effects of technology and ec-
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Fig. 6—Comparison of U.S. and FSU systems, PNP = proved nonproducing. 

onomics on the fraction of recoverable in-
place hydrocarbons. The U.S. approach is 
conservative, counting only volumes that are 
extractable under existing technologic and 
economic conditions. The FSU approach is 
to count as recoverable the highest fractions 
of in-place oil and gas that could be justified 
by technologic and economic conditions that 
are theoretically possible but may not exist 
at the time of the estimate. 

This would allow for higher recovery 
through the application of, for example, a 
surfactant-enhanced waterflood, even 
though that technology had not been dem
onstrated for a given reservoir (or even in 
analogous reservoirs). Moreover, the fact 
that the surfactant-enhanced waterflood 
could not be afforded with the foreseen 
fmancing or that the required chemical sur
factants were unavailable would not exclude 
these marginal volumes of oil fixim inclusion 
in reserves. 

Therefore, in each class of A through D 
reserves and resources, implicit recovery 
factors, which are the maximum theoretical 
recovery, are applied to in-place oil and gas 
resources. This is at fiindamental odds with 
the westem approach. The systematic effect 
of this difference is that, viewed from the 
westem standard, FSU reserves and 
resource estimates are biased positively— 
that is, they are too high. 

"Booked" Vs. "Unbooked" Reserves. In 
part to address the positive bias in all 
categories of FSU reserves and resources, 
another subdivision was established that ap
plies to Categories A dirough D. The dis
tinction is between "balanso-vyye" and 
"zabalansovyye." or "booked" and "un
booked" reserves, respectively. The term 

JPT • September 1993 

"booked," used in the westem industry is 
as close as any term to the FSU distinction. 

In all four categories, booked reserves are 
those parts of A, B, C, and D reserves and 
resources that are economically producible 
with modem technology. The unbooked 
fraction is not economically producible. Ec
onomically producible seems similar to a 
phrase in the definition of proved reserves 
in the U.S. In practice, however, it is un
certain that the same division between 
booked and unbooked would be made by 
U.S. and FSU engineers with the same data. 
Again, FSU practice makes a greater frac
tion of total oil and gas in place economi
cally producible than would be so classified 
in the west. 

In light of this, yet another distinction is 
made within booked reserves, dividing them 
into "extractable" and "unextractable" 
(izvlekaemyye and neizvlekaemyye, respec
tively) reserves. Here, the word "extract-
able" does not refer to the technological 
ability to produce the oil and/or gas. Instead, 
it is the fraction of booked reserves that can 
be produced within the budget of the prtxiuc-
ing association responsible for the field. This 
concept comes much closer to the U.S. no
tion of producible under current economic 
and technologic conditions. 

Two more classes of reserves are the 
"conunercial" and "industrial" reserves 
sometimes cited in the press. These classes 
appear to have no place in the FSU system. 

Each class, A through D, has a logical 
correspondence to a place in the McKelvey 
box. Fig. 6 illustrates a modified McKelvey 
box for U.S. reserves definitions. When at
tention is restricted to the axis of geologic 
certainty of existence (the horizontal axis), 
die westem and FSU boundaries are prob
ably quite similar. The difference is how far 

"A key difference 
between FSU and U.S. 
approaches to reserves 
classification is ttie way 
each treats the effects 
of technoiogy and 
economics on the 
fraction of recoverabie 
in-place hydrocarbons." 

down the axis of economic feasibility of 
recovery (the vertical axis) one should come. 
The FSU engineer most likely would draw 
that line much lower on the vertical axis than 
his/her westem counterpart. 

It is unclear how much adjustment on the 
economic axis is required to make Category 
A+B, and perhaps some Cl, reserves, com
parable with U.S. proved, or proved-(-prob
able. Clearly, to try to refine the system to 
support rational planning of oil and gas sup
plies, die FSU added die "booked" concept 
to limit some of the optimistic excesses of 
the original Categories A through D system. 
However, even including the booked con
cept, economically producible had an open-
ended aspect. It seemed to imply that booked 
reserves should include all volumes that 
would be economic if the producing associ- • 
ation had an unlimited budget. A further 
refinement of booked was added in the sub
division of extractable and unextractable, 
where economically producible was limited 
to what could be paid for. 

Does diis make the booked and extractable 
subdivisions of A -)- B+some unknown frac
tion of Cl equal to the U.S. proved or 
proved-I-probable categories? Probably, but 
no general rule with simple fractions can be 
applied for any given reservoir. In the end, 
calculations must be made de novo, in the 
best instance beginning with the raw data. If 
raw data are unavailable, it is best to begin 
with "geologic" reserves estimates, the 
U.S. equivalent to original oil or gas in 
place. It is here in the calculations that the 
two systems begin to diverge systematically. 

Comparison of SPE and WPC Defini
tions. SPE definitions are deterministic: diat 
is, a single figure is calculated for each 
reserves category. The reserves categories 
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represent different confidence levels, with 
proved reserves representing those that can 
be recovered with reasonable certainty under 
prevailing economic conditions. The reason
able certainty test is not quantified, but is 
left to the evaluator's professional judgment. 

Probable and possible reserves are defined 
by SPE, but such definitions are so vague, 
they are of littie consistent quantitative 
value. Probable reserves are defined as 
being less certain than proved but likely to 
be recovered, and possible reserves are less 
certain than probable reserves. A fundamen
talist approach to these statements would im
ply that 50% certainty separates probable 
from possible reserves and that proved 
reserves (reasonable certainty) are bounded 
by 100% certainty at the top end, but with 
the boundary between proved and probable 
not formally quantified by a certainty level 
or probability. 

The U.S. reserves classification system is 
tuned to its legal and regulatory environ
ment, private mineral ownership, numerous 
interest owners, and generally small tracts 
(particularly by intemational standards). The 
luxury of being able to perform a reserves 
evaluation at the reservoir level is a rarity. 
Instead, analysis tends to focus on the in
dividual weU or lease because ownership, 
and hence fraction of evaluated reserves and 
resulting cash flow, is expressed this way. 
This constraint contributes to placing an em
phasis on performance projection (decline 

curves), resulting in a status quo reserves 
depletion forecast. It is a rarity to study or 
comment on recovery factors, producing ef
ficiency, or the potential to optimize rates 
and/or increase reserves through operational 
changes, improved pump technology, etc. 
In other words, probable and possible re
serves are not considered in most cases. In 
contrast, both FSU and WPC definitions are 
based on reservoir-level treatment and 
bracketing of all potential reserves in a reser
voir. Such systems thus facilitate the 
identification of under-recovered situations. 

Proved reserves estimates tend to be con
servative under SPE definitions, resulting 
in significant reserves growth through posi
tive revision. Conservative estimates are a 
logical consequence ofthe requirements that 
such estimates be used for lending and 
regulatory reporting (including ceiling test 
for asset write downs), purposes where it 
is in the best interests of aU parties to avoid 
surprises. As such, the definitions have been 
presented by some in the guise of a bulwark 
against fraudulent practices. "> The tight fo
cus on proved reserves with littie or no scru
tiny or quantification of the lower confidence 
categories can lead not only to missed re
serves growth opportunities, but also to 
financial min when the assumption that the 
lower confidence reserves exist is invalid. 
This factor may be a key contributor to the 
demise of the so-called income funds.'' 

From a larger perspective, recognizing the 
mature state of U.S. production where major 
company domestic reserves are systemati
cally being broken up and sold to smaller 
companies, a very real concem is that the 
knowledge of potential reserves growth op
portunities (probable and possible reserves) 
will not change hands with the sale and will 
be lost forever. That is, the perceived crea
tion of reserves and values by having a 
smaller, lower-cost operator may add re
serves on the economic axis of the McKel
vey box, but an equivalent or greater loss 
may occur on the technical (geologic) axis 
if critical knowledge is not passed on. 

The previous comments aiU suggest the 
need for a broader view of reserves and a 
more logical revision process than SPE defi
nitions embrace. A more logical revision 
process would allow increased use of the 
definitions in such areas as investment plan
ning, where values at the proved-plus-
probable level are die target. Until SPE defi
nitions are expanded to include more pre
cise definitions for probable and possible 
reserves (both of a technical and economic 
origin), there will not be a mechanism for 
logical reserves revision. Revisions will con
tinue to be catastrophic, with proved re
serves ^Tpearing and then disappearing. The 
caveat that all reserves estimates are impre
cise and subject to revision is simply lip 
service to the problem, not its solution. 

WPC definitions are probabilistic: the 
range of potential reserves in a reservoir is 
detennined as a distribution and that distri
bution is sampled ait defined levels of cu
mulative probability (certainty) to become 
the defined reserves values. Monte Carlo 
techniques are used to constmct the initial 
distribution of potential reserves in a reser
voir. 12,13 Although definitions and use 
vary, general use is that proven (IP) re
serves represent a 90% certainty level; 
proven + probable (2P), a 50% certainty lev
el; and proven+probable-(-possible (3P), a 
10% certainty level (Fig. 7). The 3P case 
has a 10% probability that actual reserves 
wiU be greater than the estimated value and 
a conesponding 90% probability that actual 
reserves will be less. WPC definitions pro
vide an overall indication of confidence in 
the evaluation itself (Fig. 8). In the imma
ture case, IP, 2P, and 3P values are diver
gent, while in the mature (higher-confi
dence) evaluation, values are closer together 
with most reserves in the proven category. 

Other terms with the 2P values as a foun
dation have been proposed '2 to impart an 
economic bias. 

1. Commercia/—commercially recover
able at current economic conditions and with 
governmental approval to proceed, similar 
to FSU Categories A and B booked reserves. 

2. Potentially commertial—having no ac
cepted development plan, similar to FSU 
Categories Cl and C2 booked reserves. 

3. Technical—co-vers operating costs but 
not capital costs to develop, similar to FSU 
unbooked reserves. 

4. Proipecrive—undiscovered, similar to 
FSU Category C3 and perhaps some frac
tion of Category D reserves. 
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Fig. 8—WPC definitions and evaluation maturity; (a) Immature evaluation and (b) mature evaluation. 

For U.S. evaluation engineers,,tine accep
tance of probabilistic reserves definitioris has 
not.been widespread. In fact, discussion of 
the topic'seems to have a polarizing effect, 
dividing groups into "yeas" and "nays" 
with little middie ground, Part of this skep
ticism inay be- related to (1) unfamiliarity 
and unwillingiiess'to accept-statistical and, 
Monte Cario techniques; (2) unwillingness 
to depend on volumetrically based estiinates, 
or having ihadequJaitedata or time to perform 
such estimates; (3) conceptual difTiculty 
•with applying a recovery factor range that 
includes improved recovery by judgmental 
analogy and without'proof that the, tech
niques will be beneficial; (^) difficult in ap
plying a reservoir-level analysis to per-weU' 
evaluations by some process of aUocation; 
and (5) difficulty in recognizing the rele
vance of the technique to mature, est^lished 
production evaluations; 

Ali the reasons are valid, particularly 
when dealing withmature producingprop-
erties. Despitethese difficulties, standard 
SPE approachesto difficiiltevaluat ion situ
ations, that involve^a considerable degreeof 
uncertainty can benefit from.ihe prob^ilistic 
approach, ''* Because evaluation difficulties 
are the norm in uiicdhveational reseiVes 
evaluations, the useof such techniques prol> 
ably will build a bridge between the two ap
proaches as time passes. 

Economic Gonsiderationsi While the FSU 
system tends to envision the riiaxinium 
recovery situation and.requires thebopked 

and extractable'modifiers to pare estimates 
back into the realm of economic reality, this 
system is stmctured to assess .and express 
more.convenicndy tiie effect ofclianging oil-
field economic-parameters on reserves. The-
SPE 'and WPC systems focus'on economic 
reserves anduse prevailing economic con
ditions as the.measure. This raises several 
issiies. 

J. With the prcrfuct price volatility exjK-
rienced' since 1986, the idea of basing a 
reserves evaluation on a snapshot price can 
bevery misleading. For example, SEC re-
seî ves evaluations for year-end 1990 used a 
Gulf-war-inspired $26.25/bbI w%st'Texas in
termediate *(WTI) oil price. In low-decline, 
stripper-weii situations, reserves^were dou
bled and leven guadmpled because of the ex
tended economic life afforded'by the high 

'prices. These reserves disappeared by the 
next; year when year-end estimates were^ 
based on a $I7.55/bbl WTI- Using-an aver-
age'of trie,previous year's prices would seifcrn 
to be an obvious way to inject some reality 
into such evaluations..Is an SEC year-end 
reserves evaluation any more meaningful at 
a snapshot $26:25/bbl price thahif a year-
average $22/bbl price were used and evalu
ated again at:$26.'25/bbl with tiie difference 
called the proved deyeioped price.ihcreinen-
tal? This would besimUar to FSU Category 
A, unbooked reserves. Running a low-price-
case also may have meaning. It.sure'does 
for lenders. While engineers haye.crafted 
a workable, set of technical definitions in 
low-decline, mature,- producing situations, 

economic changes will haye a much great
er effect on reserves tiian latitude in pick
ing a decline, yet.the effect of such changes 
is not part of the definitions. 

2. The. abandonment issue increasingly is 
recognized. In the past, with an expanding 
industry, there was a market for used equip
ment, and,the assumption of abandonment 
cost' equaling salvage value normally was 
valid. With a contracting industry, tiiisymar-
ket is^gteatiy diminished and abandonment 
costs are increased by hew environmental 
regulatiotis. Abandonment costs can have a 
significant effect' on cash flow from re
serves, both in how they are handled and in 
how (or how diligently) they are quantified. 
Many marginal offshore facilities are oper
ated Ifelow b'risak-even for a humter df years 
to" postpone platform abandonment costs. 
Many oil 'fields, and particularly those un
der EOR,= are operated below break-even in 
ttiatnhey cannot be, shut down technically 
to await higher pir prices. Again, such 
proved producing utieconomic reserves lave 
ho formal designation (they exist as positive 
barrels' and negative; dollars), 

Conelusions 
1. While, comprehensive in scope, FSU 

reserves definitions lack consideration of 
current ecohoinic conditions in favor of the-
oreticalmaximum recovery of oil and gas. 
Thus, FSU reserves estiinates are liot.direct-
ly comparable witheither SPEor WPC es-
tirnates. 
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2. WPC definitions attempt to quantify 
uncertainty and provide a measure of upside 
potential. The approach primarily addresses 
reserves at the reservoir rather than the well 
level. Application of this approach is par
ticulariy useful for unconventional plays and 
where quantification ofthe upside is needed 
to support high-cost development programs 
(e.g., the North Sea). 

3. SPE reserves definhions primarily ad
dress the proved reserves category at the 
well level and are best suited to stable oil 
and gas prices. 

4. The three approaches have evolved to 
suit the needs and circumstances of their ap
plications. 

5. The concept of creating guidelines for 
booked vs. unbooked reserves under the 
SPE reserves definitions to address price 
volatility and, possibly, certain types of un
developed reserves could help in the com
parison of the three classes of reserves 
definitions discussed here and could enhance 
the information imparted to the regulatory 
and lending agencies. 

6. FSU reserves definitions provide a log-
icail conceptual path for tracking the evolu
tion of reserves estimates. While the 
estimates are too high by U.S. standards, 
the overall picture of reserves potential, par
ticularly the process of reserves revision 
with increasing knowledge and economic 
change, provides useful concepts for future 
improvements in U.S. definitions. 

7. A key criticism of the FSU system is 
the lack of emphasis on economic consid
erations. However, SPE definitions fail to 
accommodate the realities of today's volatile 

prices. Both systems require updating to die 
I990's business environment. 

8. The "probabilistic approach is con
venient and consistent when working in an 
uncertain situation. The reluctance to apply 
such techniques to quantification of the low
er confidence reserves categories is puzzling 
and regressive. 
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PREFACE 

Thc mandate of tlie Office of National Security Policy of the U.S. Department of Energy is to promote 
economic development, political stability, efficient use of energy, and sound environmental management 
prattiGeis in key foreign countries around the world. To achieve this goal, the Office of National Security 
Policy provides tectmical assistance to foreign entities with a view to help defense-related industries 

. convert to romrnefGial/eiviiian use;;Strengthen.indigenous institutions that promote economic development; 
and^s^k'alternative sources and uses of energy in support of broad national security interests, including 
miiiiJriizing the threat of nuclear proliferation. 

. In recognition of the importance of securing financing to support-program initiatives under the above 
miandate, the Office of National Security,Policy has developed this Directory of Financing Sources for 
Foreign Energy Projects. The Directbry reviews programs that offer financing from U.S. govemment 

...agenijies. multilateral" organizations, and public, private, and quasi-private investment funds, and local 
comiftercial and state development banks. 

. The main U.S. government agericies covered arc the U.S. Agency for Intemational Development (USAID), 
the Ex^rt-Iriiport Bank Of the tlhited States (EXIM Bank), Overseas Private Investment Corporation 
(OPie). U.S. .Departrnent of EriVfgy, US. Department of Defense, and the U.S. Trade and Development 
Agency'(TDA). Multilateijal brjganizatioris include the World Bank, Intemational Finance Corporation 
(IFO, AsianDevelOpmeni Bank (ADB), European Bank for Reconstruction and Development (EBRD), 
and various organizations of the United Nations. 

The Directory lists -available public, private, and quasi-private sources of financing in key emerging • 
markets iri the Newly Iridependent Statijs and other developing countries of strategic interest to the U.S. 
Departirient of Energy. The sources of financing listed in this directory should be considered indicative 

"rather, than inclusive of all'potential sourdes of financing. Initial focus is on the Russian Federation, 
Ukraine. India, China, and Pakistan. Separate self-contained sections have been developed for each ofthe 

• countries to enable the user, to readily access rharket-speci fic information and to support country-specific 
Depaitrhenial initiatives. For each country, the .directory is organized to follow the project life cycle -
fro.m prefeasibility. feasibility, project financing, trade financing, and venture capital through to technical 
assil^Ce and training. Programs on irivestmeni and project insurance are excluded. 

Descriptions of each financing program include comprehensive contact information, which allows readers 
to effectively utilize the resources described. 

Section A on "Feasibility Funding" covers funding sources for prefeasibility and feasibility studies. Once 
a project has been ideiitified, prefeasibility funds can help defray the typically high-risk up-front costs of 
preparing initial project:-specific infonnation that demonstrates commercial viability and interest in the host 
country. Feasibility studies deal with the detailed evaluation of technical, marketing, and financial 
information required by private lenders and U.S. and multilateral organizations. 

Section B on "Project Finance - Private Sector" reviews sources of financing that provide debt and equity 
. financing directly to U.S. companies. This section includes private, public, and quasi-private investment 

funds. Each section covers U.S. government, multilateral; and indigenous sources (where information is 
available) of financing. Private investment funds are capitalized with fiinds from private sources while 
public inveslmeni funds are capitalized with funds from U.S. government agencies. like USAID. 
Department of Defense, etc. Quasi-private funds are those that have received initial capitalization from 
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public or multilateral sources, like the EBRD or OPIC forexample, but have raised additional capital from 
private sources. 

Seciion C on "Project Finance - I*ublic Sector" covers sources of financing that lend directly to the public 
sector-, i.e., govemment,-to-govemment lending mostly for infrastructure development programs. The main 
sources of funding in this ease arc the World Bank. EBRD, and ADB. 

, Section D on "Cofinancing" refers to prograins of multilateral development banks (MDBs). like the World 
BanikiEBRD, ahd ADB that leverage their financial resources with funds from external sources. External 
funds originate fro'in either "official" or ffom "commercial" sources. Official cofinanciers can t>e other 
muitilateraj banks or organizations, like some agencies of.the United'NatiiDhs, bilateral finance institutions 
and deyelopment assistance agencies, and export credit agencies. Official cofinance partners provide 
additiohal sources of funding for public: sector projects. Commercial cofinanciers can be banks or 

. investment funds that cooperate •with the MDBs in sharing the risk and siructure the financing to develop 
pnvati^sectdi^ projects. Ma.m cofinancihg techniques include parallel and joint fir>ancing. export credit 
an3ngfements..lGLansyndieationyan4 Cofinancing techniques bring several advantages: increase 
atffiî iMq'rrrsĵ uî S'aVailab^̂ ^̂  sujpport'of a wider range of projects, attract private capital 
irtfo fe'Suhiries that do riot hieet thfe creditwdrihihess requirements of the intemational capital markets, and 
help diversify risk. 

Section E on "Trade Finance" Cov̂ ers programs that offer financingfor equipment, products, and in certain 
cases,,serviees,;This type of financing does not cover the entire project, just the procurement of equipment. 
TĤe mjuh'souirj^of fihaheihgis EXIM Bank. Local commercial and state deveiopmeni banks that provide 
doinestic aind intefnatiorial services are included under this section. 

Sefeti'On'F on'"Teehnical Assislance and Training" refersto those programs that provide a broad range of 
support to overall program'.initiatives or specific projects, such as advice.on policy and legal refomi, 
piTbĵ tpreparatiOii, sectoral studies, institutional development and local capacity building, human resources 
dê ^ Îppment; ainid aceoun'lirig and managerheht practices. Technical' assistance programs could also include 
techrtifcal, ecorioinie, flhancial, enviroriniehlal. legal due diligence in support of specific investments or 
projects. 

Asv this directory covers sources of finaricing in emerging markets, information is time sensitive and 
'sUbj(K;t,tofapi4 change accord irig tp the political circumstances in the country, developments in financial 
rilaiicelsV and; shifts in policies arid priorî l̂ ^̂ ^̂  of Westem donors and investors. It is intended that this 
dl'̂ etOfy-bfe uî â ied fferiodiealiy to keep pace with the changing dynamics ofthe region and the creation 
of new financing inslrumenis and sources. 

For comments, corrections, or suggestioris regarding this directory; please contact the DOE Project 
Manager: 

Dr. Fred H. Abel 
Office of National Security Policy, PO-91 
Room 8F-089, Forrestal Building 
U.S. Deparimeni of Energy 
Washington. DC 20585 
Telephone: (202) 586-9399 
Fax': (202) 586-1737 

This Directory was produced by Ms. Lydia LaFeria - Principal, of LaFERLA ASSOCIATES. 
Washington. DC under contract to the Special Projects Office (SPO) of Argonne National Laboratory. 
Dr. Ralph E. Stajdohar of SPO was the Program Manager. 
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RUSSIAN FEDERATION 

A. FEASIBILITY FINANCING: 

A.l. U.S. Government Sources 

US. Tradie aiid Development Apencv (TDA) 
ipA-is an independent, U.S. government agency that provides funding for feasibility studies, training 
:progranis, and seriiinaris. TDA supports major projects in the public sector that offer large export or 
ilivestment potentiaj for U.S. companies. All proposed projects must have the host government's 

'apprpvalj irieet the country's development priorities, create significant U.S. export potential, and offer 
untied financing options. TDA's participation usually ranges from $150,000 to $750,000. 

Contact:, Dan Stein, Regional Manager 
Russia & Newly Independent Stales 
U;S. Trade and Deveiopmeni Agency 
1621 North Kent Street 
Arlington, VA 22209 
Tel: 703/875-4357 
Fax: 703/875-4009 

TDA also has trust fiind accounts with multilateral institutions like the World Bank, International 
Finance Corporation (IFC), and European Bank for Reconstruction and Development (EBRD). This 
mechanism cart be used to stippprt. feasibility siudies. that are tied to specific projects these institutions 
would likely siipport. In the case of the IFC, for example, projecl proposals must demonsirale that 
they are commercially viable and riieet IFC investment threshold criteria as well as the funding 
requirements of TDA-

For IFC Trust Funds: Alakadri Bose 
IFC 
Tel: 202/473^551 • . 
Fax: 202/676-1513 

For EBRD Technical Cooperation Funds: 

Dr. Ullrich Kiermayr 
Tel: 44-71/338-6356 
Fax: 44-71/628-2530 

At USTDA, Contact: Barbara Bradford 
Tel: 703/875-4357 
Fax: 703/8754009 
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RUSSIAN FEDERATION 

The Intemational Fund for Renewable Energy and Energy Efficiencv (IFREE) 
Fiinded.by.thejJ.S. Agency for International Deveioprnenl; U.S. Department of Energy, the 
Rockefeller Foundation, and the LJ.S. Environmental Protection Agency, IFREE facilitates increased 

• access to funding for renewable energy; energy efficiency, and, generally, erivirormientally-sound 
. projects in-developing, countries j i'ndiidjng the Riissian Federation. Under the Prefeasibility Study 
; Pfo^raiii, IFREE offeris up to $50,000 to support up to 50 perceni of prefeasibility study costs, which 

enables project .developers to secure project finance or additional funding for detailed projecl analyses 
.required by private lenders and U.S. government agencies for the evaluation of projects. Energy 

efficiency and renewable energy, i.e^. biomass, geothermal,.small hydropower, natural gas, solar 
phottovpltaic, sofar thermal, or wind energy projects are considered. Projects must be commercially 

. viable, identify sources of funding for the full feasibility siudy and in-country partners, and use 
predominantly U.S. equipment, materials, and services. 

Contact: Patrick D'Addario 
IFREE 
777 North Capital Street, NE, Suite 805 • 
Washington, DC 20002 
Tel: 202/408-7916 
Fax: 202/371-5116 

Export^hnport Bank's (EXIM) Engineering Multiplier Program 
• EXIM's Erigineerihg Multiplier Program funds project-related feasibility studies and pre-consiruciion 

design .and,engineering services: Under this program, EXIM offers fixed-rate loans and guarantees to 
foreign buyers of these services^ This program is designed to generate additional overseas sales of 
U.S..goods arid services sjnee the foreign buyer is more likely to order tJ.S. equipment and services 
for a construction project ori which U.S. engineers, designers, and architects performed the work. 
Up to $10 million in the value of U.S. exports are covered. Projects supported under this program 
must generate subsequent V.S: export orders valued at ho less than $10 million or double the original 
export contract, whichever is greaier. Direct loans are extended for up to 85 percent of the U.S. 
export value. The foreign buyer must match that wiih a 15 perceni cash payment lo the U.S. 
company. EXIM also offers guarantees for commercial financing for approved project-related local 

: costs in the host country of up to 15 percent of the U.S. contract cost. If the projecl goes forward 
with U.S. goods and services, EXIM may extend a loan and/or guarantee, in which case the loan cah 
then be roiled into the later financing. 

Contact: John Wisniewski, Vice President 
. Engineering Division 

-Export-Import Bank of the United Slates 
811 Vermont Avenue, NW, Room 1167 
Washington, DC 20571 
Tel: 202/565-3571 
Fax: 202/565-3584 
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RUSSIAN FEDERATION 

U.S.. Agency for International Deveiopmeni (USAID) - Feasibility Support 
USAro routinely Supports feasibiiity studies in targeted sectors in the Newly Independent States (NIS) 

. . region, namely energy, erivironm.ent, agribusiness, housing, private sector and financial sector 
development. Interested parties should track opportunities in the Commerce Business Daily. 

Contact: Conmierce Business Daily 
Tel: 202/783-3238 
Fax: 202/512-2233-

Committee on Renewable Energy Commerce and Trade (CORECT) 
. CORECTIs an; interagency forking group comprised of representatives from 14 U.S. Federal 

'government agencies, chaired by tiie U.S. Department of Energy. CORECT works closely widi the 
U.S. Export Council for Reiiewable, Energy (US/ECRE), an industry consortium of seven renewable 
energy'trade associations, to proriipte renewable energy exports in international markets and ensure 
that'renewable energy technologies and applications are integrated in development projects. 

. Contact: . Ronald Bowes, Director 
Office of Technical Assistance 
Energy Efficiency and Renewable Energy 
U.S. Department of Energy 

' , 1000 Independence Avenue, SW, Room 5E-036 
Washington, DC 20585 

. Tel: 202/586-2959 
Fax: 202/586-1605 

Committee on Energy Efficiency Commerce and Trade (COEECT) 
.COEECT is an interagency working group comprised of representatives from 14 U.S. Federal 
goveminenf agencies, chaired by the U.S. Department of Energy. COEECT works closely wiih the 

^ Energy Efficiency Export Cbuncilto undertake market-assessment for energy efficiency products and 
services, identify project financing from federal and multilateral institutions, and address the specific 
needs Of the energy efficiency products and services industry. 

Contact: • Ronald Bowes, Director 
Office of Technical Assistance 
Energy Efficiency and Renewable Energy 
U.S. Department of Energy 
1000 Independence Avenue, SW, Room 5E-036 
Washington, DC 20585 
Tel: 202/586-2959 
Fax: 202/586-1605 
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RUSSIAN FEDERATION 

A.l. Multilateral Sources 

European Bank for Reconstruction arid Development (EBRD) 
EBRD does perform pre-ihvestment and/or feasibility studies usually for projects in which It is 
interested ill investing. Interested parties should track the EBRD procurement notice bulletins. To 
obtain information on EBRD procurement opportunities, contact the representatives below. 

Contact: . . Sara Shackelton, Commercial Specialist 
Oflfice of the U.S. Executive Director 
One Exchange Square 
London EC2A 2EH 
England 
Tel: 44-71/338-6569 
Fax: 44-71/338-6487 

-or-

Matt Handwork 
Office of Multilateral Bank Operations 
U.S. Departmeni of Commerce 
Washington, DC 20230 
Tel: 202/482-3399 
Fax: 202/273-0927 

A.3. In Country Sources 

No known available soui'ces. 

B. PROJiECT FINANCE - PRIVATE SECTOR: 

B.l. U.S. Government Sources 

Overseas Private Investment Corporation (OPIC) 
This independenti U.S. government agency provides project financing. Investment Insurance, and a 
variety of investor services. In addition to the Russian Federation, OPIC is currently open for 
business iri all countries in the NIS except Azerbaijan. OPIC has recently supplemented its finance 
products by supporting privately owned and managed equity investment fiinds. OPIC is currently 
supporting equity funds that will Invest specifically in the Russian Federation and in environmental 
enterprises worldwide. Including Russia. 
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RUSSIAN FEDERATION 

Project Finaricing: 
OPIC provides medium to long-term financing (over 3 years), available through loan guarantees 
arid/Or direct loaris; Loan guarantees cover bolh commercial and political risks. OPIC has 
approximately $1 billion available to finance projects In the NIS. OPIC offers direct loans for 
intematipnial investment projects, which, range from $2 to $200 million. However, OPIC typically 
does not suppprt projects under $10 million. OPIC will participate in up to 50 perceni of die total 
project cost for a new venture and up to 75 percent of the total cost of an expansion. 

Contract: - John Harper, Regional Manager 
Russia & Newly Independent Stales 
Overseas Private Investment Corporation 
1 IOO New York Avenue, NW 
Washington, DC 20527 
Tel: 202/336-8494 
Fax: 202/408-9866 

Contact in Russia: Eric Luhman (until 3/95) -or- Robert Feaih (starting 4/95) 
Tel: 7-502/224-1105 Fax: 7-502/224-1106 

The inyestmenl funds listed below have been capitalized primarily with funds from U.S. government 
dhd-multilateral organizations: 

GARESBACrGARESmall Business Assistance Corporation) 
Tliis fiind vvas capitalized through the support of the U.S. Department of Agriculture with $3.5 
million to invest in existing small-and medium-sized Russian companies. Companies widi 15 to 100 
employees^ majority Russian ownership, and annual turnover from $150,000 to $2 million equivalent 
in rubies will be considered. Targeted sectors are the agro-food processing and distribution, lighl 
mjiriufacturing, coiistructiori services, business services, and environmentally-sound industries. The 
Fundswill take a minority equity position In companies and/or preferred stock and convertible debt. 
0hly Russiari erititles may apply. Proposals should be sent to the Russian office. 

Contact: Thomas C. Gibson 
CARESBAC 
1401 New York Avenue, NW, Suite 1100 
Washington, DC 20005 
Tel: 202/737-8463 
Fax: 202/737-5536 ' 

-or-
Graham Humes, General Director 
Lermonlovsky Prospekt #7, Second Floor 
St. Petersburg 190008 Russia 
Tel: 7-812/119-6336 
Fax: 7-812/119-6337 
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The Defense Enterprise Fund 
The DefenSie Enterprise Fund was established as a non-profit corporation to promote private sector 
investment in restructuring the Russian defense industry. The Fund supports investments Involving 
the personiieFahd/or facilities curreritly or formerly Involved In research, development, production or 
operation^ and conversion of large defense enterprises, which previously contributed to production of 
weapons of mass diestructlOri. The Fund also makes Investments In private sector spin-off initiatives 
froni Iar|;e defense enterprises and start-up Initiatives by former defense or milliary personnel. This 
Fuiid will> proyide debt or equity support to enterprises that have privatized or that have already 

. committediin writtrig to privatization. An enterprise Is considered privatized If greater than 50% of 
ovraersblp and control is held in the private sector. 

Contact: Michael Lehner, Vice President/Investment Manager 
Defense Enterprise Fund 
104 Crofton Road 
Waban, MA 02168 
Tel: 617/527-3307 
Fax: 617/527-2722 

.EBRD Small Business Fund 
WjeVObjeĉ lVe of this $300 million fund is to provide debt financing to micro and small business 
entiwprises in Russia; The Fund is concentrating on providing loans bul Is looking to provide equity 
firiancingat a later date. There is no minimuni Ipan amount, bul generally will not exceed $75,000. 
%uityfcfinjuicing,.once.:ini.place,̂  offered up to $200,000. The Fund is currently lending,to 

..̂ nterpriSî i In^thefollowing clt̂  St. Petersburg, Toglitla, Tomsk, Tula, and Nizhny Novgorod. By 
Jurie/Jiilyj 1995, the Fund will be operative in Moscow. 

Contact: Elizabeth Wallace 
EBRD 
One Exchange Square 
London EG2A 2EH England 
Tel: 44^71/338-6169 
Fax: 44-71/338-7380 

. Enviironmental Enterprises Assistance Fund (EEAF) 
EE^Fririvestsih-prOjeGtsiaind companies in developing countries, including the Russian Federation. 
Tlie main objective of EEAF is to catalyze the spread of renewable energy, energy efficiency, and 
other environriientally responsible fechnologles. EEAF provides direct loans and equity placements in 
envirorimentally-sound, commercially viable projects and capitalizes local investment funds. EEAF 
provides financial support for projects under $2 million in renewable energy systems, energy efficient 
technologies, and environmentally responsible management of organic waste. Direct loans are made 
at concessional rates, but equity investnients are expected to provide higher returns than conventional 
financing arrangements. On a limited, cost-reimbursable basis, EEAF may provide technical 
assistance for training and technical analysis of proposed projects. For projecl financing in Russia, 
EEAF works in conjunction with CARESBAC (see description of CARESBAC under Project 
Financing). 
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Contact: Brooks Browne, President 
Environmental Enterprises Assislance Fund 
1901 North Moore Street 
Suite 1004 
Arlington, VA 22209 

.Tel: 703/522-5928 
Fax: 703/522-6450 

Far East Regional Venture Fund 
A $30 mlllipn equity investment fund capitalized by the EBRD and managed by a consortium of 
investment firms led by I)aiwa Securities and NIF Company. This fund invests in small- and 
mediiim-sized businesses in the Primorskirand Khabarovsk krais regions lo facilitate the 
modernization, expansion and/or restructuring of privatized Russian enterprises. In addition to 
making equity investmentis, an additional $20 rtiiHion In funds, will be available to provide technical 
assistance and pre-feasibility support for investments made by the Fund. Investments ranges from 
$300,000 to $3 million. 

Contact: Martyn Nicholls 
EBRD 
One Exchange Square 
London EC2A 2EH 
England 
Tel: 44-71/338-6269 
Fax: 44-71/338-6119 

First NIS Regional Fund 
The First NIS Regional Fund is a $160 million close-ended investment fund managed by Baring 
Investinent Management Ltd. The main objective ofthe Fund Is to achieve long-term growth tiirough 
equity and equity-related Investments in NIS companies; those that are over-the-counter privatized 
corporations, joint stock companies, joint ventures, or partnerships. The primary sectors in which 
.investments will be made Will be natural resources-related companies,lnfrastruciure, and 
telecoinmurilcatlons, which will represent 60% oflhe Fund's investments. The remaining 40% will 
be dedicated to light manufacturing, consumer products and services, and real estate. EBRD provided 
$20 million iri equity commitments, and $15 million from the IFC. $20 million for the debt portion 
of die Fund is expected from OPIC to cover loan guarantees. 

The Fund bases their investment decisions upon the ability of NIS companies prospect for long-term 
growth: whetiier the company has foreign currency reserves or substantial export earning potential; 
human, technical,-financial and/or otirer resources necessary to compete in the marketplace; 
substantial assets; International accounting standards; .potential for long-term earnings and cash flow 
growtii; and a sound business strategy. The Fund is managed by Baring Asset Management. 
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Contact: Richard Sobel, Director, Institutional Group 
Baring Asset Management 
155 BIshopsgate 
London EC2M 3XY 
England 
Tel: 44-71/214-1871 
Fax: 44-71/214-1635 

Furid for Large Enterprises in Russia (FLER) 
FLER vvas;initially capitalized at $ 100 million through grant support of USAID. Additional funds 
will be available through the Overseas Private Investment Corporation (OPIC), FLER's co-sponsor, 
arid other U.S. government agencies sUch as-theExport-Import Bank oflhe United Slates and the 
U.S. Trade and Development Agency: This fund offers financing packages, such as equity 
investmerits, loans, and technical assistance and training tp mediurii- and large-scale enterprises in 
Russia. Enterprises with 1,000 to 10,000 employees are considered that are emerging from mass 
privatization programs. Investments will be made, iri (1) Russian start-up companies as well as those 
emerging from mass privatization;'(2) joint ventures witii U.S. and olher companies to create 
commercially viable ventures that attract private sector capital;- and (3) the development of efficient 
management techniques and corporate governance practices In Russian enterprises. FLER will invest 
between $1 and $20 million per project. 

Contact: Ilya Oshman, Vice President 
LaUra Hoffman, Director of Operations 
FLER 
17 State Street 
New York, NY 10004 
Tel: 212/668-8395 
Fax: 212/668-0770 

-or-
Projeci Coordinator 
Tsvetnoy Boulevard, 25-3 
103051 Moscow 
Russia 
Tel: 7-095/929-9810 or 44-81/913-3382 
Fax: 7-095/929-9809 

Global Environmenlal Emerging Markets Fund. L.P. is designed to lake significant minority equity or 
equity-related positions in private companies in emerging markets in Africa, Asia, Latin America, and 
Eastern Europe. The Fund has raised $70 million in Capital through an offering of its securities to 
sophisticated investors, including financial institutions, in tiie U.S. and Europe. These securities will 
be partnership equity interests and OPIC-guaranieed long-term partnership notes, offered togetiier or 
separately. The Fund will invest up to $10 million in alternative energy, water treatment, air 
pollution control and waste management. Currently, tiie Fund is looking at a number of opportunities 
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in the area of energy conservation and demand side management. The Global Environment Fund, 
L.P. manages this new fund and serves as Its general partner. Projects are currently being sought for 
review .and consideration. 

Contact: H. Jeffrey Leonard, President 
Global Enviromnental Fund, L.P. 
1250 24tii Street, NW, Suite 600 
Washington, DC 20037 
Tel: 202/466-0529 
Fax: 202/466-6454 

. New Europe East Investment Fund 
Managed by Capital International, Inc., this $130 million fund was launched In June 1993 wilh capital 
contributions by the EBRD, the.Iniernational Financial Corporation (IFC), and pension funds. The 
Furidwill niake direct Investmerits In privatized companies Or liewly established ventures in Central 
and Eastern Europe and the NIS that are mariaged by establ Ished Western industrial̂  group. 
Irivestmentis range firom $5 - $15 million. Up to a 20% stake is taken in each issuer's securities. 

Contact: Mr. Lam Nguyen-Phuong 
- Capital International, Inc. 

25 Bedford Street 
London WC2E 9HN 
England 
Tel: 44-71/257^700 Fax: 44-71/257-6767 

Russia Partners Fund 
this: $155 million fiind will invest primarily In equity and equity-related instruments of privatized and 
prlvatLzing companies, greenfield Inyestmenis, arid start-up ventures in tiie Russian Federation. The 
Fund will invest in hard-currency generating or export production businesses and sectors that offer 
high returns such as natural-resources, light manufacturing, telecommunications, distribufion, and 
cOr?s,tJmer-piroducts and services. The average,size Investment will range from $2 to $15 million. 
OPiil\hasifully guaranteed the Fund. Projects should demonsirale tiie ability to generale long-term 
revenue growtii potential and high profit margins. The Fund may seek co-investment or olher lypes 
of participation from Westerri partners. The local advisor to tiie Fund is International Economic 
Cooperation Company, a private Russian company. The Fund is managed by PaineWebber Inc., 
Nfew York, through its asset management subsidiary Mitchell Hutchins Asset Management Inc. 

Contact: Drew Guff, Fund Mariager . 
PaineWebber 
1285 Avenue of the Americas, 14ih floor 
New York, NY 10019 
Tel: 212/713-3214 

. Fax: 212/713-1087 
-or-
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Lauralee Raddaiz 
Myasnitskaya Ulltsa, Dom 35 
101959 Moscow , 
Russia 

-••'-. Tel: 7-095/207-9140 
Fax: 7-095/975-2449 

Russia/NIS Maior Projects Fund 
. This fund will iriyest in. equity and equity-related securities. OPIC will guarantee up to 75 percent of 
"lip to $300 million. The Fund m\\ concentrate on tiie telecommunications, energy,, transportation, 
and metals processing sectors! Investments will range from $10 to $20 million. This fund is nol as 
yet operational; it Is expected to be fully operational by tiie Summer, 1995. 

Contact: Graham WUliams, Managing Director 
Overseas Private Investment Corporation 
I loo New York Avenue, NW 
Washington, DC 20527 
Tel: 202/336-84.79 
Fax: 202/408-9866 

The Russian-American Entemrise Fund 
The Riissian-Amerlcan Enterprise Fund was establ ished in 1993 to stimulate the creation and 
expansion of small- and medium-sized businesses in tiie Russian Federation. Loans ranging from 
$500,0i0() to $2 million aire offered directly or in conjunction with conunercial banks acting as 
intermediary facilities. The Fund may also take equity positions or extend loans in promising small-
and medium-sized enterprises (defined as firms witii approximately 2,500 employees). Equity 
investment support is considered for wholly-owned indigenous projects, joint-ventures with U.S. 
partners and, to a lesser extent, subsidiaries of U.S. companies. The Fund may also support technical 
assistance and training related to actual or potential investments and loans. U.S. Agency for 
.International Development Iriliially capitalized tiie Futid at $340 million for a tiiree year period. The 
Fund is expected to raise additional capital from private and public sources. 

Contact: Robert Towbin, President & CEO 
Russian-American Enterprise Fund 
17 State Street, 33rd floor 
New York, NY 10004 
Tel: 212/483-1177 
Fax: 212/483-0999 

Smolensk Regional Venture Fund 
Mariaged by Siparex of France, tills fund Is capitalized with $12 million from tiie EBRD. The Fund 
will make equity investments in medium-sized Russian enterprises (defined as enterprises witii up to 
1,000 employees) In die Smolensk oblast. The main objective of tiie Fund is to facilitate tiie 
modernization, expansion and/or restnicturing of privatized Russian enterprises. The Fund will also 
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provide technical assistance to support tiie investments il makes. Investments range from $300,000 to 
$1.2 million in all sectors; expect tobacco, armaments, and liquor industries. 

Contact: Philippe Lambert 
Siparex 
139, rue Vendome 
69477 Lyon Cedex 06 
France 
Tel: 33-78/52-41-07 
Fax: 33-78/52-61-63 

St. Petersburg Regional Venture Fund 
Launched with a $30 million capital contribution from the EBRD, this fund will make equity 
Irivestments in sriiall- and medium-sized Russian eniecprlses in tiie St. Petersburg and Leningrad 
oblasts. The main objective of the Fiind is to facilitate tiie modernization, expansion and/or 
festnicturing of privatized Russian enterprises. Ari additional $20 million has been provided to 
support technical assistance and pre-feasibility work In support of tiie investments made by the Fund. 
Investments rarige from $300,000 to $3 million In all sectors, expect tobacco, armaments, and liquor 
industries. 

Contact: Wolfgang Engler 
Quadriga Capital Group 
Hamburger Al lee, 2-10 
Frankfurt am MAIN 
Tel: 4969/7950-0023 
Fax: 4969/7950-0060 

-or-
St. Petersburg Regional Venture Fund 
Tel: 7-812/350-5622 
Fax: 7-812/213-4502 

Urals Regional Venture Fund 
A $30 million equity investment fund capitalized by tiie EBRD and managed by Fleming Investments 
Ltd. This ftind invests in small- and medium-sized businesses in the Sverdlovsk, Perm, and 
Chelyabinsk oblast regions to facilitate the modernization, expansion and/or restructuring of privatized 
.Russian enterprises. In addilion to making equity investments, an additional $20 million in funds will 
be available to provide technical assistance and pre-feasibility support for investments made by the 
Fund. Investments ranges from $300,000 to $3 million. 

Contact: George Horton 
Fleming Investments Ltd. 
25 Copthall Avenue 
London EC2R 7DR 
England 
Tel: 44-71/638-5858 Fax: 44-71/382-8155 

1-12 



RUSSIAN FEDERATION 

The investment funds listed below have been capitalized primarily with funds from private sources: 

Brunswick Fund 
' Launched in October, 1993, this $10 million fiind. invests In small- and medium-sized Russian 
companies pflmarily in the oil and gas, utility, mineral extraction and processing and shipping (ocean 
fishing fleets) sectors. Investments rahge from $200,000 to $600,000. 

Contact: Martin Andersson, Manager 
25/3, Tsvetnoy Boulevard 
Moscow 103051 
Russia 
Tel: 7-095/291-6358 
Satellite Tel: 7-501/929-9800 
Satellite Fax: 7-501/929-9801 

Fir;5t Russian Frontiers Trust PLC 
Managed by Pictet Asset Management, this fund Is capitalized approximaiely at $60 million. The 
Fund will invest in a diversified portfolio of securities of countries in tiie NIS and Central and Eastern 
Europe regions. Initially, Russia, Ukraine, Uzbekistan, Bulgaria, and Romania will be the focus of 
the Fund. 15% ofthe Fund's portfolio will be Invested In tiie more developed markets In Central and 
Eastan Europe. 

Contact: Douglas Polunin, Senior Investment Manager 
- 5 Devonshire Square 

EC2M 4Lb London 
England 
Tel: 44-71/972-6800 
Fax: 44-71/972-6876 

The Fleming Russia.Securities Fund. Ltd. 
This $54 million close-ended fUnd invests in shares of Russian companies that are active In the oil and 
gas telecommunications, utilities, mining, and automotive sectors. The Fund will also invest in debt 
securities; As the Fund's objective is lo maintain a high percentage of liquidity, tile Fund Will not 
support any portfolio Investment that exceeds 20% of tiie Fund's total assets. 

Contact: Stephanie Bishop 
Fleming Investments Ltd. 
25 Copthall Avenue 
London EC2R 7DR 
England 
Tel: 44-71/638-5858 
Fax: 44-71/374-0263 
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Framlington Russian Investment Fund 
This is a close-ended investment fund capitalized at $66 million that invests in small- to medium-sized 
Russian, companies in the energy, forestry/paper, real estate, communications, tourism, advanced 
technology, food processing, and retail sectors. The Fund usually takes minority positions in 

. compaiiies of 20% and invests In the rarige of $5()0,000 to $4 million. Shareholders Include the 
EBRD, IFC, U.S. pension, hedge, and mutual funds. 

Contact: Gary Fizgerald, Managing Director 
155 BIshopsgate 
London EC2M 3XJ 
England 
Tel: 44-71/374-4100 
Fax: 44-71/330-6642 

Junction Investors Ltd. (JIL) 
This venture capital fund is capitalized.at $50 million by private sources. The Fund provides equity 
investment̂  and arrariges for debt and/or additional equity funding for small- and medium-sized 
businesses that demonstrate the potential for long-term growtii and infrastructure development. 
Investments range fi-om $1 to $5 million. 

Contact: Thoriias R. DIBenedetto, President 
Junction Investors Ltd. -
84 State Street, 2nd Floor 
Boston, MA 02109 
Tel: 617/248-9600 
Fax: 617/248-9652, 

NCH Advisors 
This group was launched with $160 million of capital from large institutional investors and U.S. and 
European inyestmenl managers In 1993. This group provides equity ui existing businesses, start-up 
capital, joint venture financing, short- and mediuin-lerm financing, real estate financing and the 
purchaseof govemment and commercial .obligations. Natural resources, telecommunications, 
banking, real estate, agro-business, pharmaceutical, and high technology are targeted sectors for 
investment. 

Contact: Alexander Papachristou 
NCH Advisors 
635 Madison Avenue, 4th Floor 
New York, NY 10022 
Tel: 212/308-4343 
Fax: 212/308-4398 
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New Russian Smal 1 ̂ Biisiries.s Investment Fti nd 
1[|[is &if%%ill prpyid̂ ^ selected Russian banks: for small Russian enterprises^ 
TlierB is np'striet definition p i what coftstitute but companies capitalized over $4 

"-. to $5 iniltioii dp riPt qualify., Betwefeifi $50;p00 and $200,000 will be invested in each project. Loans 
are granted directly firpni'Russian banks to* Russian enterprises. 

\ - - • • . . " ' ' . ' -

TTie Fund is •currently capitalized at approximately $4 million through the sale pf agr.iciilturai 
. commpllities providiMl by (he U .Si Department of Agi'lculturei. The source of funding is from USAID 

- aid is an integTal pah of Its small business development activities. In Russia. 

Contact: .J.acfc Hellfer, Presiderit 
- New Russia SmallBiisiriessJ^ 

I2(M)Ne^-Hampsh ire Avenue, NW 
Suite 23d ' ' 
W^hingtori, DC 20036^804 
Tel: 202/4^-4700 • 

' Fak:..262/223-4826 ' 

NewstarFuricI 
* This fiind is a small veiiture capital and rtierefiant bank pperatipn capitalized at approximately $20 

millions Newstar invests in equity in private, •small- fo'mediuriiTsized uhdefvallied companies that are 

tliat.are exportbrierited witiia strorig managfemen't ̂ a idlid cash flow potential. Projects must 
involve a Western partner., The Fund is ihteresled In supporting investments in tiie range bf $500,000 
to $5 million. 

Contact: Brad Wagner, Manager oif Investment 
Newstar, Inc. 
iODl Pennsylvania Avenue,/NW, Suite 480-Nbrth 
Washington^ DQ 20004 ^ ' 
Te!" 202/783^155 
Fax: 2mi62Z-5m 

•o t -

Jefffey Hatrimer, Director of Investments 
yspoini Pereulokj 19/20 
103001 Moscow, Russia 

- Tel ̂ ,7-095/291-8338/8341 
F̂ ax: 7.095/291-29^ 

. Satellite Fax̂  7-5Q2/221-1470 . 

Pioneer Fund 
This fund expects to raise $100 milllpn by the.end of 19^5 to.support longHerm projects In Russia 

'With export potential. The Pioneer Group Hias a similar' fund fpr Poland, which was launched witii 
only $100,000 seed capital arid now has, $1 billion portfolio of Polish equities and govermnent bonds. 
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Contact: Susan Shepard, Assistant to President 
• The Pioneer Group 
60 State Street 
Boston, MA 02109 
Tel: 617/742-7825 
Fax: 617/422-4286 

Red Tiger Investment Co. Ltd. 
This $15 flMlHon open-ended fund invests In publicly traded company stock on the Moscow and St. 
Petersburg exchanges, jbmt ventures, and inpre-IPO investments (companies before the time ofthe 
"initial public offering"). The Fund aims to invest In a diversified portfolio of Russian entities. 

Contact: Sophia Shaw or Philip Franklin, 
Aldermary House 10-15 Queen Street 
London EC4N ITX 
England 
Tel: 44-71/332-0360 
Fax: 44-71/332-0341 

• Russia and the Republics Equity Partners LP (RARE) 
This sriiali venture capital fund Invests in small- to medium-sized start-up businesses or new joint 
venture operations that demonstrate sfrong short-term profitability and long-term growtii polential. 
The Fund supports investments in tiie range of $1 to $5 million. The Fund Is currentiy capitalized at 
$25 million. 

Contact: Herbert Denton, Partner 
Providence Capital, Inc. 
730 5tii Avenue ' 
New York, NY 10019 

. Tel: 212/888-3200 
Fax: 212/888/3203 

-or-
Joseph Condon, Chairman 
Kamergersky Pereulok, #5 
Moscow, Russia v 
Tel: 7-095/247-9051 
Fax: 7-095/229-1327 

. Russia Technology Fund 
This fiind Is In the process of raising capital. It Is anticipated tiiat tiie Fund will be capitalized al $15-
$20 million. The Fund will be managed by Top Technology Ltd. 
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Contact: Harry FItzglbons 
Top Technology Ltd. 
20-21 Tooks Court 
London EC4A ILB 
England 
Tel: 44-71/242-9900 
Fax: 44-71/405-2863 

•Russia Value Fund. L.P. 
Liuriched'in September, 1994, this $50 million fund invests in publicly traded shares of Russian 
companies and other capital market instruments, including sovereign debt. The oil and natural gas, 
electrical gieneration.and distribiition, telecommunications, and construction sectors are being targeted 
for investment. The minimum initial investments are $100,000 and provides quarterly redemptions. 

Contact: Claudia Diaz 
San Antonio Capital Management Co. 
P.O. Box 690327 
San AntonlOi TX 78269-0327 

. Tel: 210/694^1400 
Fax: 210/561-3316 

Russian Sector Development Corporation 
This.JSO'niilliori fiind provides equity and debt financing, investment banking services, seed capital, 
andf̂ co-fihlin̂ Glhg'services witH~majOr Westerri and Russian Institutional investors. Irivestments range 
from $5 to $50 miilion and will focus on the Far East region of the Russian Federation. 

Contact: Natalya Romanova or Evgeny Okun, Managing Directors 
Sovcap, Inc. 
Leninsky Prospekt 13, Suite 122 
117071 Moscow 
Russia 
Tel: 7-095/237-4680 or 237-9009 
Fax:7-0957237-9009 

Russian Venture Capital Fund of America 
Managed "by Palms & Co., Inc., tiiis fund was capitalized with $100 million of funds from private 
andtimtitutional investors. The Fund will co-invest with otiier private or quasi-governmental funds in 
projects that involve major participation from Western investors. The Fund seeks a diversified 
portfolio of investments and dOes not target particular sectors for investment. To enable Western 
companies to reach the required threshold of necessary funding or capital, the Fund, in certain cases, 
will provide the required level of co-Investment needed by institutional investors and government 
agencies. 
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Contact: Peter Van de Waal 
515 Lake Street Soutii 
Kirkland, WA 98033 
Tel: 206/828-6774 
Fax: 206/827-5528 

Bi2^ Multilateral Sources 

European Bank for Reconstruction and Development (EBRD) 
EBRS pfbvldies loans, equity irivestments, debt guarantees, debt and equity underwriting, advice, and 
ti^hnical cooperation to ^rornptg private and entrepreneurial Initiatives and foster transition toward 
dempcfatic, riiairket-orlented'econbmlesMn tiie CEE and NIS regions. The Bank does not Issue 
guararitees,:for export credits; or undertake insurance activities. The Bank's operations are structured 

• âJbng-.geographie lines: hJortherri arid Soutiiern tier country teams headed by two vice presidents that 
repî Jrt directly to EBRD President Jacques de Larosifere. The Russia country team falls under tiie 
Noitiier tier- V'ce Presldenicy. Each country team brings togetiier merchant and development banking 
operations, sectoral expertise (i.e.. natural resources and tourism, power and energy uillities) and 
Cross-support-functions (i.e.. environmenlal appraisals, procurement, syndication) for each country 
team.. 

The mandate of the EBRD requires that 60 perceni of its loans be directed to funding private 
eriferpriSes arid privatizatidri efforts; These loans are more risky tiiari World Bank loans, which carry 
sdyesreignguarantees. The balance of Its funding Is directed to physical and financial infrastructure or 
development projeicts. EBRD w|ll only finance projects that benefit the country in which tiiey are 
located*. Altiiough U;S. companies may approach tiie Bank witii specific project proposals, host 
gpverriment support Is looked upon favorably. 

Contact for Russia: 

Contact for Energy: 

Guy de Sellis 
Russia Country Team 
EBRD 
One Exchange Square 
London EC2A 2EH 
England 
Tel: 44-71/338-6662 
Fax: 44-71/338-7470 

Martin Blaiklock, Team Leader 
Power/Energy - Nortiiern Tier 
EBRD 
One Exchange Square 
London EC2A 2EH England 
Tel: 44-71/338-6663 
Fax: 44-71/338-7280 

EBRD Moscow Office: 
Lou Naumovski 
Deputy Representative 
EBRD 
8/10 Gasheka Street 
125047 Moscow 
Russia 
Tel: 7-503/956-1111 
Fax: 7-503/956-1122 

Ananda Covindassamy 
Power/Energy - Soutiiern Tier 
EBRD 
One Exchange Square 
London EC2A 2EH England 
Tel: 44-71/338-6872 
Fax: 44-71/338-7280 

M8 



RUSSIAN FEDERATION 

Intemational Finance Corporation (IFC) 
IFC,-aimember of the World Bank, is tiie largest source of direct financing for private sector projects 
in d;eyelopiflg couhtries, including tiie Russian Federation. Unlike the World Bank, IFC lends 
directly-to private companies and does not request guarantees, from host-country governments. It can 
proyide lo^s, make .equity Investments In private businesses, and mobilize additional loan and equity 
fmancing in IntemiEitlOnal firiaricial markets through syndication efforts. Although IFC invests and 
iCTds on market ta-rns. It finances projects unable to obiain sufficient funding on reasonable terms -
from other sources. Increasingly, tiie IFC is wprking tiirough intermediary financial facilities in 
order to support smaller scale projects and supporting co-finance arrangements with the World Bank 
(GEF) and EBRD. 

Loans and equity investments are usually limited to no more than 25 percent of project cost. IFC's 
miriinium mvestment project support Is $10 million. Funds may be used for foreign or local 
expenditures related to overall project costs, I.e, fixed.assets, permanent working capital, inleresl 
during cOnstruetiiPn, and preHoperating cost. IFC can invest up to 35 percent of tiie share capital as 
long.as it is not tiie.riiajor shiareholder. It turns over its equity often by sale to local investors when 
the investment has'matured. Bptii fixed and variable rate loans are offered; rates are determined on a 
commercial basis. Terms normally run from seven to twelve years. 

Contact for Russia: Anthony Doran, Manager 
Europe Deparlment 
International Finance Corporation 
1850 I (Eye) Street, NW, Room.1-9151 
Washington, DC 20433 
Tel: 202/473-3929 
Fax: 202/676-9593 

Contact for Energy & Environment: Martyn Riddle, Manager 
Environmental Unil 
International Finance Corporation 
1850 Eye Street, NW 
Washington, DC 20433 
Tel: 202/473-0661 
Fax: 202/676-9495 

B.3. In Country Source 

No known available sources 
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G. PROJECT FINANCE - PUBLIC SECTOR: 

C l . .U.S. Government Sources 

NIS Industrial Partnering Program 
T&k i # 4 Foreign Operations Appropriations Act provided for a $35 million NIS Industrial 
Partnering Program. The $35 million effort is designed to promote partnerships Involving US 
industry^ universities, DDE National Laboratories and key institutes of tiie NIS. The main objective 
ofthis progi-anv is to assist NIS Institutes with converting from defense to commercial applications and 
to prevent and reduce proliferation of weapPns of mass destruction. As a general guideline, these 
fiiflids will be allocated according to the following percentages: 80% Russian Federation, 10% 
Ukraine, 5% Belarus, and 5% Kazakhstan. This effort is managed by tiie Departmeni of Energy 
(DOE). 

I 

This program consists of tiiree components; $20 million for stabilization, $12 million for cost-shared 
industrial partnering, and $3 million for academic support. 

The stabilization component provides $20 million of funding to NIS institutes and DOE national 
laboratoriesrtO commercialize appropriate technologies. This program builds on existing linkages and 
prior epnaboratipn ariiong NIS institutes and DOE natlonal.laboratories. Project proposals are 
reviewed by an Inter-Labofatory Board'and by DOE and tiie U.S. Department of Slate. The Inter-
Laboratory BOard will attempt to incorporate all project proposals into a comprehensive, unified 
program of scientific cooperation. 

The $12 million component for cost-shared industrial partnering is designed to promote the 
eonrupercialization pf technologies developed for tiie NIS weapon programs. An industrial 

; cOrisortiuih;, US Industry Coalition (USIC), will be formed to develop and commercialize projects on 
a wst-sh'ared basis witii the laboratories. The $12 million will be held in an escrow account for tiie 
purposes of develpping projects.. To supplement these funds, industry meriibers are expected to 
contrlbute;rtiatGhing ftmds equivalent to approximately $8 million in 1994. The goal of tills program 
is to establish the framework arid successful commercialization so that US companies can provide 
approximately $i30 million/year to initiate and renew partnerships wiih NIS weapon's institutes 
without US government assistance. 

The remaining $3 million will provide funding for a consortium of academic institutions led by tiie 
University bf New Mexico to develop a telecommunications network, provide management and 
business training support to the NIS institutes and USIC. 

Contact: Michael Deegan, President 
United Stales Industry Coalition 
901 University Blvd., SE 
Albuquerque, NM 87106-4339 

• Tel: 505/272-7344 
- . Fax: 505/272-7355 
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Export̂ Import Bank's Proiect Finance Program 
JEXlM Bank recentiy. launched a new program to finance projects that are dependent solely on the 
project cash flow ofthe particular project fpr repayment. Projects under this program can not rely on 

. sovereign guarantees to assure repayment as is normally required under typical EXIM Bank export 
credit packages. Ujider tills program, EXIM offers (1) allowance of up to 15% foreign content in the 

•.US package; (2) firiancing of interest accrued during construction related to the EXIM Bank financing 
facilities; (3) firiancing of host country local costs of up to 15% of the US contract value; (4) 
rifiaximuin repayment term allowed under the OECD guldeliries; (5) no riilnimum/maxlmum limitations 
on project size; (6) flexible coverage and equity arrangements; (7) exposure fee commensurate witii 
risk; and (8) rapid application processing. 

Contact: DIanne Rudo, Vice President 
Project Finance Division 
Export-Import Bank of tiie United Slates 
is 11. Vermont Avenue, NW 
Washington, DC 20571 
Tel: 202/565-3690 
Fax: 202/565-3695 

C.2; Multilateral Sources 

International Bank for Reconstruction and Deveiopmeni (WORLD BANK) 
Tlie World Biank, a multilateral lehdlnjg agency. Is tiie largest source of financial and technical 
assiistanceto the public sector iri developing countries.: The Bank also makes policy-oriented 
structural and sectoral adjustment loans to support market-oriented Institutional reforms. The Bank 

• lends to member governments for public sector, development projects, nol to tiie private sector. The 
Bank affiliate that lends to the private sector is tiie IFC. Loans are made only to governments or to 
agencies-that can obtain a government guarantee for repayment. Bank funds are used by member 
governments to importfood and equipment, fund project construction, and obtain consultant services. 
Interest rat^ on Bank loans are set a half a percentage point above the Bank's average cost of 
borrowing and repayment terms are normally twelve to fifteen years, including a three to five year 
grace period. 

-The Bank is particularly active in tiie energy sector, mostly in oil and gas-related projects. However, 
there is increased interest in supporting energy efficiency and conservation projects, especially in the 
CEE and NIS regions. 

Contact for Russia: Yukon Huang, Director 
Europe & Central Asia Department 
World Bank, Room H3-051 
Washington, DC 20433 
Tel: 202/473-5357 ' 
Fax: 202/477-3274 
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Contact for Energy: Jonathan Brown, Division Chief 
Infrastructure, Energy & Environment Division 
World Bank, Room H3-139 
Washington, DC 20433 
Tel: 202/473-2469 
Fax: 202/477-3285 , • 

i 

• Russian Energy Savings Fund (RESF) 
Vvidet a loia package for gas dislribulion from tiie World Bank tiirough tiie Russian Ministry of 
Fmjance, a Russian Energy Savings Fund Is in the process of being established to support energy 
efficiency investments-in several pre-approved cities in the Russian Federation. 

Contact: Valery Vasiliev, Vice President of RESF 
> . Deputy Head,.Energy Efficiency & Renewable Energy 

Ministry of Fuels and Energy 
Tel: 7-095/206-6912 
Fax: 7-095/975-2045 

Nuclear Safety Account 
An outgrowth of the G-7 Munich Summit of 6-8 July, 1992, the Nuclear Safely Account was set up 
by the EBRD to receive eontributions totalling ECU 115 million (approximately $150 million) by 
donor countries for grants to support nuclear safety projects In countries iri the CEE and NIS regions. 
The main objective of the Account is lo finance, through grants, projects designed to implement 
immediate operational safety and technical safely Improvement measures for nuclear reactors in the 
CEE and NtS regions. Priority will be given to tiiose reactors tiiat present a high level of risk which 
can be significantly reduced.by short-term and cost-effective safety improvements, and to those 
reactors that are necessary to ensure the continuity pf national electricity supply in tiie region. The 
majority ofthe projects, tiierefore, will address security problems In existing REMK and VVER-230 
reactors. Sini:e donors are supporting efforts to undertake feasibility studies and technical assistance 
to address these problems, tiie Account will focus on providing tiie necessary funds lo purchase 
equipment. 

Contact: Francois Demarcq, Director 
Nuclear Safety Account 
EBRD 
One Exchange Square 
London EC2A 2EH 
England 
Tel: 44-71/338-6792 
Fax: 44-71/338-6109 

Global Environment Facllltv (GEF) 
Estiablished in 1990, GEF provides grants for investment projects and technical assistance to assist 
developing countries to address four main global (transboundary) environmenlal problems: global 
warming, pollution of international waters, destruction of biological diversity, and depletion of tiie 
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ozone layer. GEF Is co-managed by the World Bank, U.N. Development Programme, and the U.N. 
Environmental Programme. To qualify for funding under the GEF, projects must be innovative, 
demonstrate the effectiveness Of a particular technology or approach, and fall into one of the four 
priority areas, GEF funding is possible if the project offers substantial global benefits, bul il unlikely 
to Be viable without some concessional funding or if a project is economically viable but requires 
supplemental finance to bring about global benefits. 

GEF projects can either be free-standing, components of World Bank projects, or pass through the 
IFC to suppprt private sector ventures that have botii important demonstration benefits and host 
goyerriment endorsement. Free-standing GEF projects are limited to $10 million, and GEF 

. components of World Bank projects must not exceed $30 million. GlEF funds can leverage regular 
; Bank projects by paying tiie additional cost of incorporating enyironmenially benign technologies in 

' Bank-sUpported projects. GEF funds would cover the difference in cost between whal the host 
" counfry is .wllling.to pay and the cost of the benign technology. Use of GEF funds ihrough the IFC 

can bĵ  Used-lf th:e sponsOr/lender could not otherwise underwrite the risk under prevailing market 
conditions; fUndis cannot be used to avert normal commercial risks. 

Contact: Mr. Ken Newcombe, GEF Coordinator Ms. Jocelyn Albert 
World Bank, Room S2-141 GEF Regional Coordinator 
Environment Division European Community & Middle East 
Washington, DC 20433 World Bank 
Tel: 202/473-6010 ' Washington, DC 20433 
Fax: 202/522-3256 Tel: 202/473-3458 

Fax: 202/522-3256 

G.3i In Country Sources 

No known available sources 

I^ CO^FINANCING: 

D J . U.S. Government Sources 

Not applicable. 

D.2. Multilateral Sources 

International Bank.for Reconstruction and Development (World Bank) 
Altiiough the Bank mainly lends to governments and government agencies, it can also provide 
guarantees to commercial lenders for public and private sector projects. The Bank's guarantee 
program currently covers loans totalling $1 billion. As a way to attract private sector capital and 
encourage direct foreign Investments in developing countries, the Bank's Executive Director's 
approved a proposal making guarantees a mainstream instrument of Bank operations in September 
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1994. There are two types of guarantees offered: (1) partial risk guarantee that covers non
performance of sovereign contractual obligations or other contractual non-performance problems in a 
project and (2) partial credit guarantee which extends maturities beyond whal private lenders could 
otherwise provide. 

By covering risks that the market would not bear, the Bank's guarantee program helps reduce the cost 
of financing projects by guaranteeing against contractual non-performance, offers flexibility lo 
s.tructure project firiancing by extending maturities, and attracts private sources of capital by sharing 
risks of undertaking infrastructure projects in developing countries. 

Contact: Nina Shapiro, Manager 
Project Finance Group 
Co-Financing arid Financial Advisory Departmeni 
World Bank 
Tel: 202/473-1650 
Fax: 202/477-0218 

European Bank for Reconstruction and Deveiopmeni (EBRD) 
Th.fe' EBRD Utilizes bbtii' private arid official cofinancing lechniques to supplement Its own capital In 
suppprt of private and public sector projects. 

In addition to providing direct loans to facil kale the financing of public sector projects, the EBRD 
jplntry; finances'or co-finances ona parallel basis with otiier multilateral..banks or.organizaiipns, 
bilateral flhancial institutions or development assislance agencies, and Export Credit Agencies 
(E(iks). The .EBRD has developed a co-financing technique witii EGAs called "Export Credit Loan 
AfrangerhentfTechhique (ECLAT)". ECLAT permits the EBRD to lap into additional sources of 
fiinds for procurement of equipment and provides a vehicle to insure transaciions between the 
coriurierclal bank arid the borrower. ECLAT allows for open procurement opportunities and 
estaibllshes a direct lending relationship between commercial banks and its borrowers that would not 
be ppssible under conyentlonal financing arrangements. 

To mobilize additional sources of funds for private sector projects, tiie EBRD participates in loan 
syndications with other commercial banks; in this way, commercial banks can benefit from the 
EBRD's preferred creditor status, its knowledge of specific countries, and financial expertise. 

Contact: Noreen Doyle, Director 
Credit and Syndications/External Financing 
EBRD 

. One Exchange Square 
London EC2A 2EH 
England 
Tel: 44-71/338-6196 
Fax: 44-71/338-6108 
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Intemational Finance Corporation (IFC) 
The IFC! syndicates participations in loans and provides parallel and joint financing as a way to enable 
coriimercial banks to take on the risks of lending to developing countries and Its clients access 
additional firiancing sources from international capital markets, and to raise long-term finance on 
reasonable terriis on behalf of its clients. 

Contact: Richard Parry 
Syndications Department 
IFC 
Tel: 202/473-0398 
Fax: 202/334-8713 

D.3. In Country Sources 

NotjE^plicable. 

m. TRADE FINANCE: 

E*l. U.S. Government Sources 

ExTOTiy-IniDOrt'Barik of tij-e United States (EXIMY 
E)aM|js an iridependientv. U.S government agency tiiat provides support for U.S. exports tiirough 
short-.and medium-term export credit Insurance, medium- and long-term loan guarantees, medium-
andtlortg-term dli-ect and intermediary loans, working capital guarantees, and project financing. On 
Api!ilUyl'992v the Steverison and Byrd amendments were r̂ botii the $300 million 
cap pivtptalkEXIM autiiorizations to support U.S. exports to the NIS and restrictions on fossil fuel 
trartsaetipnsv EXIM does finance energy efficiency and renewable energy projects tiiat Incorporate 
geothermal, solar, wind-, hydroelectric, cogeneration and biomass technologies. 

EXiMrWill only help finarice exports of U.S. goods and services conlaining at least 50 percent U.S. 
cbritfehtv The entire value of the shipment is covered under short-term export, credit programs, while 
lOOpgrcerit of the U.S. content of the shipment is covered under medium- and long-term programs 
provided tiiat EXIM's support does not exceed 85 percent of the export price. EXIM's short-term 
programs cover up to 360 days, medium-term programs cover up to five years, and long-term 
programs cover twelve years. EXIM Is only open for short- and medium-term lending In Russia. 

In Russia, EXIM offers four main programs: 

Sovereign Risk: 
Currentiy, EXIM offers short-term export credit insurance and medium-term loans for tiie Russian 
Federation. For transactions involving state-owned or quasi-public entities, EXIM has arrangements 
witii die Bank for Foreign Trade of tiie Russian Federation (Rosvneshtorgbank/VTB) and tiie Bank for 
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Foreign Economic Affairs (Vnesheconombank/VEB). VTB and VEB act as sovereign guarantors on 
behalf pf the Russian government and, as such, carry tiie full faitii and credit of tiie Russian 
Federation. EXIM requires clearance from the Ministry of Finance (MOF) and eitiier VEB or VTB 
for projects that may Involve sovereign risk before processing applications for financing. 

Contact: Ministry of Finance 
Mikhail Kasyanov' 
Tel: 7-095/298-9161 
Fax: 7^)95/925-0889 

VEB 
Alexander Zhitnik or Ludmila Rybakova 
Tel: 7-095/204-6384 
Fax: 7-095/975-2069 

VTB 
Ms. Tatjana Pavlova Tel: 7-095/928-4638 

" Mr. Vladimir LItvlnenko Tel: 7-095/204-6840 
Mr. Andrei Shipllov Tel: 7-095/204-6552 

New York Office of VEB and VTB 
Mr. Oleg Enoukov 
Tel: 212/421-8660 
Fax: 212/421-8677 

Credit Guarantee Facility: 
EXIM will pnly consider Russian commercial bank risk on an exceptional basis. For private sector 
transactions, EXIM.has.a $15 million credit guarantee facility for medium-term financing wilh 
Tokobank, a Russian private commercial bank, extended through the Bank of New York. 

Contact: Mr. Oleg Baguirov 
Tokobank 

• Tel: 7-095/204-7003 ' 
Fax: 7-503/956-3138 

Ms. Natasha Gurfinkel 
Bank of New York' 
Tel: 212/635-8130 
Fax: 212/635-8936 

Limited Recourse Project Finance: 
Under the Project Incentive Agreement, EXIM ofters project financing whereby EXIM finances 
Russian purchases of U.S. goods and services for new projects, namely energy projects. No 
sovereign or private commercial guarantees are required. Projects will be evaluated on tiie basis of 
their commercial viability and ability to generale hard currency revenues to cover repayment. 
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Repayment terms and security arrangements will be determined on a case-by-case basis. Public sector 
projects may require a waiver of the Worjd Bank's negative pledge clause. 

Export Contract Security: 
EXIM signed an Oil and Gas Framework Agreement In July 1993 under which $2 billion of fmancing 
for purchases, of equipment and sei '̂ices to rehabilitate existing Russian oil and gas production 
facilities. EXIM will be secured from hard currency sales-of oil or related products. Repayment 
terins willbeflve years Or longer and the miriimurii amount of financing will be $25 million. Energy 
efficiency and conservation projects will be considered as long as they can generate hard currency 
revenues and meet EXIM requirements, such as U.S. content requirements. The terms of tiie loans 
will be determined on a case-by-case basis. All olher terms and conditions will be set in accordance 
with EXIM's procedures. 

EXIM signed a Memorandum of Understanding wilh GAZPROM in November 1994 tiiat allows 
EXIM to support $750 million |n U.S. equipment and services to GAZPROM for rehabilitation of 
Russia's natural gas sector. EXIM will be secured through tiie hard currency export sales by 
GAZPROM. 

Contact: Dmitry Ermolov 
GAZPROM 
Tel: 7-095/163-1184 
Fax: 7-095/164^645 

Contact for Russia: Tom Moran, Vice President Danielle Montgomery 
Europe & Ganada Division Loan Officer, Russia & NIS 
EXIM EXIM 
811 Vermont Avenue, NW 811 Vermont Avenue, NW 
Washington, DC 20571 Washington, DC 20571 
Tel: 202/565-3801 Tel: 202/565-3813 
Fax: 202/565-3816 Fax: 202/565-3816 

For General Inquiries, Contact: Michelle Roling 
International Business Development 
Tel: 202/565-3900 
Fax: 202/565-3931 

Russian.Commodity import Program (CIP) 
CIP is a $90 million grant program to the Russian Government to help Russian entities finance 
Imports of U.S. equipment and technology that improve the efficiency of energy use and 
environmenlal quality. This program targets tiie natural gas transmission, distributipn and use; oil 
production; district heating systems; power generation, transmission, and use; environmenlal 
protection agencies; and coal mining sectors. The main purpose of tiie program is to offer equipment 
at attractive, no-cost, or cost-sharing terms to beneficiary Russian commercial enterprises and public-
sector or quasi-private agencies. Funds are to be allocated where there Is reasonable assurance that 
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the importer will be able to pay a share of the value of the commodities to be imported. Russian 
.entitles targeted for CIP assistance have already been selected. ' • .' 

Although Russian entities-have already been selected to receive CIP grants, opportunities exist to 
procure equlpriient to fulfill grants to these Russian enterprises. Procurement notices will be 
published in Commerce Business Dally or procurement notices may be oblained directly from 
USAID's Office of Procurement. USAID honors fax requests only. 

Contact: Office of Procurement 
USAID 
Fax: 703/875-1957 

U.S.. Small Business Adminiistration (SBA) 
SBA provides financial and business developriient assistance to assist smalf businesses iri developing 
export markets. .SBA pffers tiie following programs: Regular Business Loan Program, Export 
Revolving I,ine of Credit Program, and the International Trade Loan Program. All these programs 
require the participation Of an eligible commercial bank since they provide guarantees for loans. 

Contact: U.S. Small Business Administration 
Tel: 800/U-ASK-SBA 
Fax: 202/205-7064 

U.S. Commercial Banks 

Listed below are a sampling of U.S. commercial banks that are active in Russia some of which 
have offices in Moscow: , 

Bank of America o 
David Rees, Vice President & Representative 
World Trade Center, Office 1605 
Krasnopresnenskaya NAB 12 
Moscow Russia 
Tel: 7-095/253-7054 
SatelliteTel: 7-502/253-1910 
Fax: 7-095/253-9565 
Satellite Fax: 7-502-253-1910 

-or-
Shahzad Shahbaz, Regional Manager 
1 Alle Street 
London El 8DE 
England 
Tel: 44-71/634-4876 Fax: 44-71/634-4690 
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Chase Manhattan Bank 
Sergei Boboshko 
World Trade Center 
Krasnopresnenskaya NAB 12 
Moscow 123610 
Russia 
te i : 7-095/253-2865 
SatelliteTel: 7-502/253-9565 
Fax: 7-095/230-217 

-or-
Cbristopher Piparo 
4 Chase MetroTech, 20tii Floor 
Brooklyn, NY 11245 
Tel: 718/242-1391 Fax: 718/242-4267 

Chemical Banking Corporation 
Kerry Annett, Vice President 
270 Park Avenue, 17tii Floor 
New York, NY 10017 
Tel: 212/270-3388 
Fax: 212/270^379 

Citibank 
Stehen Reece 
Gacheka Street, Bid. 8 
Moscow 
Tel: 7-095/956-2345 
Satellite Fax: 7-503/956-2345 
Satellite Fax: 7-503/251-4991 

Credit Sulsse-First Boston 
John Zuckerman 
Belinsky Street, 5 
Moscow 103009 
Russia 
SatelliteTel: 7-502/225-8768 
Satellite Fax: 7-502/225-8799 

West Merchant Bank Limited 
Michael Dunne, Managing Director for Project «& Export Finance 
33-36 Gracechurch Strieet 
London EC3V OAX 
England 
Tel: 44-71/220-8713 
Fax: 44-71/626-4270 

1-29 



RUSSIAN FEDERATION 

E.2. Multilateral Sources 

No known available sources. 

E.3. In Country Sources 

RQ.svne.shtorgbank (VTB) - Russian Bank for Foreign Trade 
For its'corporate clients, this Bank offers both hard currency and ruble accounts, correspondent 
banking services domestically and internationally, and other trade support services. 

Contact: Yuri Poletaev, Chairman 
RosVneshtorgbank 
Kuznetsky most 16 
Moscow 103031 
Russia 
Tel: 7-095/204-6442 
Fax: 7-502/956-3727 

Vnesheconombank (VEB) - Bank for Foreign Economic Affairs 
9, Acaderiiika Sakharov Prospect 
Moscow 107078 
Russia 
Tel: 7-095/204-6519 
Fax: 7-095/975-2104 

-or-
New York Representation ' 
Tel: 212/421-8660 
Fax: 212/421-8677 

International Moscow Bank 
5/6 Pushkinskaya Street 
Moscow 103009 
Russia 
Tel: 7-095/292-9632 
Fax: 7-095/975-2214 

Moscow Import-Export Bank 
5/3 Ananiewsky Per. 
Moscow 103045 
Russia 
Tel: 7-095/208-4445. 
Fax: 7-095/207-7518 
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Inkombank 
14 Nametkina Street, block 1 
Moscow 117420 
Russia 
Tel: 7-095/332-0699 
Fax: 7-095/331-8833 

Mosbusinessbank (Moscow Bank for Business Promotion) 
15, Kuznetsky Most 
Moscow 103780 
Russia ' 
Tel: 7-095/924-3038 
Fax: 7-095/924-0490 

Moscow Industrial Bank 
5 Ord2dionikidze Street 
Moscow 117419 
Russia 
Tel: 7-095/952-7408 
Fax: 7-095/952-7794 

Tokobank 
7, Masha Poryvaeva Street 
Moscow 107078 
Russia 
Tel: 7-095/204-7000 
Fax: 7-095/975-2578 

F. TECKQVICAL ASSISTANCE & TRAINING: 

F.l. U.S. Govemment Sources 

Nunn-Lugar Funds 
The Nunn-Lugar Act of 1991 provided for defense conversion assislance lo the NIS. The four 
republics that are recipients of defense conversion assistance are tiie Russian Federation, Belarus, 
Ukraine, and Kazakhstan. 

Nunn-Lugar is a $1.2 billion program autiiorized by Congress for the funding of US assistance to 
republics of tiie former Soviet Union to (1) destroy nuclear, chemical, and otiier weapons; (2) safely 
transport, store, disable, and safeguard weapons In conjunction witii their destruction; and (3) 
establish safeguards against tiieir proliferation. The program autiiorized fiihds in $400 million 
incremerits for FY 1992, 1993 aiid 1994 to tiie Department of Defense under tiie Defense 
Appropriations Act. It is anticipated tiiat an additional $400 million will be made available for FY 
1995. There are no definitive plans beyond 1995. The Nunn-Lugar Acl has been recently renamed 
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the "Cooperative Threat Reduction (CTR) Program". The Defense Nuclear Agency has been 
delegated the authority for program and financial management, procurement, and performance 
oversight. Support for Russia has been targeted for industry conversion and housing demobilization 
programs currentiy underway. 

U.S. companies interes.ted in bidding on contracts under the Nunn-Lugar program should track 
opportunities announced in the Commerce Business Daily or contact the Defense Nuclear Agency 
Hotiine at 703/325-1175. 

Eurasia Foundation 
Established with the support of USAID, the Eurasia Foundation is a private, non-profit organization 

-that supports technical assistance, training, and educational arid policy programs in tiie NIS. The 
Foundation's objectives' are to support private sector development, public sector reform, and media 
and communications'. Although iheFouridation Is looking to support approximately $16 million in 
grants per year, the average size grant will remain In the rarige.of $50,000 to $75,000 but may 
consider grants up to $150,000. Grant proposals must demonstrate support of private sector 
develppment arid/or democratic institutlpn building; indigenous institution building and strengthening; 
and transfer, adaptation, or deveiopmeni of local skills. Letters of inquiry regarding project proposals 
shPuld be addressed to the coniaci below. 

Contact: Program Office 
Eurasia Foundation 
1527 New Hampshire Avenue, NW 
Washington, DC 20036 

U.S. Agency for Internaiionai Development (USAID) 

• &jergy Efficiency and Market Reform 
USAID established a NIS Task Force In January. 1992 to support technical and humanitarian 
assistance programs In NIS region. Approxiriiately $235 million for FY'92 and $410 million for 
FY*93 was authorized under tiie Freedom Support Act. In FY'94, USAID budgeted $215 million 
for energy sector prpjects in tiie NIS. Approximately $75 was budgeted for FY'95. The project 
has four components: efficiency and performance improvement; produclion and delivery systems; 
pricing, policy, and Irtsiiiutional reform; and nuclear power plant safely and regulation. 

USAID has supported numerous activities in Russia to date: energy efficiency improvements in 
district healing systems, establishment of an energy efficiency center, work with DOE on 
analyzing alternatives to nuclear based power and ways to shut down plutonium production 
facilities, technical assistance to support a World Bank gas distribution loan, establishment witii 
DOE of an Oil and Gas Center In Western Siberia to facilitate transfer of technology, assislance 

- on the management and safety of coal mines in tiie Kuzbass and Vorkuta regions, identification of 
investments in thermal and hydro power plants, establishment of an energy industry partnership 
program between NIS and U.S. companies to iransfer iriformation on free market energy sector 
operations and management practices, deveiopmeni of petroleum commodity exchange in Moscow, 
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and the improvement of safety and operations of the Balakovo power plant in Riissia. 

New initiatives underway are activities to perform energy audits at district heating facilities at 
other locations, undertake a study of alternative energy sources in Russia, deveiopmeni and 
aipplication of redticed sulphur and nitrogen emissions in coal combustion, screening and analysis 
pf investment needs pf GAZPROM'S capacity, upgrade nuclear and fire safely systems, implement 

;:' training program for plant persorinel, install safety/accident alert syslem in 
plant in Moscow, privatize the state-owned electric energy company, reform price and tariff 
structure, and introduce an appropriate regulatory energy framework. 

All USAID programs are administered in conjunction wilh the USAID representative in country. 

Contact: Robert Ichord, Director 
Office of Energy and Infrastructure 
Bureau for Europe & NIS 
USAID 
Washington, DC 20453 

- Tel: 202/647-8274 
Fax: 202/647-6962 

-or- , 
Gene George 
USAID Representative 

- Office of Energy 
Tel: 7-095/956-4281 
Fax:, 7-095/956-3406 

• International Executive Service Corps 
. $1 million in funds were provided to USAID under tiie Foreign Approprlaiioris Acl of 1994 to 

support the Intemational Executive iService Corps (lESC). USAID provided a $1 million grant to 
IE$C in FY 1992 to support general industry conversion activities. Technical advisors were 
placed in 4 cities: Nizhniy Novgorod arid Yekaterinburg, Russia; Kharkhlv, Ukraine; and 
Alftfity, Kazakhstan. This program will run until the end of FY 1994. DOD will continue to 
support this effort in FY 1995providing the lESC with $1 million per year. 

Contact:. Richard Shriver, Vice President 
lESC 

. Stamford Harbor Park 
333 Ludlow Street 
Stamford, CT 06902 
Tel: 203/967-6342 
Fax: 203/359-3233 

Enei'gy Partnership Program 
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Through the support of USAID, tiie U.S. Energy Association launched tiie Utility Partnership 
Program In July 1992. The Partnership Program links U.S; utilities witii tiiose In the NIS region 
to form industry partnerships belween U.S. electric power and natural gas utilities and associations 

•' with their cpurilerparts in the NIS. The objective of the program is to enable energy executives to 
work together In reshaping the NIS energy Industry by Introducing new concepts and industry 
structure and .managemerit under a free enterprise sysiem. The areas of focus are industry 

". restrtjcturing,.jgeneral utility management, energy efficiency, and the environment. In Russia, 
there are currently seven energy partnerships that have been established. 

Contact: William Polen, Program Manager 
. U.S. Energy Association 

. 1620 Eye Street, NW, Suite 1000 
Washington, DC 20006 
Tel: 202/331-0415 
Fax: 202/659-0578 

U.S. Department of Agriculture (USDA) 
USPA ptpyides export credit guarantees, export subsidies, and food aid tiiroughout the NIS region to 
facilitate commodity exports. USDA also has a number of on-going technical assistance programs to 
provide support for agricultural reform and environmentally-sound agricultural practices. 

Contact: DeAndra Beck 
Director, C £ E & Nis Programs 
U.S. Department of Agriculture 
Soutii Building Room 3214 
Washington, DC 20250-4300 
Tel: 202/720-8875 
Fax: 202/690-0892 

Special American Business Internship Training Program (SABIT) 
Through the support of USAib; SABIT provides support for the exchange of senior NIS scientists 
and managers to come to the U.S. for a three to six montii training Internship with U.S. companies. 
The SABIT program provides NIS managers and scientists with hands-on experience in working in 
tiie U.S. to familiarize them with U.S products, services, arid management techniques in their field of 
expertise. Training NIS scientists in U.S. companies allow.them to apply their skills lo peaceful 
research'and de'velopment and expose them to the role of scientific research in a market economy. 
SABIT focuses on the agribusiness, defense conversion, energy, environment, medical, 
telecommunications, financial services, transportation, and medical/pharmaceutical/heallh care 
management areas. SABIT grariis to U .S. firms help to defray tiie cost of tiie internships. This 
program is managed by the U;S. Department of Commerce. 

Contact: Llesel Duhon-Wlnski 
SABIT 
U.S. Department of Commerce 
Washington, DC 20230 
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Tel: 202/482-0073 
Fax: 202/482-2443 

-Cpnsortia of American Businesses in the Newly Independent States (GABNIS) 
' CABNIS has,provided grants:tO trade organizations to establish a non-profit consortia to. assist small-
arid mediiim-sized companies in key sectors develop a commercial presence In the NIS region. The 
corisortia provides member companies witii export information, trade leads, marketing and 
promotional servlceis. TTils effort is managed by the U.S. Department of Commerce. 

Contact: Eric Cimon 
UiS. Department of Commerce 

. Intemational Trade Administration 
Washington, DC 20230 
Tel: 202/482-5004 
Fax: 202/482-1790 

F.2. Multilateral Sources 

World Bank 

Eno-gy Effidency Cross-Support Team 
In addition to the Russia and energy divisions of tiie World Bank, the Industrial and Energy 
Department of tiie Ceritral Vice.-Presidency for Finance and Private Sector Development of the World 
Bank, provides cross-suppprt for sectoral and geographic departments of tiie Bank. Gross-support is 
provided for project lending, institutlorial development, and technical assistance related to energy 
efficiency and conservation arid rural, household, and renewable energy initiatives. This cross-
support team can provide implementation support for energy efficiency components of on going Bank 
project lending and technical assistance as well as assess and monitor staie-of-tiie-art technology and 
energy management practices for key end-user sectors. 

Contact: Karl Jechoutek, Division Chief 
Industry and Energy Departmeni 
Vice Presidency for Finance and Priyate Sector Development 
World Bank 
Washington, DC 20433 
Tel: 202/458-6391 Fax: 202/477-0542 

F.3. In Country Sources 

Moscow Center for Energy Efficiencv (CENEfi 
CENEf is anon-profit, non-governmental organization established in partnership witii Battelle, Pacific 
Nortiiwest Laboratory and tiie Energy Research Institute of tiie.Russian Academy of Sciences in 
September 1991. The main objectives of CENEf are to demonstrate projects using state-of-tiie-art 
energy efficiency technologies and provide support to Russian and Western Investors seeking to create 
joint ventures in production and distribution of energy-saving technologies; assist in drafting energy 
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efficiency policy arid legislation and policy; develop proposals to implement energy efficiency 
.rneasures and economic incentives .to promote energy savings; and to develop information databases 
arid information networks as well as to promote awareness of the ecological and economic benefits of 
energy conservation. For U.S. companies seeking to do business in Russia, CENEf can provide 
market information qn the market for energy .efficiency, business opportunities, assistance In financial 
matters, logistical and translation support, and information on relevant legislation. 

Contact: Igor Bashmakov 
CENEf 
VerkhniyaSt. 1, Ste. l6 
127550 Moscow 
Russia 
Tel & Fax: 7-095/482-2507 
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(CONFIDENTIAL 
EXPORT MARKET SURVEY QUESTIONS 

FOR GEOTHERMAL INDUSTRY REPRESENTATIVES 

Please note that infonnation wHl be treated as conSdentiaL All data will be 
compiled and published to show collective results only. 

Background Infonnation 

1. How would you rate your company's interest in identifying and developing 
export markets for geothermal technologies? 

1 no interest 
2 slightiy interested 
3 neither interested or uninterested 
4 considerable interest 
5 very interested 

2. How would rate your company's success in identifying and developing export 
markets for geothermal technologies? 

1 not successful 
2 below average success 
3 average success 
4 better than average success 
5 very successful 

3. Please circle the range in which your company's 1990 total revenues and export 
revenues fall. 

Total Ei^yort 
$0 - $5 million $0 - $1 million 
$5 - $10 million $1 - $3 million 
$10 - $15 million $3 - $5 million 
$15 - $20 million $5 - $7 million 

$20-1- million $7-f million 

4. Circle the type(s) of geothermal equipment or services your company provides. 

Exploratory Drilling Development 

Oilfield Service and Supply Engineering/Consulting 

Project Design/Construction Management Operating Company 

Turbo Generator Manufacturer 



Please circle each of the countries in which your company is conducting or 
plans to conduct geothermal export business during the next year. 

Dominica 

Indonesia 

Guatemala 

Costa Rica 

Mexico 

Philippines 

Chile 

Kenya 

El Salvador , 

Honduras 

Taiwan 

Argentina 

Peru 

Nicaragua 

Bolivia 

Panama 

Azores/Portugal 

Turkey 

Puerto Rico 

Greece 

Please Sll in your responses to questions 6 through 14 on the attached scoring sheet 

Technology 

6. Of those coimtries listed, please rank each in terms of its market potential for 
geothermal technologies based on resource potential. (1 = potential market is 
very bad; 2 = potential market is poor; 3 = average potential market; 4 = 
potential market is good; 5 = potential market is very good) 

Are technology advances, performance improvements, or other breakthroughs 
necessary for significant market penetration in the list of countiies under 
consideration? (place a yes or no [Y or N] for each country) 

For each coimtry, indicate if your company is likely to seek export markets over 
the next two years. (1 = have no intention of seeking export markets; 2 = 
unlikely to seek export markets; 3 = will seek export markets if warranted; 4 = 
likely to seek export markets; 5 - will certainly seek export markets) 

For each country, indicate if your company is likely to seek export markets over 
the next two to five years, (1 = have no intention of seeking export markets; 2 
= unlikely to seek export markets; 3 = will seek export markets if warranted; 4 
= likely to seek export markets; 5 = will certainly seek export markets) 



Competition 

10. How would you rate the following market characteristics in each countiry? 

1 = has no impact on commercial success 
2 = may impact commercial success but does not warrant significant 
consideration 
3 = is analyzed prior to market entry but alone does not warrant market entry 
decisions 
4 = impacts commercial success and warrants consideration 
5 = has a major impact on commercial success and should be carefully 
considered prior to market entiy 

a. Overall market competition 
b. Market competition firom host country firms 
c. Market competition from other exporters 
d. Market demand for the technology 
e. Market sustainability 

11. Rate each country in terms of the degree to which host country and foreign 
competition impacts export sales by U.S. geothermal companies. 

1 = little or no market competition 
2 = slight market competition 
3 = typical level of market competition 
4 = significant market competition 
5 = market competition is strong enough to significantiy impact market share 

U.S. Host Cotintry RelatioiiB 

12. Characterize each country in terms of your perception of host govemment 
receptiveness during the project initiation phase versus receptiveness in the 
project development phase. 

1 = not receptive in either phase 
2 = somewhat receptive in project initiation but not receptive in project 
development 
3 = receptive in project initiation but not in project development 
4 = receptive in project initiation and somewhat receptive in project 
development 
5 = receptive in botin phases 



13. For each country, rank each of the following types of exporter-host country 
characteristics or relationships in terms of facilitating successful teciuiology use 
in that country. 

1 = detrimental to success 
2 = could potentially lessen opportunity for success 
3 = has no bearing 
4 = helps in achieving success 
5 = very important for success 

a. Presence of an Export Agent 
b. Joint Venture with a host country company 
c. Joint Venture with third country partner 
d. Direct Foreign Investment (wholly-owned subsidiary) 
e. Arrangements with host country government participation 
f. Arrangements without host countiTr govemment participation 
g. Host country experience with the technology 
h. Technology supported by an existing infirastmcture 

Risk 

14. Based on your experiences or expectations for each country, rate each type of 
risk on the following scale: 

1 = has proved to be a major risk factor which has significantiy detrimented 
export opportuiuties 
2 = is a serious risk factor which has at times impacted export opportunities 
and requires ongoing monitoring 
3 = is a risk factor which could potentially impact export opportunities and 
should be mortitored 
4 = could potentially impact export opportimities yet does not warrant a 
significant level of effort to address it 
5 = does not affect export market opportunities 

a. Political instability/hostility 
b. Civil unrest/terrorism 
c. Natural conditions (i.e., natural disasters or inhospitable topography) 
d. Unqualified or inexperienced local labor force 
e. Foreign currency exchange risk (i.e., managing exchange gains/losses 

and interest rate differentials) 
f. Financing foreign investments 
g. Expropriation of assets 
h. Collecting on accounts receivable 
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15. Rank each country in terms of barriers to trade. 

1 = none or insignificant barriers to trade 
2 = minor barriers to trade but which rarely impact export business 
3 = some trade barriers which represent normal constraints of doing export 
business 
4 = trade barriers which could significantiy impact export potential 
5 = trade barriers prohibit, export potential 

16. In regards to the model weighting, do you believe that the variable weightings 
accurately reflect the risk/opportunity value? If not, what would you change? 

17, Rank (high, medium, low) the prime issue (s) that impede your efforts the most in 
getting started in your top market? 

Financing 
Buyer awareness of technology 
Lack of host govemment supported laws 
Lack of U.S. support 
Otiier 

18, Provide an estimate of export assistance funding you would need to enhance 
your success for each intemational project: 

$ Pre-feasibility 
$ Recormaissance trip to country 
$ Market study 
$ Engineering design 
$ Financing analysis 
$ Deal development 

19, What can the Energy Commission do to help your market penetration efforts? 

Please send this survey questionnaire and any comments on tiie model as presented to: 

Califomia Energy Commission 
1516 Ninth Stzeet. MS-48 Attn: Linda Joy DeBoard 

Sacramento, Califomia 95814 

If you hsve any questions, Ssel t e e to call Expmt Program Manager 7&n Olson at 
(916)324-3449 or International Trade Specialist Linda foy DeBoard at (916)324-3483. 



DRAFT 

INDONESIA 

MEXICO 

TURKEY 
GUATEMALA 

AZORES/PORT. 

GREECE 

TAIWAN 

RISK 4.0 5.0 
LOW 

Note: (1) Countries are ranked on opportunity and risk scales. High opportunity is equated with a score 
of 5 and tow opportunity with a score of 1. High risk b equated with the number I and k>w risk with 
tbe ralue of 5, 

(2) These data do not inchide scores for EXIM data on tbe risk scale. The scores are in tbe process 
of being deretoped. 



Preliminary Country Rankings 

Opportunity Scores 

Philippines 
Indonesia 
Mexico 
Costa Rica 
El Salvador 
Kenya 
Turkey 
Guatemala 
Chile 
Nicaragua* 
Bolivia 
Azores/Port. 
Panama 
Greece 
Honduras 
Argentina 
Peru 
Taiwan* 

3.6 
3.5 
3.3 
3.2 
3.1 
2.9 
2.8 
2.8 
2.7 
2.7 
2.5 
2.5 
2.4 
2.4 
2.3 
2.2 
2,0 
1.9 

Risk Scores 

Taiwan* 
Azores/Port, 
Indonesia 
Greece 
Mexico 
Costa Rica 
Philippines 
Panama 
Chile 
Turkey 
Guatemala 
Kenya 
El Salvador 
Argentina 
Nicaragua* 
Honduras 
Bolivia 
Peru 

3.8 
3.5 
3.4 
3.3 
3.2 
2.9 
2.9 
2.9 
2.7 
2.7 
2.6 
2.3 
2.1 
2.0 
2.0 
1.9 
1.7 
1.3 

* Data for Taiwan and Nicaragua are incomplete. 

Note: (1) Opportunity and Risk scores are ranked 1 to 5. 
Opportunity Score 5 = High Opportunity, Opportunity Score 1 = Low Opportunity. 
Risk Score 5 = Low Risk, Risk Score 1 = High Risk. 

(2) Does not include scores for EXIM data since scales need to be developed. 

(3) Dominica and Puerto Rico have been omitted because data are insufficient and 
because Puerto Rico is not a country. 



DATA FOR 

COUNTRY-TECHNOLOGY INDEX OPPORTUNITY ASSESSMENT 



Opportunity Analysis Variables 

Local Demand 
Opportunity 

24.0% 

Technology 
Opportunity 

22.0% 

Resource Opportunity 

17.0% 

Business 
Potential 

Opportunity 

37.0% 



Resource Opportunity 

Availability 

35.3% 

Quality 
64.7% 

Weighting: 17% of Total Opportunity. 

Availability .06 
Quality .11 



Table 1. Resource Opportunity 

COUNTRY 

DOMINICA 

INDONESIA 

GUATEMALA 

COSTA RICA 

MEXICO 

PHILIPPINES 

CHILE 

KENYA 

EL SALVADOR 

HONDURAS 

TAIWAN 

ARGENTINA 

PERU 

NICARAGUA 

BOLIVIA 

PANAMA 

A20RES/P0RTGL 

TURICEY 

PUERTO RICO 

GREECE 

RESOURCE 

AVAILABILITY (1) 

(GTOE) 

NR 

79625.0 

3513.0 

2300.0 

58782.0 

9766.0 

22319.0 

17934.0 

953.0 

3302.0 

1126.0 

72131.0 

42389.0 

4239.0 

33489.0 

2482.0 

2220.0 

25761.0 

HR 

2740.0 

RESOURCE 

QUALITY (2) 

(in percents) 

NR 

61,0 

35.0 

69,0 

23,0 

36,0 

28.0 

25,0 

69,0 

20,0 

33,0 

10,0 

37.0 

36.0 

26.0 

36.0 

2.0 

41.0 

NR 

21.0 

INSTALLED 

CAPACITY (3) 

(MUe) 

0.0 

363.0 

15.0 

55.0 

1025,0 

1042.0 

Favorable 

45.0 

170.0 

Study in prog. 

3.3 

0.6 

Limited potent I. 

70.0 

Favrble studies 

Some potential 

3.0 

26.0 

Q.O 

2.8 

PLANNED 

ADDITIONS (4) 

(MWe) 

10.0 

1272.0 

50.0 

80.0 

1290.0 

2266.0 

180.0 

120.0 

175.0 

0.0 

11,0 

50,0 

0.0 

180.0 

30.0 

marginal 

13.0 

130.0 

NR 

65,0 

NR - Not reported 

1. 

3. 

California E n u ^ Commisstoo, Energy Technology Export Program, "Renewable Energy Resources of the 
World: An OTerriew", 1987. (GTOE = Gigatons of oil equivalents), 

Califomia Energy Commission, Energy Technology Export Program, "Renewable Energy Resources of the 
World: An OTerriew", 1987, (Presented is the percent of the available resource convertible to electric power 
productkm,) 

Data for installed capacity and data/expectations for planned additions from the World Energy Conference, 
"1989 Survey of Energy Resources," (1989), United Kingdom; and the Geothermal Resources Council, Bulletin, 
July/August Vol. 19, No. 7 1990. 

Data for installed capacity and data/expectations for planned additk>ns from the World Energy Conference, 
"1989 Survey of Energy Resources," (1989), United Kingdom; and the Geothermal Resources Council, Bulletin, 
July/August Vol. 19, No. 7 1990. 



Demand Opportunity Variables 

Energy Dependency 
41.7% 

12.5% 
Average Energy 

Consumption 

Local P lanned Addit ions 
20.8% 

Average 
GDP/Capita 

12.5% 

12.5% 
Energy Use Index 

Weighting: 24% of Total Opportunity 

Average Energy Consumption 
Average GDP/Capital 
Planned A(d(ditions 
Energy Dependency 
Energy Use Index 

.03 

.03 

.05 

.10 

.03 



Table 2. Demand Opportunity 

COUNTRY 

DOMINICA 

INDONESIA 

GUATEMALA 

COSTA RICA 

MEXICO 

PHILIPPINES 

CHILE 

KENYA 

EL SALVADOR 

HONDURAS 

TAIWAN 

ARGENTINA 

PERU 

NICARAGUA 

BOLIVIA 

PANAMA 

AZORES/PORTGL 

TURKEY 

PUERTO RICO 

GREECE 

AVG. 

GOP 
1984 

CHANGE IN 

PER CAPITA 

- 1988 (5) 
(X GROWTH) 

4.6 

-5.0 

-6.0 

9.0 

-4.0 

-1.0 

1.0 

5.0 

7.0 

5.0 

NR 

3.0 

7.0 

NR 

1,0 

2.0 

17.0 

2.0 

NR 

6.0 

ENERGY 
DEPENDENCY (6) 

0.0 

2.8 

0.3 

0,3 

1,8 

0.2 

0.5 

0,2 

0.2 

0.1 

3.0 

1.9 

1.2 

0.1 

2.3 

0.2 

0.1 

0.5 

0.0 

0.4 

5. Percentage growth in GDP per capita from 1984-1988, from the World Bank, "World Development Report, 
1990". 

6, United Nations Statistical OfTice, Energy Statistics Yearbook, 1988. (Presented is the production to consumptkm 
ratio of energy use. A high number means that a countries energy production is outpacing its consumption. 
A very low number means that consumption exceeds that of production and energy deveiopment is needed.) 



Business Potential Opportunity 
Variables 

Number of Companies 
13.5% 

incentives 
13.5% 

Debt Service 
21.6% 

Private Power Laws 

27.1% 

ODO/Capita 
24^% 

Weighting: 37% of Total Opportunity. 

Private Power Laws 
ODA/Capita 
Debt Service 
Number of Companies 
Incentives 

.10 

.09 

.08 

.05 

.05 



Average Energy Consumption 
Average Change GDP/Capita 

Average Energy Consumption (%change) 

Average Change GDP/Capita 
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Table 3. BosiiMss Potential 

COUNTRY OOA/CAPITA (7) DEBT SERVICE (8) PRIVATE INCENTIVES (10) 

(L-T OEBT/GNP) POWER LAU (9) 

DOHIHICA 

INDONESIA 

GUATEMALA 

COSTA RICA 

MEXICO 

PHILIPPINES 

CHILE 

KENYA 

EL SALVADOR 

HONDURAS 

TAIUAN 

ARGENTINA 

PERU 

NICARAGUA 

BOLIVIA 

PANAMA 

AZORES/PORTGL 

TURKEY 

PUERTO RICO 

GREECE 

NR 

9.3 

27.0 

69.9 

2.1 

14,3 

3,4 

36,0 

83.4 

66.4 

NR 

4.8 

13.2 

58.8 

56.7 

9.3 

9.9 

5,7 

NR 

3.5 

NR 

11.5 

4.5 

7.7 

8.2 

7.6 

7.9 

5.7 

3,3 

7.2 

NR 

4.9 

1,3 

NR 

5,6 

0,2 

11,0 

9,1 

NR 

7,0 

NR 

4.5 

3.0 

2,0 

3.2 

4.0 

2.8 

• 2,9 

1,0 

1,0 

4.0 

2,0 

1.0 

1.0 

3.5 

1.0 

4.5 

3.0 

5.0 

2.5 

NR 

4.4 

1.5 

4.0 

3.5 

1.0 

4.5 

2.0 

1.0 

1.0 

5.0 

2.0 

1.0 

3.0 

1.5 

4.0 

4.0 

3.0 

NR 

3,0 

7. The World Bank, "World Development Report", 1990. Hie number indicates the ability of the country to 
attract development assistance, 

8. The World Bank, "World Devebpment Report", 1990. Total tongterm debt servke as a percentage of GNP, 

9. Empirically doived from information provided by the National Geothennal Association, National Geothermal 
Association Trade Mission to Central America: June 1989. Business Intemational, Investing. Licensing, and 
Tradm£ Conditions Abroad. (1 = no opportunity for private power and no supporting legislation to S = 
enabling lavrs. 

10. Business Intonational Corporation, "Central American Common Market," Fmancing Foreign Operations", 
(1989), Uses a 1 to 5 scale with 1 = to abundant discoitives to 5 = to no investment discentives. 



ODA Per Capita 

PhiUppineSo 

Guatemala 3̂ 2% 

Azores/Portugal 

Kenya 
8.3% 

Bolivia 

13.0% 

Nicaragua 

13.5% 

El Salvador 

19.1% 

Honduras 

15.2% 

Costa Rica 
16.0% 



Technology Opportunity Variables 

Installed 
Capacity 

54.5% 

45.5% 

CA Industry's 
Perception 

Weighting: 22% of Total Opportunity. 

Installed Capacity .10 
CA Industry's Perception . 12 



Table 4. California GeoAeimal Industry Perspective 

CA INDUSTRY NUMBER OF 
COUNTRY PERCEPTION (11) COMPANIES (12) 

DOMINICA 1,0 0 

INDONESIA 3,0 5 

GUATEMALA 5,0 4 

COSTA RICA 6,0 4 

MEXICO 2,0 7 

PHILIPPINES 2,0 7 

CHILE 8,0 2 

KENYA 4,0 3 

EL SALVADOR 6.0 3 

HONDURAS 8.0 3 

TAIUAN S.O 2 

ARGENTINA 6.0 2 

PERU 7,0 2 
i 

NICARAGUA 8,0 1 

BOLIVIA 8,0 2 

PANAMA 8,0 2 

AZORES/PORTGL 9,0 0 

TURKEY 8,0 2 

PUERTO RICO 10.0 1 

GREECE 10.0 1 

11. Mail and telephone survey resuUs of Califomia Energy Commissmn staff and consuhant support in 1987 and 
again in 1990. In these surveys, geothermal companies were asked to rank selected countries as to the market 
potential a particular country offered. Countries were ranked on a scale of 1 to 10 with 1 providing the best 
expected opportunity for a country and 10 the k>west or not expected to be as good of an opportunity. 

U . "California Energy Cominissbn, Energy Techiiok>g7 Export Program, 1990 Industry Survey and Program 
Evaluatnn". Number of geothennal firms with actual operience or plans to do business in the country. 



DATA FOR 

COUNTRY-TECHNOLOGY INDEX RISK ASSESSMENT 



Risk Analysis Variables 

Technology Risk 

30.0% 

Political Risk 
25.0% 

Business Potential 
Risk 

45.0% 



Table 5. Risk Data 

COUNTRY POLITICAL BUSINESS CLIMATE TECHNOLOGY TRADE EXPORT CREDIT BUSINESS EXIM OATA (8) REPATRIATION (9) 

CLIMATE (1) U.S. - HOST VIABILITY (3) BARRIERS (4) RISK (5) RISK (6) RISK (7) 

COUNTRY (2) 

DOMINICA 

{INDONESIA 

GUATEMALA 

COSTA RICA 

HEXICO 

PHILIPPINES 

CHILE 

KENYA 

EL SALVADOR 

HONDURAS 

TAIUAN 

ARGENTINA 

PERU 

NICARAGUA 

BOLIVIA 

PANAMA 

AZORES/PORTG 

TURKEY 

PUERTO RICO 

GREECE 

NR 

4.5 

3.0 

5.0 

4.0 

4,0 

3.5 

2.0 

1.0 

2.0 

3.5 

1.5 

1.0 

2.7 

1.5 

2.9 

3.8 

3.0 

NR 

4.5 

4.5 

4.4 

. *-3 

4.4 

4.0 

4,4 

4.2 

4.3 

4.5 

3.8 

4.4 

3.7 

1.5 

2.9 

3.7 

4.2 

4.3 

3.0 

5.0 

3.3 

2.5 

4.9 

3.0 

3.2 

3.8 

4.7 

4.9 

2.0 

4.0 

4.5 

2.3 

4.0 

3.1 

2.0 

4.0 

2.5 

2.6 

3.0 

4.3 

3.0 

NR 

2.2 

2.0 

2.0 

2.8 

2.0 

3.0 

1.5 

1.5 

1.5 

4.8 

1.5 

1.0 

1.4 

1.4 

4.0 

4.0 

1,5 

NR 

4,0 

NR 

B+ 

B 

A* 

B 

C 

B-

C 

C+ 

C 

A* 

C* 

C-

C+ 

C+ 

B 

A-

C* 

A+ 

B* 

NR 

48,0 

16.5 

21.1 

35.0 

25.9 

37.6 

31.5 

10.9 

13.8 

77.6 

18.3 

11.1 

5.9 

13.2 

18.0 

65.2 

41.4 

NR 

47.8 

NR 

65.6 

26.6 

35.9 

57.1 

42.4 

54,7 

44,2 

26.1 

26.4 

80.0 

34,0 

29,3 

14,5 

28,3 

51,2 

79,9 

66.0 

NR 

65.5 

Off 

Off 

Off 

Off 

Off 

Off 

Off 

2.70 

2.25 

4,05 

cover 

2,70 

3.38 

2,70 

2.25 

6.08 

cover 

1.00 

cover 

cover 

cover 

cover 

cover 

1.50 

2,25 

NR 

2,25 

NR 

4,0 

2,0 

1,0 

1,9 

2.0 

2,0 

NR 

1,0 

1,3 

3,0 

1,3 

1,5 

1,0 

1.0 

4,5 

3,5 

2,5 

NR 

3,8 



SOURCES FOR RISK DATA 

NR - Not reported 

1. This is a measure of estimated turmoil within the country over the next 18 months. The source of the data 
is Political Risk Services a respected analytical private sector group. 1 = potentially high chance of turmoil 
while 5 = little chance of significant turmoil during the time period. 

2. Source of this data is a composite score of foreign desk officers and data published by the U,S, government 
and 1991 Country Marketing Plans which show the U,S, as a favored trading partner. 1 = poor country 
relations and 5 = excellent business/political relations, 

3. Source of this data is a composite score of information obtained from the Geothennal Research Council, and 
other professionals (which includes scientists and engineers who have worked in the country), 1 = the 
technology will not play a role in the near or long term and 5 = geothermal is a preferred option in a 
particular country, 

4. UNCTAD data from Geneva Switzerland. A scale was developed to interpret these data. The scale ranges from 
1 = prohibition of geothermal goods to 5 = tow trade barriers, 

5. Export risk as measured by Political Risk Services. D- = high tarriff and deteriorating trade conditions to A+ 
= low trade barriers and little chance that good trade conditions will deteriorate. 

6. Institutional Investor. 1990. Country credit ratings with 1 = to the lowest rating (4.3) and 5 = to the highest 
(94.S), 

7. Euromonev's country risk index is provided Country Risk Index, for business is provided prior to the Iraq 
invasion with an emphasis on the longterm, 

8. Export-Import data are provided. These data reflect a Hnancial and commercial consideration of business risk. 
5.06 is high dollar risk while 1.00 is a low value of risk. Off cover means that the risk is so high that they do 
not assign a value to it. 

9. This measure is an empirical which estimates the potential to repatriate profits from any business activity for 
$S mm to $20 mm. The scale equates to 1 = unable to repatriate to 5 = able to freely to repatriate. 



Political Risk 

Political 

40.0% 

60.0% 

U.S. Host/Country 
Relations 

Weighting: 25% of Total Risk 

Political .15 
U.S./Host Country Relations .10 



Host Country/U.S. Relations 

"T 
5 

Favorable 

Scaled Scores 



Business Potential Risk 

Business Worthiness 

24.4% 

24.4% 

EXIM Bank Risk 
Premium 

Credit Worthiness 

24.4% 

Export Risk 

13.4% 

13.4% 

Hard Currency and 
Repatriation Risk 

Weighting: 45% of Total Risk 

Export Risk 
Credit Worthiness 
EXIM Bank 
Business Worthiness 
Repatriation 

.06 

.11 

.11 

.11 

.06 



Business Risk 

30 40 50 60 

Country Risk Index 

r 
70 

T 
80 

Source: Euromoney. 
The lower the raw score the higher the business risk. 
The 1 to 100 scale is a rating system where the higher number reflects a 
more favorable rating. 



Credit Risk 

—r-
70 

—r~ 
80 

Country Risk Index 

Source: Institutional Investor. 
The lower the raw score the higher the credit risk premiums. 
The 1 to 100 scale is a ratinq svstem used bv the Institutional Investor. 



Technology Risk 

Technical Viability 

50.0% 

Trade Barriers and 
Restrictions 

50.0% 

Weighting: 30% of Total Risk 

Technical Viability .15 
Trade Barriers .15 
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DRAFT 
KESEARCH APPROACH AND DEVELOPMENT OF 

TECHNOLOGY - COUNTRY INDEX 

INTRODUCTION 

In 1987, the Califomia Energy Commission, Energy Technology Export Program (ETEP) 
hired consultants to develop a method to identify energy technology market opportunities in 
developing coimtries and rank the countries. A limited group of experts was brought together 
in an ETEP round table meeting. These experts were presented with specific country facts and 
asked to rank countries based on their personal knowledge and facts presented at the meeting. 
WhUe this effort was useful for initial target marketing objectives of the CEC, it was not 
specific to a technology nor was it objectively derived. CEC has tasked BCS, Incorporated 
with the assistance of Morse Agri-Energy Associates to develop a new more objective and 
analytically sound approach to analyze and portray risk and opportunity measures for specific 
energy technologies in various countries. 

A technology evaluation and ranking method (TERM) has been developed and designed for this 
project. TERM provides a decision-analysis approach to estimate the opportunity and associated 
risks for a specific technology and related services within specific countries. The method is the 
result of a contract team meeting held on October 2, 1990 and a follow up meeting held on 
October 16, 1990. The Contractor team and ETEP agreed to develop a scoring approach based 
on a number of quantitative and empirically derived factors which incorporates Califomia 
industry inputs. In order to test the approach, a specific country (Guatemala) was selected. 
Data series were collected to specifically measure ri^opportunity for geothermal exports firom 
Califomia geothermal companies to Guatemala. These measures are brought together in an 
evaluation matrix which facilitates summation of individual variable scores specifically to obtain 
an overall mrasure of risk and opportunity for a country-technology evaluation. 

The remainder of this paper provides a brief overview of the approach, the data, transformation 
of the data into scales, and weighing of variables; and a presentation of the approach using 
Guatemala as the example to show the strengths and weaknesses of the approach. 

Conceptual Method 

The scoring approach consists of identifying a set of variables that can account for the 
opportunity and risks to Califomia geothermal companies when exporting to various countries. 
Data for each variable was obtained from the most recent and reliable sources for as many 
countries as data are currently available. Data for each variable were transformed into a five-
point scoring scale that range from low to high. The scale was developed with low and high 
representing the extremes of the data provided for all countries in the data range for a particular 
vjuiable. Raw data falling between the extremes is scaled or calibrated so that the data 
^roximates a normal distribution. That is with 25% of the responses falling in the tails of 
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a normal distribution curve and 50% surrounding the middle point. For example, a country's 
score for a particular variable will be based on where that country's raw data falls in the range 
of raw data for all countries after the range of data has been transformed to a 1 to 5 scoring 
scale. Thus, the scores provide a relative positioning of one country as compared to another 
for each of the variables within the one to five scale. The use of a numeric^, and understood 
scale, enables the different parts of a complex situation such as export risk/opportunity to be 
looked at, both separately and as a whole, in a manner that would not other wise be possible. 
The definition of the scale is further described in the discussion which follows. Also, a 
weighing process is suggested for the variables. The weights can be used to reduce the bias 
in the analysis depending on how those weights are derived. To develop the technology-
country indices, a summation of the weighted scores is used to obtain a separate average score 
for opportunity and risk for each country. 

Scoring Method 

For each variable identified, a data range table will be developed and a corresponding scoring-
scale going from 1 to 5 will also be developed. For example, after reviewing the data for 
"resource quality" variable, which is defined as the percent of the total resource useable for 
electric power, the data range table spans 0% to 100% of the resource available for electric 
power. All of the countries in the world fall somewhere in that range. Similar ranges will be 
developed for each variable used. In order to develop scores for the raw data a corresponding 
five point scale is developed where the number 1 corresponds to the lowest number in the range 
and 5 to the highest. Using resource quality variable as an example, the country of Guatemala 
would have a variable score of about 3.8 for the geothermal resource quality variable. 
Similarly, all of the raw data collected for a country will be converted to a score on the five 
point scale. Scores will be rounded to the nearest tenth since scores are used in a relative 
positioning sense and not in an absolute one. This conversion or transformation of the variables 
will be very important. Also, note that to create an even distribution of countries in a scale, 
the median of the distributed data is used to correspond with the midpoint. In the case stated 
above, a score of 3 would be equal to about 16% of the available resource as opposed to 50% 
since most of the raw data are skewed to the lower end of the range. Because data for most 
variables tend to be skewed by country due to population sizes, GNP, and other anomalies, 
median distributions are used to create the normal distribution. Medians tend to more 
accurately portray the relationship of one country's data to another for purposes of this 
evaluation. 

To develop the model we collected raw data for each variable and converted these data to a 
normalized measure on a five point scale ~ with 1 being equal to the lowest number of the 
raw data and 5 being the highest. A five point scale will be developed for each variable and 
each country will receive a score for each variable used in the analysis. 

The reason for using a 5 point scale (or Likert-type scale) is that this scale provides the ability 
to combine a variety of data in an analysis by creating normal distributions, whether it be 



numerical, using a variety of different measurement units, or subjective data for a variable. 
On the basis of experimental evidence and results of other statisticians, it seems justifiable for 
research purposes to assume these data are distributed fairly normaUy and to use this assumption 
as the basis for combining the different types of data used in this analysis. The 5 point scale 
has had repetitive vaUdity in social science research for creating normal distributions. A normal 
distribution means that the data are evenly distributed with 50% of the respondents falling below 
the score of 3 and the other half above that score. 



Weighmg Process 

The purpose of using variable weights is to give importance to one variable score versus another 
vari^le score. To provide weights, assumes a priori knowledge of which variables are more 
important in the decision process than others. In addition, by providing appropriate weights, 
some of the uncertainty in the decision process, due to inadequate or incomplete 
data/information, may be reduced. A number of methods have been derived to develop variable 
weights. These include: 

• Simple rank ordering using numerical weights 

• Paired comparisons and Mini-Max Regret functions 

• Others which include regression and step-wise functions 

The first relies on expert judgement to ascertain the importance of one variable than another. 
The paired comparison method looks at the expected loss of making the wrong decision relative 
to the variable scores. This method provides some objectivity to the selection of weights. The 
third uses regression analysis and assesses the relative importance of variables based on their 
explanatory value or contribution to a dependent variable. In independent testing situations, it 
has been found that fairly similar results are achieved using the different methods but the 
ranking method is by far the easiest to use (Eckenrode, 1965; Schimpler, 1967; Pessimer and 
Baker, 1971). For this analysis, the rank ordering method is used to develop weights for the 
variables to assign relative importance. A first cut will be applied by the authors of this paper 
and is based on professional judgements and common indicators used in the intemational trade 
decisions. 

Summation Procedure 

Group data using a summation technique has proven to yield reliable results as high as those 
obtained using more complicated techniques. Two sets of variables are being developed for this 
analysis. Data variables are grouped for risk and opportunity. By summing the weighted 
variable score products for each set of opportunity and risk variables, separate weighted-
average scores can be developed for risk and opportunity for each country. 
The summation formula used is presented below. 



The sum formula used will be: 

Country Score = 1° . , PjX, 

where, 

Pj = Variable Weight for each variable by country 
Xj = Variable score for each variable by country 

and 

The country risk and opportunity scores may then be plotted in scatter graphs such as the one 
presented at the end of this paper. This scatter graph scoring method will also be used for 
the final country/technology market assessment determination. These risk and opportunity 
scores and points can help to target countries that have differing prospects for a technology 
ranging from a high risk low risk opportunity prospect to a low risk high opportunity prospect 
(the optimum). 

Raw data can be used for altemative analytical situations, bar charts can be developed with the 
software capabilities of the Contractor and (ETEP should they so wish) to compare the raw data 
of specific variables for a group of countries. This comparative analysis of the raw data may 
prove to be more interesting, revealing and even usefiil, of one country's situation versus 
another's, than the relative overall country scoring of information developed above. 

The final deliverable will be a well supported and documented list of the countries best suited 
to buy Califomia energy technologies. This will be usefiil for justifying market promotion 
efforts and for energy policy development. 

In addition, this analysis will determine the countries that fall within the high risk and high 
opportunity quadrant. Such data may indicate a need for policy development efforts to 
minimize identifiable risks in these countries. Countries found in the other quadrants will 
likely have lesser appeal for CEC efforts. 



APPLICATION OF THE SCORING MODEL TO GUATEMALA 

This section provides an application of the model and variables as to how they would be used 
to develop an opportunity and risk score for a particular country. A summary of the 
opportunity score and the risk score for Guatemala is presented at the end of this paper. As 
shown these scores are 3.00 and 2.60, respectively. TTiese overall or summary scores should 
be used solely for purposes of comparison or relative ranking of one country to another as a 
potential market prospect for California's Geothermal industry. To make q>ecific conclusions 
with regard to these scores, the analyst needs to look at the individual scores and the rationale 
for that score. A review of the rationale for the individual opportunity and risk scores follows. 

Opportunity 

Resource Variable Scores 

Availability; 2.7 
Quality: 3.8 

Guatemala, when compared with all countries on the basis of total resources, falls just 
in the lower half of aU countries. However, one must keep in mind that by this measure 
Guatemala is being compared with the United States and other countries that have 
significantiy more resource than Guatemala. 

Witii regard to the quality of the resource, Guatemala has a significant portion of their 
resource (about 35%) wltich can be used for electric power. Los Alamos Laboratories 
and others have studied 23 areas witiiin Guatemala. Guatemala has 35 volcanoes and 
an intense amoimt of volcanic activity. Geothermal resources have been estimated to 
have reservoir temperatures of 140 degrees Centigrade to 300 degrees Centigrade. The 
geotiiermai areas at Zunil, to tiie west and Amatitian to tiie Soutii of Guatemala City 
have been drilled for electrical utilization of tiie resources. The geotiiermai industry 
reports that sites at Moyuta and Tecuamburro have also been studied witii encouraging 
results. 

Technology Variable Scores 

Installed Capacity: 2.5 
Planned Additions: 2.9 

Guatemala has under construction tiie first 15 MWe built at Zunil by 1993 and to have 
a second 15 MWe, at Zunil n or Amatitian, available by 1999. This is a substantial 
amount of power. 



Califomia Industry Perspective 

Califomia Industiy 
Perception: 3.0 

No. of Companies: 3.0 

Based on California industry survey data, tiie industry views Guatemala as a very good 
market opportunity based on both the country's commitment to geothermal technology 
and on tiie perception tiiat geothermal direct use and electrical use in the country will 
grow throughout this decade and the next. 

Demand Variable Scores 

Average GDP/Capita: | 1.7 
Energy Independence: i 3.3 

i 

Currentiy, energy consumption and economic growtii variables, two indicators of 
demand, are relatively low compared to those of other countries. However, the ability 
to grow is based on having secure and accessible energy supplies. Thus, a country 
without domestic energy supplies has significant handcuffs on economic growth. 
Guatemala is caught in these circumstances as indicated by its energy independence 
score. Guatemala consumes about 4 times more energy than it produces. Both 
production and consumption levels!have remained steady with no growth and sometimes 
declining growth. Also, Guatemala energy-use rate/capita is low when compared with 
other countries in the region. The [energy use rate is reiatively low for most developing 
countries (who do not have significant growth potential) and industrialized countries who 
have leamed to curb energy use though conservation measures. The conclusion drawn 
from these data is that while consumption is currentiy low for Guatemala, there is a 
significant need for indigenous sources of energy such as geothermal to spur economic 
growth which will lead to even greater energy use. 

Business Potential Variable Scores 
I 

ODA/Capita: 2.2 | 
Debt Service Ratio: 3.2 , 
Private Power Law: 3.0 ' 
Incentives: 1.5 j 

I 

The good news is that Guatemala lias been relatively successfiil in attracting development 
funding as measured on a per capita basis as compared to otiier countries. In 1987, tiie 



Overseas Private Investment Corporation rated Guatemala a promising site for U.S. 
investment and in 1989 increased form $500 thousand to $2 million the amount for 
which it was will to insure for political risk. In 1989, tiie Export-Import Bank also 
increased its financing to Guatemala, both the AID-reinsured Trade Credit Insurance 
Program and the Foreign Credit Insurance Association. The bank also removed tiie 10 
million per transaction limit on new loans to Guatemala and issued over $100 million 
dollars preliminary financing commitments to U.S. telecommunication firms in 1989 and 
1990. Also, while Guatemala's debt service ratio is not tiiat good (4.5%), it is relatively 
better than most countries of that region. The U.S. is one of Guatemala's best trading 
partners purchasing 35% of exports. Also, When asked, Califomia geotiiermai 
companies indicated that tiiey plan or have conducted business in this countiry more so 
than other countries. However, this business optimism needs to be tempered by the fact 
that Guatemala offers few direct incentives for U.S. energy businesses. 

Guatemala's private power score is an optimistic 3.0 because as the resource shows the 
nation has a private geotiiermai development law, Decree No.. 126-85 but lacks 
experience and infrastructure. As a result it appears unclear as to whether electricity 
could be sold to INDE for a profitable price, a critical component of raising capital for 
private power. Indeed the govemment is reluctant to raise the price of electricity 
because of experience with civil unrest in prior attempts. Currentiy INDE sells 
electricity below cost. 

Guatemala has severe restrictions of doing business in the private power sector even 
though it has a well-known liberal foreign investment law in the resource development 
aspect. The problem is that it has a law prohibiting private investment in power plants. 
There have been violence in the streets as a result of raising the price of electricity 
which has forced the govemment to continue to subsidize electricity and sell at 
uneconomic rates. Foreign exchange is dear and has been subject to intercompany 
bidding for access to international liquidity when something needs to be purchased. All 
repatriation of capital is subject to foreign exchange availability. Note that some 50% 
of counter-trade proposals are approved. They must not have key export eaming 
products in them such as coffee, sugar, meat, cotton, cardamom. 



Risk 
Political 

Political Risk: 3.0 
US-Host country Relations: 4.3 

Political Services rates Guatemala as a high risk of turmoil. In addition, the Eximbank 
restricted material confirms tiie country as constantiy on the verge of insurrection. Thus, 
its score of 3.0 ^)pears a logical and validated score. 

With regard to the US relations with Guatemala, it is found that they have never beoi 
better. With the recent and peaceful change of govemment to a more private sector 
oriented President, the near term continuance and enhancement of these relations are 
reported by desk officers at tiie Commerce and State Departments to be excellent 
particularly when compared to other countries of Centiral and South America. 

Technology 

Technology Viability: 3.2 
Trade Barriers: 2.0 

In terms of geothermal's viability compared with other technologies, the Department of 
Commerce reports that geothermal appears to be one of several good alternatives to 
provide electrical power for Guatemala. For on line capacity, when shortages of electric 
power have existal INDE has been known to by power from private power developers 
as well. In addition, INDE has been known to purchase power to extend service to 
areas not yet covered by the national electrification program. However, during times 
of real or perceived excess capacity INDE does not purchase private power. The 
preferred private sector fuels have been petroleum, bagasse, coffee husks and hydro 
power. However since the mid-1980's tiie govemment has made substantial investments 
into geothermal and it has been stated that geothermal power generation is now gaining 
in tiie govemment as a grid-connected power source to be controlled by INDE. 

This rating was done based on tiie tiade barriers data for the Central American Common 
Market which has a common external tariff. Products included in the research are: 
StiTicmral steel, drilling mud, drilling bits, drilling tools, wellhead components, gate 
valves, pipe, fianges, control valves, butterfly valves, hydraulic controls, turbines, oil 
pumps, water pumps, tubing. For the purpose of the model generators, electiical 
controls, transformers, and transmission line were lefi out due to time it takes to concord 
tiiese otiiers. Should tius variable be judged satisfactory by the CEC, tiie otiier data will 
be filled in for the final geotiiermai report. In general, of the data stiidied, UNCTAD 
database reports import duties between 5% and 35% but more importantiy tiiere is a 
non-tariff barrier to all goods going into geothermal development in tiie form of a 
quantitative restriction. Through tiiis 1983 limitation, non-energy ministry officials such 



as finance ministiy officials, security officials, the military, and otiiers can eclipse tiie 
work of an exports and the energy ministry by discouraging the customs autiiority from 
approving a licence, which is necessary, to enter under the quota. Consequentiy, even 
tiiough OPIC is active in Guatemala sponsoring U.S. investment there which would 
oftentimes require U.S. goods to follow U.S. investment monies, tiiere is a regulatory 
stmcture to easily prevent U.S. exporters fiom making a sale even though they had won 
a bid and signed a contract with the energy nunistry. However, this does not say that 
the import licence to import under the quota will be withheld. It only says that an 
import control mechanism is in place to institutionalize the rejection of U.S. imports if 
tiiat is the will of the President or his customs officials. 

Business Potential 

Export Risk: 3.5 
Exim Bank Fees: 2.0 
Credit Wortiuness: 1.8 
Business Worthiness: 1.8 
Money Availability: 2.0 

In the near term Guatemala, has been determined to be of moderate export risk when 
compared to 85 countries. Political Risk Services categorizes tiie export risk of 
Guatemala as some protectionist sentiment and a poor foreign exchange position with 
moderate tariff and non-tariff barriers to trade; modest delays in payment and some 
chance that the business climate will deteriorate over the next year. 

Guatemala ranks poorly in Eximbank's view. When considering that Eximbank does not 
approve items at point 1 on the scale, it is likely that there would be significant 
jqiprehension upon consideration of an application for an export credit supported by 
Guatemala's sovereign ability to pay. It is possible that the guarantee would not be 
approved at all. 

By referring to the data it can be detemiined that Guatemala has improved from a dismal 
14.5 to the current 16.9. It ranks number 91 out of 112 countries in the survey and is 
tiius seen by banks as generally uncreditworthy. By normalizing the data and converting 
to the scale, the variable becomes 1.8. 

By referring to the data, Guatemala's rating in August, once Kuwait had been invaded 
by Iraq, was 26.0 which when normalized and converted to the scale results in a variable 
score of 1.8. It ranks number 110 out of 133 countiries and thus is considered a highly 
risky country in which to do business. 

Since the country basically does not have credit abroad and the only form of investment 
is an insured investment, Guatemala does not rate very well on repatiiation. As Business 
Intemational reports: "There are not formal controls on most registered capital, but 
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repatriation is contignet upon the availability of foreign exchange and may be held up 
by red tape. Cash transfers into the country may be withdrawn only after a minimum 
of 90 days." tiiat is tiie situation is so bad tiiat tiiey have to penalize any imcoming funds 
90 days in excrow before the owner can have access to it. 

CONCLUSIONS 

There are several conclusions emanating from this document which include: 

1. The general approach of using a scoring technique is found to be a valid method 
to develop a raitidng of a number of countries. It is easy to use and has ^own 
to produce results comparable to tiiose of more complex, more time consuming, 
and more costiy approaches. 

2. A normal scale is useful to take data that would not be comparable and make 
them comparable for evaluation purposes and decision analysis. 

3. A ranking of countries by technology can yield interesting analyses when assessed 
on a risk and opportunity scale. 

4. All country scores can be presented on a single chart which will show how each 
country compares against one another. An example is presented in Exhibit 4. 
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COUNTRY-TECHNOLOGY INDEX RISK ASSESSMENT 
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Table I. Resource Opportunity 

COUNTRY 

Weights 

Dominica 
score: 
v t . score: 

Indonesia 
score: 
wt. score: 

Guatemala 
score: 
wt. score: 

Costa Rica 
score: 
wt. score: 

Mexico 
score: 
wt. score: 

Philippines 
score: 
wt. score: 

Chile 
score: 
wt. score: 

Kenya 
score: 
wt. score: 

El Salvador 
score: 
wt. score: 

Honduras 
score: 
wt. score: 

Taiwan 
score: 
wt. score: 

Argentina 
score: 
wt. score: 

Peru 
score: 
wt. score: 

Nicaragua 
score: 
wt. score: 

Bolivia 
score: 
v t . score: 

Panama 
score: 
v t . score: 

Azores/Port 
score: 
wt. score: 

Turkey 
score: 
trt. score: 

Puerto Rico 
score: 
wt. score: 

Greece 
score: 
wt. score: 

RESOURCE 

Avail. 
(GTOE) 

0.06 

0 
0 

4.2 
0.252 

2.7 
0.162 

2.4 
0.144 

3.1 
0.186 

3.4 
0.204 

4 
0.24 

4 
0.24 

2 
0.12 

2.7 
0.162 

2.1 
0.126 

4.1 
0.246 

4.1 
0.246 

2.9 
0.174 

4 
0.24 

2.5 
0.15 

2.4 
0.144 

4.6 
0.276 

0 
0 

2.5 
0.15 

Quality 
(GTOE) 

0.11 

0 
0 

4.3 
0.473 

3.8 
0.418 

4.5 
0.495 

3.3 
0.363 

3.8 
0.418 

3.S 
0.385 

3.4 
0.374 

4.5 
0.495 

3.2 
0.352 

3.7 
0.407 

2.6 
0.286 

3.8 
0.418 

3.8 
0.418 

3.4 
0.374 

3.8 
0.418 

1.2 
0.132 

4 
0.44 

0 
0 

3.1 
0.341 

TECHNOLOGY | 

Installed 
Cap. (HHe) 

0.1 

1 
0.1 

4 
0.4 

2.5 
0.25 

3.1 
0.31 

4.3 
0.43 

4.3 
0.43 

1 
0.1 

3.1 
0.31 

3.5 
0.35 

1 
0.1 

2.1 
0.21 

1.5 
0.15 

1 
0.1 

3.1 
0.31 

1 
0.1 

1 
0.1 

2.1 
0.21 

2.8 
0.28 

0 
0 

2.1 
0.21 

Planned 
Additions (MWe) 

0.07 

2.1 
0.147 

4.3 
0.301 

2.9 
0.203 

3.2 
0.224 

4.3 
0.301 

4.7 
0.329 

3.9 
0.273 

3.4 
0.238 

3.8 
0.266 

1 
0.07 

1.2 
0.084 

2.9 
0.203 

1 
0.07 

3.9 
0.273 

2.5 
0.175 

1 
0.07 

2.2 
0.154 

3.5 
0.245 

0 
0 

3.1 
0.217 



Table 2. Demand Opportunity 

COUNTRY 

Weights 

Dominica 
score: 
wt. SCO 

Indonesia 
score: 
wt. SCO 

Guatemala 
score: 
wt. SCO 

Costa Ric 
score: 
wt. SCO 

Mexico 
score: 
wt. SCO 

Philippin 
score: 
wt. SCO 

Chile 
score: 
wt. SCO 

Kenya 
score: 
wt. SCO 

El Salvad 
score: 
wt. SCO 

Honduras 
score: 
trt. SCO 

Taiwan 
score: 
wt. SCO 

Argentina 
score: 
v t . SCO 

Peru 
score: 
wt. SCO 

Nicaragua 
score: 
trt. SCO 

Bolivia 
score: 
wt. SCO 

Panama 
score: 
wt. SCO 

Azores/Po 
score: 
wt. SCO 

Turkey 
score: 
wt. SCO 

Puerto Ri 
score: 
wt. SCO 

Greece 
score: 

1 wt. SCO 

DEMAND 1 

Average 
GOP/CAPITA 

0.03 

0 
0 

1.8 
0.054 

1.7 
0.051 

4.2 
0.126 

1.7 
0.051 

2 
0.06 

2.2 
0.066 

3.3 
0.099 

4 
0.12 

3.3 
0.099 

0 
0 

2.8 
0.084 

4 
0.12 

0 
0 

2.4 
0.072 

2.6 
0.078 

4.8 
0.144 

2.6 
0.078 

0 
0 

3.7 
0.111 

Energy 
Depend. 

0.1 

5 
0.5 

2 
0.2 

3.3 
0.33 

3.3 
0.33 

2 
0.2 

3.7 
0.37 

2.8 
0.28 

3.7 
0.37 

3.6 
0.36 1 

3.8 
0.38 

0 
0 

2.1 
0.21 

2 
0.2 

4 
0.4 

2 
0.2 

3.6 
0.36 

3.9 
0.39 

2.9 
0.29 

5 
O.S 

3.1 
0.31 1 



Table 3. California Geothermal Industry Perspective 

COUNTRY 

Weights 

Dominica 
score: 
trt. score: 

Indonesia 
score: 
wt. score: 

Guatemala 
score: 
trt. score: 

Costa Rica 
score; 
trt. score: 

Mexico 
score: 
wt. score: 

Philippines 
score: 
wt. score: 

Chile 
score: 
wt. score: 

Kenya 
score: 
wt. score: 

El Salvador 
•core: 
wt. score: 

Honduras' 
•core: 
wt. score: 

Taiwan 
score: 
trt. score: 

Argentina 
score: 
trt. score: 

Peru 
score: 
wt. score: 

Nicaragua 
score: 
trt. score: 

Bolivia 
score: 
trt. score: 

Panama 
score: 
wt. score: 

Azores/Port 
score: 
wt. score: 

Turkey 
score: 
wt. score: 

Puerto Rico 
score: 
wt. score: 

Greece 
score: 
wt. score: 

CA INDUSTRY PEI 

CA Industry 
Perception 

0.12 

5.0 
0.6 

4.0 
0.48 

3.0 
0.36 

3.0 
0.36 

5.0 
0.6 

5.0 
0.6 

2.0 
0.24 

1.0 
0.12 

3.0 
0.36 

2.0 
0.24 

1.0 
0.12 

1.0 
0.12 

1.0 
0.12 

2.0 
0.24 

1.0 
0.12 

1.0 
0.12 

1.0 
0.12 

2.0 
0.24 

0.0 
0 

1.0 
0.12 

ISPECTIVE 

No. of 
Companies 

0.05 

1.0 
0.05 

4.0 
0.2 

3.0 
0.15 

3.0 
0.15 

5.0 
0.25 

5.0 
0.25 

2.0 
0.1 

3.0 
0.15 

3.0 
0.15 

3.0 
0^15 

2.0 
0.1 

2.0 
0.1 

2.0 
0.1 

2.0 
0.1 

2.0 
0.1 

2.0 
0.1 

1.0 
0.05 

2.0 
b.l 

2.0 
0.1 

2.0 
0.1 



Table 4. Business Potential 

COUNTRY 

Weights 

Dominica 
•core: 
trt. score 

Indonesia 
score: 
wt. score 

Guatemala 
score: 
wt. score 

Costa Rica 
score: 
trt. score 

Mexico 
score: 
wt. score 

Philippines 
score: 
wt. score 

Chile 
score: 
trt. score 

Kenya 
score: 
trt. score 

El Salvador 
•core: 
trt. score 

Honduraa 
•core: 
trt. •core 

Taiwan 
score: 
trt. score 

Argentina 
•core: 
trt. score 

Peru 
score: 
v t , acere 

Nicaragua 
•core: 
irt. ecorei 

Bolivia 
•core: 
trt. scora 

Panama 
•core: 
wt. •core 

Azores/Port 
•core: 
trt. score 

Turkey 
score: 
trt. ecore 

Puerto Rico 
•core: 
vt. •core 

Greece 
•core: 
trt. score! 

ODA/ 
Capita 

0.1 

0 
0 

2.1 
0.21 

2.2 
0.22 

4.1 
0.41 

1.7 
0.17 

2.5 
0.25 

1.8 
0.18 

3.5 
0.35 

4.2 
0.42 

4.1 
0.41 

0 
0 

1.9 
0.19 

1.3 
0.13 

4 
0.4 

4 
0.4 

2.2 
0.22 

2.2 
0.22 

1.9 
0.19' 

0 
0 

1.8 
0.18 1 

BUSINESS POTENTIAL 

I Debt 
Service 

0.08 

0 
0 

1.7 
0.136 

3.2 
0.256 

2 
0.16 

2 
0.16 

2 
0.16 

2 
0.16 

2.7 
0.216 

3.7 
0.296 

2.3 
0.176 

0 
0 

3 
0.24 

4.5 
0.36 

0 
0 

2.8 
0.224 

S 
0.4 

1.7 
0.136 

1.9 
0.152 

0 
0 

2.2 
0.176 

1 Priv. Pwr. 
Law ' 

0.1 

0.0 
0 

4.5 
0.45 

3.0 
0.3 

2.0 
0.2 

3.2 
0.32 

4.0 
0.4 

2.8 
0.28 

2.9 
0.29 

1.0 
0.1 

1.0 
0.1 

4.0 
0.4 

2.0 
0.2 

1.0 
0.1 

1.0 
0.1 

3.5 
0.35 

1.0 
0.1 

4.5 
0.45 

3.0 
0.3 

S.O 
O.S 

2.5 
0.2S 

1 Incentives 

0.08 

0 
0 

4.4 
0.352 

1.5 
0.12 

4 
0.32 

3.5 
0.28 

1 
0.08 

4.5 
0.36 

2 
0.16 

1 
0.08 

1 
0.08 

5 
0.4 

2 
0.16 

1 
0.08 

3 
0.24 

1.5 
0.12 

4 
0.32 

4 
0.32 

3 
0.24 

0 
0 

3.00 
0.34 

1 OPPORTUNITY 
SCORE 

Tot. Weight 

1.00 

2.82 
1.40 

3.44 
3.51 

2.73 
2.82 

3.23 
3.23 

3.26 
3.31 

3.45 
3.55 

2.71 
2.66 

3.00 
2.92 

3.11 
3.12 

3.36 
2.32 

3.01 
1.85 

2.33 
2.19 

2.23 
2.04 

3.30 
3.66 

2.51 
3.48 

3.48 
2.44 

3.58 
3.47 

3.85 
3.83 

6.00 
1.10 

3.51 
3.41 1 
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Table 1. Political/Technology Risk 

COUNTRY 

Weights 

Dominica 
score: 

Indonesia 
score: 
wt. score: 

Guatemala 
score: 
wt. score: 

Costa Rica 
score: 
wt. score: 

Hexico 
score: 
wt. score: 

Philippines 
score: 
vt. score: 

Chile 
score: 
wt. score: 

Kenya 
score: 
trt. score: 

El Salvador 
•core: 
wt. score: 

Honduraa 
•core: 
trt. score: 

Taiwan 
score: 
wt. score: 

Argentina 
score: 
trt. score: 

Peru 
•core: 
trt. score: 

Nicaragua 
•core: 
trt. score: 

Bolivia 
•core: 
trt. score: 

Panama 
•core: 
wt. score: 

Azores/Port. 
score: 
trt. score: 

Turkey 
score: 
wt. score: 

Puerto Rico 
•core: 
wt. score: 

Greece 
score: 
vt. score: 

POLITICAL 

Political 

0.15 

0.0 
0 

4.5 
0.675 

3.0 
0.45 

5.0 
0.75 

4.0 
0.6 

4.0 
0.6 

3.5 
0.525 

2.0 
0.3 

1.0 
0.15 

2.0 
0.3 

/ 
3.5 

0.525 

1.5 
0.225 

1.0 
0.15 

2.7 
0.405 

l.S 
0.225 

2.9 
0.435 

3.8 
0.57 

3.0 
0.4S 

0.0 
0 

4.5 
0.675 

US-Host 
Country 

0.1 

4.5 
0.45 

4.4 
0.44 

4.3 
0.43 

4.4 
0.44 

4.0 
0.4 

4.4 
0.44 

4.2 
0.42 

4.3 
0.43 

4.5 
0.45 

3.8 
0.38 

4.4 
0.44 

3.7 
0.37 

1.5 
0.15 

2.9 
0.29 

3.7 
0.37 

4.2 
0.42 

4.3 
0.43 

3.0 
0.3 

5.0 
0.5 

3.3 
0.33 

TECHNOLOGY 1 

Tech. 
Viability 

0.15 

2.5 
0.375 

4.9 
0.735 

3.2 
0.48 

3.8 
0.57 

4.7 
0.705 

4.9 
0.735 

2.0 
0.3 

4.0 
0.6 

4.S 
0.675 

2.3 
0.345 

4.0 
0.6 

3.1 
0.465 

2.0 
0.3 

4.0 
0.6 

2.5 
0.37S 

2.6 
0.39 

3.0 
0.45 

4.3 
0.645 

0.0 
0 

3.0 
0.45 

Trade 
Barriers 

0.15 

2.2 
0.33 

2.0 
0.3 

2.0 
0.3 

2.0 
0.3 

2.8 
0.42 

2.0 
0.3 

3.0 
0.45 

l.S 
0.225 

l.S 
0.225 

1.5 
0.225 

4.8 
0.72 

1.5 
0.225 

1.0 
0.15 

1.4 
0.21 

1.4 
0.21 

4.0 
0.6 

4.0 
0.6 

1.5 
0.225 

0.0 
0 

4.0 
0.6 



Table 2. Financial/Business Risk 

COUNTRY 

Weights 

Dominica 
•core: 
wt. score: 

Indonesia 
score: 
wt. score: 

Guatemala 
score: 
wt. score: 

Costa Rica 
score: 
vt. score: 

Mexico 
score: 
wt. score: 

Philippines 
score: 
wt. score: 

Chile 
score: 
wt. score: 

Kenya 
score: 
wt. score: 

El Salvador 
•core: 
vt. score: 

Honduraa 
•core: 
vt. ecore: 

Taivan 
acore: 
wt. score: 

Argentiita 
score: 
vt. score: 

Peru 
•core: 
wt. score: 

Nicaragua 
•core: 
vt. score: 

Bolivia 
•core: 
vt. acore: 

Panama 
•core: 
wt. score: 

Azores/Port. 
•cere: 
trt. score: 

Turkey 
score: 
vt. score: 

Puerto Rico 
•core: 
vt. ecore: 

Greece 
•core: 
vt. score: 

Export 
Risk 

0.06 

0.0 
0 

3.5 
0.21 

3.5 
0.21 

5.0 
0.3 

3.5 
0.21 

2.5 
0.15 

3.0 
0.18 

2.5 
0.15 

3.0 
0.18 

3.5 
0.15 

5.0 
0.3 

3.0 
0.18 

3.0 
0.13 

3.0 
0.18 

3.0 
0.18 

3.5 
0.21 

4.0 
0.34 

3.0 
0.18 

5.0 
0.3 

4.0 
0.24 

Eximbank 

0.11 

0.0 
0 

0.0 
0 

2.0 
0.22 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

0.0 
0 

BUSINESS POTENTIAL 

credit 
Risk 

0.11 

0.0 
0 

3.6 
0.396 

1.8 
0.198 

2.1 
0.231 

3.1 
0.341 

2.5 
0.275 

3.2 
0.352 

3.0 
0.33 

1.4 
0.1S4 

1.6 
0.176 

4.5 
0.49S 

1.9 
0.209 

1.4 
0.154 

1.1 
0.131 

1.6 
0.176 

1.9 
0.309 

4.3 
0.462 

3.3 
0.363 

0.0 
0 

3.6 
0.396 

Business 
Risk 

0.11 

0.0 
0 

3.9 
0.429 

1.8 
0.198 

2.4 
0.264 

3.5 
0.385 

2.7 
0.297 

3.3 
0.363 

2.8 
0.308 

l.S 
0.198 

1.8 
0.198 

4.5 
0.49S 

2.3 
0.242 

2.0 
0.23 

1.1 
0.121 

1.0 
0.11 

3.3 
0.353 

4.S 
0.495 

3.9 
0.439 

0.0 
0 

3.9 
0.439 

Repatriation 

0.06 

0.0 
0 

4.0 
0.34 

2.0 
0.12 

1.0 
0.06 

1.9 
0.114 

2.0 
0.12 

2.0 
0.12 

0.0 
0 

1.0 
0.06 

1.3 
0.078 

3.0 
0.18 

1.3 
0.078 

1.5 
0.09 

1.0 
0.06 

1.0 
0.06 

4.5 
0.27 

3.5 
0.31 

3.S 
0.15 

0.0 
0 

3.8 
0.338 

RISK 
SCORE 

Tot. Weight 

1.00 

> 2 • S 



FACTORS INHIBITING EXPORT OF U.S. GEOTHERMAL DEVELOPMENT 

U.S. geothermal companies are at a disadvantage in the 
competitive world market for geothermal development. Other 
countries, such as Japan, Italy, France, and New Zealand, support 
their geothermal industries with tied aid and other unfair trade 
practices. 

The nations mentioned above provide support for developing 
countries through grants or low-interest loans either directly or 
through the World Bank or the United Nations. This aid is 
provided with the stipulation that all work will be done by the 
companies from the donor country, tied aid. Some of the donor 
countries use quasi-governmental development companies with 
access to the resources of government agencies. The U.S. 
companies are unable to bid competitively against this 
competition because the U.S. government lacks these supports and 
financing must be obtained at market rates. The U.S. geothermal 
industry is the best qualified technically, but it is losing out 
on a geothermal export business that could exceed $20 billion 
during the next 20 years. 

In Costa Rica, the Japanese government (MITTI) designated Toshiba 
as the geothermal development company to compete for construction 
of a 55 megawatt geothermal plant at Mirra Valles. Toshiba put a 
paid staff member in Costa Rica for two years to familiarize all 
levels of the Costa Rican government (national utility, national 
energy ministry, and congress) with the benefits of Toshiba 
geothermal development. Japan also supported Toshiba with access 
to 4% loans for the financing of the $150 million geothermal 
development project. The Costa Rican Congress voted to accept 
the Japanese offer of a 4% loan for the project, even though a 
commercial rate loan and U.S. development company would have been 
cheaper over the life of the loan. 

The influence of these countries on the World Bank and United 
Nations is more subtle. Feasibility studies are awarded to a 
company of the donor countries with the assumption that the same 
company will be the best prepared to bid on the geothermal 
development project. If several nations have strongly 
competitive bids, the proposals of the competitors are given to 
the donor country with an opportunity to modify its proposal. In 
other cases, the proposal from a strong U.S. company is used to 
rewrite the solicitation, and all competitors are given the U.S. 
plan of development. 

INDUSTRY NEEDS 

The U.S. must adopt a policy to counter the harmful effects of 
tied aid, unfair solicitation practices, and predatory pricing 
procedures in geothermal development world-wide. 

- The chief U.S. board member of the World Bank should be 



asked to use his major influence to eliminate the corrupt 
practices in the World Bank and its regional banks. 

The State Department should be enlisted to use the AID 
Missions and the U.S. Embassies to help establish hospitable 
legal and regulatory environments in the host countries so 
that the U.S. geothermal industry can identify and utilize 
development opportunities. 

- The U.S. Export-Import Bank should create the financial 
process to help the U.S. geothermal industry fund the high-
risk stage of exploration and drilling in selected foreign 
countries. The Ex-Im Bank should establish guarantees and 
insurance for the prompt repatriation of capital and profits 
from geothermal development projects in foreign markets. 

The U.S. should establish tax credits for investment in 
geothermal development projects abroad. 

The Treasury Department should investigate the use of 
"Debt Swaps" for geothermal development in debtor countries 
having geothermal resources. 

The Department of Energy should consider cost sharing the 
development of geothermal turbines to compete in the world 
market. The advances in design, materials, and construction 
practices available in the U.S. should be integrated into a 
technically superior, cost-competitive, low maintenance line 
of geothermal turbines. 

Z'̂ Z'̂ Z'̂ Z 
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INTRODUCTION 

The primary purpose of this guide is to share with the 
reader insights gained by Trans-Pacific Geothermal 
Corporation (TGC) as a result of its work under a grant from 
the California Energy Commission, as well as some other 
general experience that TGC has gained over the years in its 
attempts to develop geothermal business in developing 
countries. 

The secondary purpose of this guide is to provide senior 
managers of electric utilities in developing countries with 
insights into information requirements by a sophisticated 
investor prior to making an investment decision. 

Unlike operations within the United States, a potential 
entrepreneur in foreign projects must obtain some very basic 
information about the country in which he plans to operate. 
Such questions as whether a mineral or geothermal law are in 
place, or whether a private entity can own and operate a 
power project are of great importance. 

The following pages discuss a set of parameters which may be 
utilized as a check list of information that must be 
gathered as part of the considerations that would affect the 
feasibility of the project in the given country, or the cost 
of doing business in it. The list is by no means 
exhaustive, but could be considered a reasonable starting 
point. Each country has its own unique conditions which 
must be studied locally. This guide is only a starting 
point, 
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THE ELECTRIC SYSTEM IN THE COUNTRY 

Sources of Supply 

* What is the electric system in the country? 

* What are the main sources of electricity? 

* What is the total installed capacity and generated 
capacity in the different regions of the country? 

* What are the typical daily load curves? The daily 
load factors? 

The Transmission System 

* Does the country have an adequate transmission 
system? 

* Would the transmission system be able to handle the 
proposed additional loads created by bringing a 
proposed project on line? 

* What are the plans for the expansion of the existing 
transmission system? 

* How would such plans relate to the proposed 
development? 

Growth Projections 

* What are the alternatives of power supply which the 
government may consider? 

* Are renewable power alternatives being considered? 

* Is geothermal one of them? 

The Avoided Cost of Electricity 

In some countries the avoided cost is regularly determined 
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by some national organization. Recently, the international 
environmental community has been active in promoting laws 
that would protect the environment. This may take the form 
of assigning a cost to air pollution. 

The Geothermal Power Potential 

Prior to embarking on a project in any given country it is 
necessary to establish that there are sufficient indications 
of an economically attractive resource in the country. 

-3-



FINANCIAL FACTORS 

Balance of Payment 

It is vital for a would-be investor or project developer in 
the country to understand the situations of the country as 
related to its balance of payments. 

* Is the country in debt to the developed countries? 

* Is the currency convertible? 

* Whet is the overall state of the economy? 

* How do international banks view the state of the 
economy? 

Inflation Factors 

* What is the current inflation rate in the country? 

* How does the current inflation rate affect the 
confidence of the local and international business 
community in operations in the given country? 

Availability of Debt Swaps 

Many developing countries are laden with debt to western 
countries and especially to the United States. 

* Is any of that foreign debt available for conversion 
into local currency by foreign currency investors? 

* Under what terms and what restrictions would foreign 
debt be available for conversion? 

Tariffs and Duties on Exploration Equipment 

In many countries, exploration equipment that is temporarily 
imported into the country, such as geophysical equipment, 
drilling equipment, and the like, is not subject to taxes of 
any type. However, the importer of this temporary 
exploration equipment may have to post a bond that the 
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equipment would be repatriated upon completion of its 
utilization. 

Duties on Plant Equipment 

Various countries have a differential method of taxation of 
equipment which is brought in for productive purposes, such 
as power generation, as opposed to equipment that may be 
considered as mere consumer oriented equipment. In some 
cases, some import items such as vehicles, may be subject of 
dispute as to whether they are consumer oriented or project 
oriented. Such issues may have to be resolved on a case by 
case basis. 

Taxes'on Foreign Corporations 

Foreign corporation may be taxed on a different basis than 
domestic corporations. The investor would have to establish 
advantages to establishing a local corporation, as opposed 
to operating as a foreign corporation. 

Repatriation of Investment and Profit 

Many countries encourage the reinvestment of funds in the 
country. Therefore, taxes on profits may be lower for funds 
left in the country. On the other hand, should the investor 
choose to extract his profits back to the home country an 
appropriate tax would be applied. 

Tax Holidays and Other Investment Incentives 

Some countries may provide the foreign investor with certain 
tax holidays, on which little or no domestic income tax is 
paid. This is done in order to encourage an investment in 
the country and to extend its stay in the local economy 
before repatriation. The existence of tax benefits in any 
given country would depend upon the specific industry that 
the country wishes to encourage. 
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LEGAL ISSUES 

General Power Supply Laws 

* What is the national electric utility law? 

* What are the rights of private utilities? 

* What are the regulations affecting the operation of 
private power? 

Legal Issues Related to Resources 

* What laws and regulations are in existence or in the 
pipeline that relate to ownership of resource leases 
or concessions? 

* What ministry governs these laws? 

* What regulations exist regarding terms and duration? 

Laws Affecting Investment and Repatriation 

* What laws exist that govern investment by 
non-nationals (foreign investors)?. 

Requirements of Registration of Investments 

Some countries require that an investment must be properly 
registered with the Ministry of Finance and meet certain 
legal requirements in order for the investment to be 
considered accredited, i.e. entitled to the privileges of 
repatriation of equity and profits in foreign currency 
without impediment. 
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SOUTtCES OF PROJECT FUNDING 

Different sources of funding are available for the 
pre-feasibility studies development phase, and for 
acquisition of equipment and services as discussed below: 

There are several U.S. and state organizations that may 
provide funding for pre-feasibility studies and certain 
other developmental activities. 

State of California 

The California Energy Commission Energy Export 
Program. This program has undergone an number of 
metamorphoses. Funds of varying amounts are available 
for pre-feasibility studies under a reimbursement 
program to be negotiated with the CEC. 

Trade Development Programs (TDP) 

The Trade and Development Program (TOP)' is an agency 
of the U.S. government which provides funding for U.S. 
firms to carry out feasibility studies, consultancies, 
and other planning services which are related to major 
projects in developing countries. The TDP promotes 
economic development through its assistance in project 
planning and at the same time is helping U.S. firms to 
become involved in projects that offer significant 
export opportunities for U.S. companies. TDP 
provides funding on a non-reimbursable grant basis for 
consulting services or studies which would determine 
the technical, economic and financial feasibility of 
the proposed projects and would provide detail data 
for making decisions on how to proceed with project 
implementations. The criteria which TDP has utilized 
in evaluating project proposals are: 

1. The project has sufficient importance that it 
is likely to be carried out in the country if 
the feasibility study results are positive. 

2. The potential for a U.S. company to benefit 
from the project or to export goods and 
services during its life are significant. 
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3. The project sponsor must arrange for an 
official request by the country to have the 
study carried out. 

Most TDP grants are in the range of $150,000 to 
$750,000. 

TDP funding has been generally reserved for activities 
carried out by U.S. firms, but on some occasions, and 
when appropriate, the specified portion of the TDP 
grant (never more than 20%) may be used for host 
country sub-contractors. 

International Bank for Reconstruction and Development (World 
Bank ) 

The World Bank finances a variety of capital 
infrastructure projects such as roads and railways, 
ports, energy facilities and telecommunications. The 
World Bank extends loans to stimulate economic growth 
in developing countries and provides those funds under 
near-market rate interest rates. 

World Bank loans are generally not available to 
private companies. However, in those cases where the 
government has a special interest in a given project, 
the government may request a World Bank loan which 
would assist it in carrying out specific activities in 
support of a project. For example, while an 
individual developer may develop a power project in a 
given area, the World Bank may be approached by the 
host country to loan it money to construct a 
transmission line into the project area. 

Some agencies affiliated with the' World Bank do 
interact with the private sector. 

The International Finance Corporation (IFC) 

The International Finance Corporation is an affiliate 
of the World Bank, created to accelerate economic 
development in less developed member countries. It 
does so by promoting the growth of the private sector 
of the economies in the countries under its aegis. 
The IFC assists projects which are within the purview 
of its mandate by mobilizing foreign capital to assist 
projects developed by private entities. It also 
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provides assistance by locating sources of domestic 
capital, that might participate 
IFC has also participated in 
projects by purchasing share 
project and by long term loans 
in developing countries. 

in the project. The 
actual investment in 
subscription in the 

to private enterprises 

Inter-American Development Bank (IDB) 

The Inter-American Development Bank 
primarily by Latin American' coun 
includes non-regional members among 
The bank works with the governments 
countries applying for its service 
mobilize investments in socially 
desirable fields. To date, the IDB h 
billion dollars for local industrial 
programs, as wells as constru 
reconstruction of the infrastruct 
countries (roads, communications and 

(IDB) was created 
tries, but also 
its participants. 
of the different 
s by helping to 
and economically 
as loaned over 30 
and agricultural 

ction and for 
ure of various 
power projects). 

The IDB, like the IFC, has made direct investments in 
enterprises which it has approved, through direct 
equity participation, loans or even joint ventures. 
The bank seeks to foster energy development and energy 
diversification and to help lessen the dependence of 
Latin American countries on imported energy. The bank 
has repeatedly stated its favorable attitude towards 
domestic renewable energy projects. 

Export-Import Bank (EximBank) 

The EximBank is an agency of the U.S. government. 
Its goal is to facilitate export of U.S. made products 
through various financing programs. The bank provides 
export and working capital loan guarantees, direct 
credits to overseas foreign buyers and feasibility 
study financing. Generally, the purpose of the 
EximBank program is to obtain financing for higher 
risk export situations which commercial organizations 
would not fund. . As such, the EximBank would 
supplement private financing, and on occasion would 
participate to assist a U.S. company to compete with 
subsidized foreign financing. On occasions the 
EximBank has provided mixed credit financing (a mix of 
official export credits and. concessionary financing). 
This is aimed to assist U.S. organizations to compete 
against foreign competitors that enjoy tied aid 
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financing or concessionary financing from their host 
government. 

Overseas Private Investment Corporation (OPIC) 

OPIC assists U.S. businesses in unstable Third World 
countries by offering insurance of investments, and 
occasionally by providing capital for participation in 
specific projects. OPIC provides insurance where 
specific problems may arise: expropriation of the 
assets, revolution, insurrection, civil strife and the 
like. OPIC also provides insurance against 
non-payment by the host country or other possible 
impediments to the regular flow of monies to be 
repatriated. Among other activities, OPIC provides 
loan guarantees for businesses of all sizes. 

Committee on Renewable Energy, Commerce and Trade (CORECT) 

CORECT was created as an inter-department agency 
within the U.S. government to coordinate activities of 
various government agencies in promoting U.S. company 
activities abroad. Members of CORECT include 
representatives of the Departments of Energy, 
Commerce, State and others and are coordinated by the 
U.S. Department of Energy. CORECT plans to assist 
individual U.S. company enterprises in Third World 
countries by channelling inquiries about available 
support to proper U.S. government agencies, and by 
following those activities so that they get sufficient 
attention from the proper departments. 

Various Financinq Sources 

A U.S. company attempting to market its services in a 
Third World country can often join the competition 
from industrialized countries. This may be done by 
making arrangements with the supplier of foreign 
manufactured equipment to bring along with him 
supplier credit under friendly terms. Supplier 
Credits are typically provided at lower interest rates 
and require credit support by the project itself 
without recourse to the sponsor. 

On occasions, mixed credit could be made available to a U.S. 
originated project, especially if the U.S. project sponsors 
join with a foreign developer to jointly develop a project 
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in the foreign country. 

Guarantees for repayment of principal and interest may be 
available from the World Bank through its loan insurance 
program known as MIGA. They are available to projects which 
the World Bank has funded. 
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THE FUTURE OF GEOTHERMAL ElSfERGY EXPORT OPPORTUNITIES 

by 

James B. Koenig 
President, GeothermEx, Inc. 

Scope 

In a discussion of geothermal export opportunities, there are two aspects to 

be considered: 

1. The sale of goods and services 

2. Investment opportunities 

This paper is a brief review of the opportunities and risks associated with 

both aspects. 



Trends 

Several trends are evident worldwide: 

1. Privatization - the magic word of the nineties. Increasing numbers 

of countries are now allowing private equity investment in 

geothermal projects, in varying form and degree: in addition to 

United States and Japan, Canada, Guatemala, Philippines, 

Indonesia, Kenya and Mexico, to name some. In most countries, 

the legal mechanism is a service contract or a joint venture with a 

national entity, rather than a concessionary grant or lease. 

2. Growth of markets - several countries now count on geothermal 

energy to make up a considerable fraction of their future energy 

needs over the next decade(s): Kenya, the Philippines and Indonesia 

are three of these. Many others will incorporate geothennal energy 

if external financing can be provided. 



3. Multilateral fmancing - the percentage of one-source projects is 

decreasing, especially for projects of large size; more parties are 

becoming involved in projects as lenders, guarantors or investors. 

For example, both Asian Development Bank and World Bank have 

"private windows" able to co-finance private geothermal projects in 

both debt and equity, with the investor providing some equity 

investment, and one or more commercial lenders financing, the 

remainder of the debt. Also likely are such arrangements as an 

American or New Zealand developer/investor from teaming with a 

Hong Kong or Taiwanese financier, and with local service 

companies to co-finance a project. 

4. Environmental factors - increasingly of concem to both the host 

countries and the lenders; on balance these factors tend to favor 

continued geothermal growth; they offer a new market for 

specifically geothermal environmental technology. 

5. Growth of new strategies for resource utilization - binary cycle, 

bottoming cycle, wellhead generation, hybrid operations (power 

plus process heat), heating districts, desalination, mineral 

extraction, pH modification, directional drilling, air drilling, etc, 

etc., all offer new opportunities for export and investment. Many 

of these strategies are not new, but can now rely on improved or 

new technology. 



Restrictions 

Restrictions, as differentiated from risks, fall into three broad categories: 

1. Tied aid - vendors are restricted to either (a) the country providing 

the financing, or (b) to countries which belong to the intemational 

lending institution providing the financing. Examples of the former 

are numerous, but appear to be decreasing, as countries are 

pressured to open theii' aid programs to all bidders. Italy, France, 

New Zealand are examples of countries still having tied aid 

programs. An example of the latter: Iceland does not belong to the 

IDB; its nationals cannot bid on IDB contracts. 

2. Competitive bidding - depending upon the written specifications for 

goods and services, bid dates, prequalification requirements, etc., 

even vendors from eligible countries may be shut out. 

3. Lack of enabling legislation/regulations for private investment -

only a handful of major geothermal countries will allow direct 

investment in a geothermal resource project, although that number 

is growing. This indirectly also affects the sales of goods and 

services. 



Financing 

In a very general sense, opportunities for sales or investment are available 

in most of these countries in any given year, providing that the vendor/investor can 

provide his own financing. 

Once it is determined that external financing is required, the opportunities 

shrink significantly. Several of the countries on these lists lack foreign exchange to 

pay for imports, or are in significant economic or political difficulties. 

Financing can be subdivided conveniently into three broad categories: 

1. Short-term financing for the sale of goods and services - typically 

provided by lines of credit from the vendor's commercial banks, or 

by the project's intemational financier, with or without guarantees 

of payment from a national govemment or intemational financing 

agency. 

2. Financing for project construction - sometimes provided by 

intemational agencies in the fonn of project loans to a borrowing 

govemment; sometimes provided by some combination of 

commercial lenders and national governments, backed by guarantees' 

from the national govemment. 

3. Long-term project financing - difficult for investors to obtain for 
projects outside of the United States and one or two other 
investment-friendly countries; probably will involve multilateral 
commercial-govemment-intemational agency sources. 



Risks and Mitigation 

Nothing is risk-free. Geothermal project risks fall into broad categories: 

1. Resource is inadequate - affects both sales of goods and services 

and private development projects. Requires critically careful 

resource assessment, at multiple stages. Resource insurance may be 

available. 

2. Nationalization - the next swing of the pendulum could be away 

from privatization and back towards national control. Payment 

guarantees and loan insurance are essential, if available. 

3. Death by regulation - tax policy, banking and currency regulations, 

"local content" mles, employment laws, etc. can make a project 

unprofitable, and can prevent the legitimate flow of revenue from 

sales and investments. Negotiation of exemption from specific 

regulations is essential, as are guarantees and insurance, if 

available. 

4. Force Majeure - some years ago, the Philippines ran low on foreign 

exchange, and a major geothermal developer/investor could not be 

paid in an export hard currency to pay for goods or services or to 

service debt. This went on for several months. A smaller investor 

might have been placed in default or wiped out. Again, insurance, 

coupled with reserve financial capability, are required. 

All of these major risks can be avoided to some degree by a careful 

analysis of the project, and the economic and political history and climate of the 

country in which the sales/investment is to be made, prior to making a commitment. 



Certain countries are associated with specific external financiers for most 

or all of their geothermal projects: for example, Costa Rica with the Inter-american 

Development Bank, and Kenya with the World Bank. 

Other countries rely on a mixed bag of extemal financing: for example, 

Indonesia has obtained geothennal financing from Asian Development Bank, World 

Bank, Govemment of France, Govemment of Italy, Government of New Zealand, and 

priyate investors, who in tum obtain their financing from other specific sources, 

including intemal financing. 

Projects in other countries typically obtain all (or nearly all) of their 

financing from domestic sources, including self-financing: Mexico, Japan, United 

States, among the major geothermal nations. 



For comparison, the relative size of the geothermal industry in the top 

dozen of these countries, as measured by installed and currently programmed 

geothermal generating capacity, is: 

United States 

Philippines 

Mexico 

Italy 

Japan 

New Zealand 

Indonesia 

El Salvador 

(Nicaragua) 

(Iceland) 

Kenya 

Costa Rica 

The two countries shown in brackets are not seen as strong potential 

markets in today's climate. This, of course, may change. 



Market Characteristics 

The strongest markets worldwide, in terms of total annual expenditure for 
geothennal exploration, development and operations are: 

1. Japan 

2. United States 

3. Indonesia 

4. Mexico 

5. Philippines 

possibly in that order. 

Other strong or growing markets are: 

El Salvador 

Costa Rica 

Guatemala 

China 

Specific opportunities may exist in a number of other countries, including 

(in random order) Kenya, Greece, Italy, Hungary, Djibouti, France, Portugal 

(Azores), Turkey, New Zealand, some of the Caribbean island nations, and several 

states of the former USSR. 



Pricing 

In competitive bids for goods and services, prices of course must be 

competitive for the goods and services offered; American goods and services are not 

always competitive, especially regarding the financing terms offered. 

In direct investment projects, the prices of steam, electricity and by

products must in most cases be negotiated with an arm of the national govemment. 

Many govemraents continue to subsidize the price of electricity to their citizens; this 

often prevents the national electric agency from eaming a retum on its investments, 

and constrains the prices offered to private developers. The concept of avoided cost 

is not well accepted, or understood in the same terms as in the United States. 
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Executive Summary 

Purpose 
To promote the export of U.S. renewable energy technologies, Congress in 
1984 created the Committee on Renewable Energy, Commerce and Trade 
(CORECT). CXDRECT'S goal is to bolster U.S. intemational competitiveness by 
gathering and disseminating information to U.S. manufacturers on 
potential overseas business opportuiuties; organizing trade missions, fairs, 
and conferences; and coordinating export assistance programs. 

The Chairman and the Ranking Minority Member, Subcommittee on 
Human Rights and Inteniational Orgaiuzations, House Committee on 
Foreign Affairs, asked GAO to review CORECT'S efforts to promote the 
export of U.S. renewable energy technologies. Specifically, in this report 
GAG (I) discusses what activities CORECT has undertaken to increase 
exports of U.S. renewable energy technologies; (2) describes guidelines 
reconunended by CORECT for financing such exports, including simplifying 
the application process for seeking export assistance; (3) provides 
infommtion on how CORECT recommended specific markets in the 
Caribbean Basin and the Pacific Rim and its identification of fiiture export 
markets; and (4) discusses CORECT'S efforts to follow through on trade 
opportunities in selected countries. 

Background Under the Renewable Energy Industry Development Act of 1983 (P.L 
98-370) Congress created CORECT, an interagency working group, CORECT'S 

goal is to help coordinate federal activities affecting worldwide commerce 
in renewable energy technologies. Renewable energy technologies 
generate electricity and/or heat through the use of renewable resources, 
such as suiUight (photovoltaics), heat from the sun (solar thermal), wind, 
naturally occurring underground steam and heat (geothermal energy), 
plant matter and animal waste (biomass), and water (hydropower). 

CORECT'S role was expanded under the Renewable Energy and Energy 
Efficiency Technology Competitiveness Act of 1989 (P.L 101-218). The 
1989 act requires establishing a plan to increase renewable energy 
technology exports and submitting an annual report to Congress 
describing exports that have occurred as a result of CORECT activities. The 
plan was to be presented no later than in CORECT'S 1991 annual report, and 
subsequent reports are to describe any modifications to the plan and the 
progress in implementing it. The act also requires CORECT to recommend 
guidelines for financii\g renewable energy technology exports, to simplify 
the application process for U.S. renewable energy finns seeking export 
financing assistance, and to reconunend specific markets for renewable 
energy technologies. 
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Exeeatlve Snmiiuiy 

CORECT is chaired by the Department of Energy and includes 
representatives firom 14 federal agencies. It is fiinded through the 
Department, with a 1991 fiscal year budget of just under $1.5 million. 
CORECT works closely with the U.S. Export Council for Renewable Energy, 
a consortium of nine U.S. renewable energy trade associations. 
Approximately 30 percent of CORECT'S budget for 1991 went to this 
consortiunt 

In 1990, to further the goal of coordinating and streamlining all the 
govemment's export promotion programs, the President created the 
interagency Trade Promotion Coordinating Committee. On October 21st of 
this year the Conunittee received a legal mandate when the President 
signed the Export Enhancement Act of 1992 (P.L 102429). The Secretary 
of Commerce chairs the Conunittee, in which over 12 federal agencies 
participate, including most of the same agencies represented on CORECT. 

Rp«;n l t ^ in R r i p f CORECT has not yet completed a formal plan in consultation with 
representatives of affected industries for increasing exports of renewable 
energy technologies. However, CORECT member agencies have engaged in a 
number of activities that could form the basis of a plan. These activities 
include identifying barriers to U.S. renewable energy technology exports, 
conunissioning studies of potential markets and educational materials 
about renewable energy, and sponsoring trade promotion events. 

Furthermore, CORECT does not have the export information necessaiy to 
assess its progress. It does not keep track of exports associated with 
CORECT activities; moreover, the industry, due to concerns over 
confidentiality, does not provide it with the ii\formation needed to 
measure whether exports have increased. In addition, CORECT does not use 
publicly available data because such data are incomplete. 

CORECT has recommended and begun to help implement guidelines for 
financing exports of renewable energy technologies. These guidelines 
include obtaining funds firom U.S. and multilateral sources, helping 
develop new financing mechanisms, and setting a minimum funding goal. 
It has also simplified the application process for U.S. renewable energy 
technology firms seekii\g export financing assistance. However, it 
continues to face two key problems: It has limited infiuence over how 
much funding member agencies, such as the Agency for Intemational 
Development, provide for renewable energy activities; and it cannot matcl 
the level of govemment subsidies available to foreign competitors. 
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Using criteria that it has developed, CORECT has recommended four 
countries in the Caribbean Basin and two in the Pacific Rim as potential 
nxarkets for the export of U.S. renewable energy technologies. It has 
identified Eastem Europe and Mexico as future export markets. 

In the past, CORECT did not have a system for following through on trade 
opportunities that it identified. However, CORECT has now helped develop a 
promising mechaiusm for financing and monitoring opportunities in 
Indonesia and other Pacific Rim countries. In the Caribbean Basiii, 
opportunities identified in the Dominican Republic were lost due to a lack 
of available credit 

Principal Findings 

CORECT represents an early attempt to coordinate one type of export 
promotion effort on a govemmentwide basis. This effort has been 
superseded to a certain extent by the creation of the Trade Promotion 
Coordinating Committee. However, there is currently little coordination 
between CORECT and this Committee. 

CORECT Has Engaged in 
Key Activities but Has No 
Formal Plan 

Among other provisions, the 1989 act requires CORECT to establish a joint 
government-industry plan to increase U.S. exports of renewable energy 
technologies, to report to Congress on any modifications to the plan and 
progress in implementing it, and to describe exports resulting from CORECT 
activities. To date, CORECT has carried out several key activities, but has 
not produced or submitted a formal plan. 

As one of its first activities, CORECT identified four n^jor barriers to U.S. 
exports of renewable energy technologies: (1) inadequate financing, (2) 
litUe awareness ofsuch technologies on the part of potential end-users, (3) 
poor coordination of existing federal export assistance programs, and (4) 
trade practices by foreign countries that put the U.S. industiy at a 
competitive disadvantage (see p. 17). According to CORECT and industry 
spokesmen, CORECT continues to face barriers to the dissemination and use 
of renewable energy technologies. These barriers involve a lack of 
experience with renewable technologies on the part of U.S. and 
multilateral agencies respor^ible for carrylrvg out energy projects in the 
markets recommended by CORECT (see p. 18). 
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In addition to identifying barriers, CORECT or its member agencies have 
conunissioned at least 2 dozen studies between 1985 and 1991. These 
studies produced an energy resource data base on 160 countries; 
compaiisons of U.S. and foreign govemment policies on renewable energy 
and U.S. and foreign company approaches to exportir\g renewable energy 
technologies; overviews of U.S. and multilateral sources of export 
assistance; and reports on market conditiorvs in 20 countries and specific 
trade opportunities in 6 nations. Under CORECT'S coordination, the Agency 
for Intematioiud Development and the Department of Energy have also 
commissioned several educational booklets on renewable energy 
technologies. Additionally, CORECT has helped fund three types of trade 
promotion events for the U.S. renewable energy technology industry: trade 
missions, reverse trade missions (to bring foreign officials to the United 
States), and conferences held in coryunction with trade shows. 

Although identifying barriers, conducting studies, and supporting trade 
promotion events are activities that may be included in a plan, CORECT has 
not finalized a plan nor does it maintain export or market share data that 
could be used to update or moiutor the implementation of a plan. 
Moreover, it does not have a systematic way of recording export sales 
stemming from its activities, CORECT has not utilized govenunent data, 
which are open to the public, because these data cover only a few types of 
renewable technology exports. Industry groups, which collect information 
on exports of renewable energy technologies, have not provided this 
information to CORECT. According to an industry spokesman, making such 
infomtiation available would reveal proprietary data, thereby giving foreign 
coiripetltors an advantage over U.S. exporters. However, the industiy 
consortium gave GAO a summaiy of export infonnation that shows an 
increase in exports of U.S. renewable energy equipment and services from 
1990 to 1992 (see p. 21). These data represent "best guess estimates" from 
industiy sources. 

CORECT Has 
Recommended Financing 
Guidelines and Simplified 
the Application Process 

CORECT is required to recommend guidelines for financing U.S. exports of 
renewable energy technologies, CORECT is currently in the process of 
getting federal, intemational, and private organizations to contribute fundi 
for training. Hade promotion events, technical studies, and other activities 
It is also helping develop new financing mechanisnvs for the Pacific Rim 
and other markets. One such mechanism is being set up to channel funds 
from large multilateral donors to small-scale renewable energy projects in 
Indonesia, Malaysia, the Philippines, and TTiailand. Another was created tt 
support travel to trade promotion events, to finance preliminaiy project 
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studies, and to provide infoimation on renewable energy technologies to 
multilateral financing institutions, CORECT, in cooperation with the U.S. 
Export-Import Bank, has also set a mirumum funding goal for renewable 
energy projects. 

Additionally, the 1989 act requires CORECT to simplify the application 
process for seeking export assistance. In February 1992 CORECT released a 
streamlined application form that allows renewable energy comparues to 
apply for assistance from several agencies with this sir\gle form (see p. 26). 

However, CORECT'S efforts to develop internationally competitive fir\ancir\g 
options are hindered by two obstacles. First, CORECT has little ir\fluence 
over the activities that member agencies, such as the Agency for 
Intemational Development, undertake. For example, this agency's funding 
for renewable energy projects has fallen sharply in recent years (see pp. 
31-32). Second, CORECT'S efforts have limited impact because U.S. 
exporters of renewable energy technologies must compete with foreign 
comparues whose renewable energy projects are financed in part throu^ 
govemment subsidies (see pp. 29-31). . 

CORECT Has 
Recommended Six Specific 
Markets 

The 1989 act states that CORECT is to reconunend markets that federal 
export loan programs, development programs, and programs for assisting 
the private sector should target CORECT has identified four countries in the 
Caribbean Basin—Barbados, the Dominican Republic, Guatemala, and 
Jamaica—and two countries in the Pacific Rim—Indonesia and the 
Philippines—as markets in which U.S. renewable energy technologies 
could be useful. It did so based on each country's availability of renewable 
energy resources, the amount of U.S. and multilateral development 
assistance given to the country, and other criteria CORECT plans to focus 
on Eastem Europe and Mexico as future markets for U.S. renewable 
energy technologies. 

CORECT helped identify and disseminate renewable energy export 
opportunities in Indonesia, but no one tracked the results of export 
opportuiuties that were developed in that country (see pp. 36^) . GAO 
believes CORECT did not adequately delegate to one or more of its menvber 
agencies responsibility for follow-up. On a more positive note, in workir\g 
to formulate new financirvg mechanisms, CORECT has helped develop a new, 
multilateral approach that can now be used to monitor how renewable 
energy projects are carried out in Indonesia and other Pacific Rim 
countries. This approach is being coordiruited by an office at the World 
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Bar\k that was created specifically to oversee small-scale renewable 
energy projects (see p. 38). In the Dominican Republic projects were not 
developed because credit was difficult to obtain. 

CORECT is a first attempt to coordinate govenunentwide export promotion 
efforts as they apply to one narrowly defined industry. Since CORECT'S 
creation, the President formed the interagency Trade Promotion 
Coordinating Conunittee, which was recently established by law. This 
Committee is nwndated to do for all U.S. industries what CORECT is 
attempting to do for the renewable energy technology industry. 
Corisequently, CORECT, which does not work closely with the Committee, 
now coexists with this broader effort. 

Recommendations To help promote the export of U.S. renewable energy technologies, GAO 
recommends that the Secretary of Energy work with other coRECT member 
agencies and the U.S. renewable energy technology industry to 

establish a deadline for completing the govemment-industiy plan to 
increase exports of renewable energy technologies; 
maintain consistent export or market share data that could be used to help 
update a plan and monitor its implementation; 
develop a way, through the CORECT mecharusm, to assign responsibility for 
tracking member agency activities, including trade opportunities identified 
by these agencies in recommended markets, and for documentir\g, to the 
extent possible, any exports associated with such activities; and 
work with the Trade Promotion Coordinating Conunittee to define the waj 
in which CORECT'S n\andate and activities can be integrated into the overall 
U.S. export plan the Committee is developing. 

Agency Comments GAO discussed the information presented in the report with respor\sible 
officials from CORECT and representatives from the renewable energy 
technology industiy. These officials and representatives did not disagree 
with the facts presented in the report Nevertheless, some suggested that 
the report's main focus should be on (1) the government-subsidized 
financing available to foreign competitors and (2) the difficulties 
experienced in financing renewable energy projects through the Agency 
for Intemational Development Others disagreed with GAO'S assessment c 
CORECT'S follow-up efforts, saying CORECT has done all that could be 
expected of an interagency body with a smaU budget of just over 
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$1 million, GAO believes that, even though CORECT'S budget is limited, 
CORECT should be accountable for the pubUc resources it spends. 

These officials and representatives also commented on two of the four 
recommendations made in the report. With respect to GAO'S 

recorrunendation that CORECT establish a deadline for completing a plan, 
they said that CORECT is currentiy in the process of drafting a plan. As for 
GAO'S recorrunendation that CORECT work with the Trade ft-omotion 
Coordiruiting Committee, the Executive Director of the industry 
consortium expressed doubt that the Committee would be effective in 
promoting exports of renewable energy technologies. He responded that 
CORECT works because it represents an ongoing industry-government 
collaboration. He added that if the Committee undertakes such 
collaboration, it, too, may work. Their conunents have been incorporated 
into the report where appropriate. 
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Chapter 1 

Introduction 

The decade ofthe 1980s began with oil shortages, rising oil prices, and the 
expectation that energy prices would continue to rise. This situation 
created a strategic interest in altemative sources of energy generated by 
using renewable energy technologies.' The subsequent decline in oil 
prices, however, led to a decreased economic incentive for pursuing 
renewable energy options. Moreover, countries with abundant r\atural gas 
and coal reserves and the traruportation infrastructure to make them 
readily available have been less likely to invest in renewable energy 
technologies. 

Nevertheless, there are certain conditions under wluch renewable energy 
technologies are economically attractive. These conditions are present in 
countries lacking large fossil fuel deposits and adequate infrastmcture. 
Specifically, they are present in remote areas that are not cormected to ah 
electricity grid and have plentiful renewable energy resources. They are 
also present in less remote areas served by a poorly functiorung electricity 
grid. Such conditions exist in many developing countries, where use of 
diesel generators by households and businesses is commonplace. 
Although renewable energy systems often have higher up-front costs than 
diesel generators, their long-term costs are much lower. Fuel costs are 
negligible and maintenance costs are mirumal. In addition, renewable 
energy systems can be more reliable and require less routine maintenance. 
Experience with diesel generators in developing countries has often been 
extremely poor due to severe maintenance and repair problems. 

Renewable energy systems connected to a properly ftmctioning power grid 
can also be competitive with fossil ftiel-fired plants in areas with good 
renewable energy resources and poor or expensive access to fossil fuel 
resources, particularly if there is an opportunity to cogenerate power 
using biomass. 

To emphasize its concem with promoting the U.S. renewable energy 
technology industiy, in 1984 Congress established an interagency working 
group called the Committee on Renewable Energy, Commerce and Trade 
(CORECT). * At first, CORECT'S aim was to coordinate federal activities 
affecting worldwide commerce in technologies involving renewable 
energy. However, CORECT'S role was expanded in 1989, with passage of the 

'Renewable energy technologies generate electricity and/or heat by using sunlight (phoiovoliaics), 
heal from the sun (solar thennal), wind, naturally occurring underground steam or heat (geothennal 
energy), plant matter and animal waste (biomass), and water (hydropower). 

^ e act creaiing the committee was the Renewable Energy Industry Development Act of 1983 (PX. 
98-370). Congress approved the act on July 18,1984. 

Page 12 GAa'GGD-99-29 Export Promotioa 



Chapter 1 
Introdnction 

Renewable Energy and Energy Efficiency Technology Competitiveness 
Act (P.L 101-218). Currentiy, CORECT has a mandate to (1) develop a plan 
to increase U.S. exports of renewable energy technologies, (2) come up 
with guidelines for financing these exports, (3) make it easier for U.S. 
firms engaged in exporting renewable technologies to apply for funds, and 
(4) recommend suitable export markets to these firms. Tlie act also states 
that CORECT must submit an annual report to Congress that includes a 
description of exports resulting fi^m CORECT meiriber agency activities. 
The plan was to be released no later than CORECT'S 1991 armual report, with 
reports in succeeding years explaining any changes to the plan and how it 
is being carried out. 

CORECT works closely with a consortium of nine U.S. renewable energy 
trade associations, called the U.S. Export Council for Renewable Energy 
(ECRE). Before CORECT was established, ECRE conceived ofthe idea of 
developing an interagency body composed of the federal agencies and 
entities involved in renewable energy, export promotion, financing, and 
overseas development programs, ECRE was concemed that foreign 
goverriments were doing a better job of coordinating and supporting their 
renewable energy industries than the United States. Consequentiy, the 
Uruted States was losing world market share, ECRE was also concemed 
about the long-term' prospects for sustaiiung the renewable energy 
technology industry in the Uruted States. It determined that the best way 
to sustain the industry is to focus on exporting because the most viable 
markets for renewable energy technologies currentiy exist in the 
developing world. 

The context in which CORECT operates was changed in 1990, when the 
President created the Trade Promotion Coordir\atir\g CJommittee (TPCC), an 
interagency committee assigned to unify and streamline the goverrunent's 
export promotion programs. The TPCC'S role was strengthened on 
October 21 when the President signed the Export Enhancement Act of 
1992 (P.L 102-429), which provided a statutory basis for TPCC. Over 12 
executive branch agencies serve on TPCC. The TPCC'S recent activities 
include establishing working groups for specific geographic and industry 
areas, settir\g up export facilitation cor\ferences for the U.S. business 
conununity, and developing a trade resource center to provide infoimation 
on federal assistance available to exporters, CORECT has engaged in similar 
activities by brir\ging officials in industiy and trade promotion together 
across agency lines, conducting trade promotion events, and developing a 
streamlined application form for export financing assistance. 
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CORECT'S 
Composition and 
Budget 

CORECT is chaired by the Department of Energy (DOE) and includes 
representatives from 13 other federal agencies. These agencies are the 
Agency for Intemational Development (AID), the Department of 
Commerce, the Department of Defense, the Department of the Interior, the 
Department of State, the Department ofthe Treasury, the Environmental 
Protection Agency, the Export-Import Bank ofthe Uruted States (Eximbank), 
the Overseas Private Investment Corporation, the Small Business 
Administration, the U.S. Trade and Development Program (TDP), the U.S. 
Irrformation Agency, and the Office ofthe U.S. Trade Representative. 

CORECT has four subcommittees and a task force. These entities are 
responsible for the following specific activities: 

• The Education Subcommittee, chaired by AID, develops promotiorud 
materials and brochures and conducts semiiurs; 

• The Market Development Assistance Subcommittee, chaired by the 
Commerce Department, examines potential export markets for U.S. 
renewable energy technologies and assists the industry in developing trade 
strategies; 

• The Technical Competitiveness Subcommittee, chaired by DOE, develops 
training materials for installing and operating renewable energy 
technologies, studies the feasibility of various renewable energy 
technology applicatioris, and assesses renewable energy resources around 
the world; 

• The Trade Policy Subcommittee, chaired by the U.S. Trade Representative, 
responds to industry reports of trade barriers; and 

• The Financing Task Force, chaired by DOE, develops financing options for 
exporters of U.S. renewable energy technologies. 

The ftiU CORECT group meets twice a year to evaluate past acti\ities and 
develop new plans. The subcommittees and task force meet periodically 
throughout the year to draw up in-depth plans. 

CORECT has no staff of its own, although it has had a series of designated 
managers from DOE who are also responsible for issues unrelated to 
CORECT. Matters pertaining to CORECT are currentiy referred to two 
individuals, the Office Director for Technical Assistance under DOE'S 
Assistant Secretary for Conservation and Renewable Elnergy, and DOE'S 
Deputy Assistant Secretary for Export Assistance under the Assistant 
Secretary for Domestic and Intemational Energy Policy. A third individual, 
a DOE staffer in the Office of Technical Assistance, was assigned in 1991 to 
work with CORECT on a full-time basis, CORECT'S admiiustrative work, 
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aruiual reports, and many of the studies it helps support are done by 
private contractors. 

Table 1.1 shows the amount of fiscal year funding for CORECT'S activities 
since its inception in 1984. DOE funds CORECT. 

Table 1.1: CORECT Funding, Fiscal 
Yaar* 1984-1991 Fiscal year 

1964 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

Amount 

$125,CXX) 

250.000 

500.000 

750,000 

750,000 

1,000:000 

1,028,000 

1.484,000 

Source: DOE. 

In 1991, 53 percent of CORECT'S budget funded technical assistance to 
renewable energy projects around the world; 35 percent went toward 
market development activities; and 12 percent supported education, 
trairung, and administrative activities, ECRE received the largest single sum, 
$449,000, primarily for market development activities, and Sandia National 
Laboratory's Design Assistance Center received the second largest, 
$415,000, primarily for technical assistance. 

Objectives, Scope, 
and Methodology 

The Chairman and the Ranking Minority Member, Subcommittee on 
Human Rights and Intemational Organizations, House Committee on 
Foreign Affairs, asked us to review CORECT'S efforts to promote the export 
of U.S. renewable energy technologies. Specifically, in this report we (1) 
discuss what activities CORECT has undertaken to increase exports of U.S. 
renewable energy technologies; (2) describe gmdelines recommended by 
CORECT for financing such exports, including simplifying the application 
process for seeking export assistance; (3) provide information on how 
CORECT recommended specific markets in the Caribbean Basin and the 
Pacific Rim and its identification of future export ntarkets; and (4) discuss 
CORECT'S efforts to follow through on trade opportunities in selected 
countries. 
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To achieve our first three objectives, we obtained documents from and 
interviewed CORECT member agency officials and contractors. We also 
obtained information firom and interviewed U.S. and foreign renewable 
energy industry representatives and World Bank, Inter-American 
Development Bank, and Asian Development Bank representatives. In 
addition, we obtained publicly available data from govemment and 
industiy sources. 

To discuss CORECT'S efforts to follow through on trade opportunities in 
selected countries, we visited the Dominican Republic and Indonesia, 
where we (1) interviewed officials from the U.S. embjissy and AID mission, 
host govemment ministries and utilities, and private comparues, and (2) 
visited renewable energy project sites. In addition, we visited U.S. 
renewable energy companies in the United States and attended CORECT'S 

1991 Pacific Rim conference and trade show in Los Angeles, Califomia 

We did our work between January 1991 and August 1992 in accordance 
with generally accepted govemment auditing standards. 

We gave CORECT and industiy officials an opportvmity to comment on the 
infonnation presented in the report. These officials' responses have been 
included where appropriate throughout the report. 
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CORECT'S Activities to Increase Exports of 
U.S. Renewable Energy Technologies 

To date, CORECT member agencies have focused on three activities: 
identifying barriers to U.S. renewable energy technology exports, 
conunissioning studies.and educational materials, and sponsoring trade 
promotion events. Although the 1989 legislation requires CORECT to 
develop a government-industry plan to increase exports of U.S. renewable 
energy technologies, CORECT has not yet produced or submitted such a 
plan. 

The 1989 legislation also stipulates that CORECT report to Congress any 
changes to the plan, how it is being implemented, and any exports 
resulting from CORECT member agency activities. However, CORECT does 
not monitor statistics on exports or market share that could help it update 
a plan and evaluate how the plan is being carried out. In addition, it does 
not systematically record export sales associated with its member agency 
activities. Although export data are available from public sources, CORECT 

cannot use these data because they are insufficient. Moreover, although 
CORECT has supported the renewable energy industry with one-eighth to 
one-half of its annual budget over the past 5 years, industry groups have 
not provided CORECT with any ofthe export infonnation they collect ECRE, 

which represents virtually aU U.S. exporters, claims that giving export or 
market share data to a public government body would reveal proprietary 
information and in so doing put the U.S. industry at a disadvantage 
vis-a-vis foreign competitors. However, ECRE did provide us with a 
summary of export data based on "best guess estimates" from industry 
sources. According to these estimates, U.S. exports of renewable energy 
equipment and services have gone up over the past 3 years. 

B a r r i P r S T d p n t i f i p H ^ ^^^ CORECT identified four main barriers to exporting renewable energy 
technologies: 

• inadequate firiancing for purchasirxg U.S. renewable energy equipment, 
particularly by developing countiy customers; 

• littie awareness by potential end-users about renewable energy technology 
performance, amplications, and cost compared with conventional energy 
options; 

• poor coordination of existing federal export assistance programs that 
could help exporters of renewable energy technologies; and 

• trade barriers imposed by foreign countries that could inhibit U.S. 
renewable energy equipment sales and put the U.S. industiy at a 
competitive disadvantage in overseas markets. 
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During its second year of operation (1985-1986) CORECT established a 
Financing Task Force to develop strategies for alleviating the first barrier. 
The strategies being developed by the Task Force are discussed in chapter 
3. CORECT is attempting to address the second barrier through educational 
brochures and trade promotion events, discussed in the following 
sections. In order to combat the third, it developed a streamlined 
application form for exporters of renewable energy technologies. (For a 
description ofthe form, see chap. 3.) With regard to the fourth barrier, a 
questionnaire distributed by the U.S. renewable energy industry found no • 
evidence of tariffs or other trade barriers that are specific to imports of 
renewable energy technologies. However, CORECT member agency officials 
and industry representatives agree that government-subsidized financing 
by foreign competitors remains an obstacle. A U.S. govemment effort ta 
address this issue as it pertains to four broad industry groups, including 
energy, is discussed in chapter 3. 

These officials also cited specific institutional barriers that include 

• a lack of information on and training in renewable energy technologies on 
the part of U.S. govemment agency officials, multilateral donor agency 
officials, and officials from developing countries; 

• a lack of infrastmcture within the targeted countries for distributing and 
maintaiiung renewable energy technologies; 

• an emphasis by U.S. development agencies and multilateral development 
banks on supporting large-scale, centralized fossil fuel energy projects, 
together with what CORECT and industry spokesmen describe as a lack of 
consideration for the environmental and social costs of such projects; and 

• an emphasis by both the public and private sector on keeping short-term 
costs low; these costs are likely to be higher for renewable energy 
systems. 

CORECT and industry officials say that other institutional barriers include 
goverrunent-subsidized prices for electricity and fossil fuels and a lack of 
laws, regulations, or incentives allowing private power producers to sell to 
utilities or other customers. 

CORECT member agencies are making some attempts to deal with these 
barriers. For example, AID is working with developing countries to design 
private power legislation, and the Financing Task Force has gotten the 
World Bank to set up a special program for small-scale projects involving 
renewable energy technologies. This program is described in chapter 3. 
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Commissioned 
Studies and 
Educational Materials 

Trade Promotion 
Events 

Between 1984 and 1991, CORECT commissioned close to 2 dozen studies 
that were prepared by ECRE, the Commerce Department, and consultants. 
Two of the earliest studies compared the policies of the United States and 
other countries toward renewable energy and the strategies of U.S. and 
foreign companies for exporting renewable energy technologies. The first 
study concluded that U.S. renewable energy programs are not well 
coordinated relative to those ofthe Europeans, Japanese, and others. It 
stated that the United States does not do a good job of following through, 
from research and development ofthe technology to maintaining or 
increasing worldwide market share. The second study found that 
establishing a local presence in targeted markets is critical to an exporter's 
success. It also found that govenunent support for research and 
development, export financing, and other activities is extremely important 
in developing a successful competitor. 

Another study supplied data on energy resources, population, and 
economic indicators in 160 nations. Others provided information on U.S. 
and multilateral sources of export firiancing assistance, as well as market 
conditions in various countries. The market studies described the power 
generation sector in 11 Caribbean Basin countries; export opportunities in 
the Dominican Republic, Greece, India, and the Philippines; and trade and 
investment regulations in 10 countries.' In addition, ECRE reported on 
specific opportunities for the application of renewable energy 
technologies in the Caribbean Basin and the Pacific Rim. 

Working together with AID, DOE, and ECRE, CORECT has also helped ftmd 
several educational booklets and brochures, including a treatise on 
renewable energy applications in agriculture and health, and a directory of 
vendors of U.S. renewable energy technologies. 

To promote the export of U.S. renewable energy technologies, CORECT'S 
Market Development Assistance Subcommittee has sponsored three main 
types of trade promotion events. TTiese events are (1) trade missions, in 
which representatives ofthe U.S. renewable energy industry travel abroad 
to show their wares; (2) reverse trade missions, in which foreign public 
and private sector officials are invited to the United States to meet with 
U.S. industry representatives and tour U.S. facilities; and (3) conferences 
and trade shows, where U.S. and foreign govemment and industiy officials 

'The 10 countries were the Dominican Republic, Greece, India, Jamaica, Kenya, Mexico, Nigeria, the 
Philippines, Spain, and Thailand 

Page 19 GAO/GGD-9S-29 Export Promotlo 



Chapter 2 
CORECTs AetMtles to Increase Exports of 
U.8. Renewable Energy Technologiea 

gather to hear presentations on U.S. technologies and view exhibits of L.S. 
products. 

In 1988 CORECT sponsored a biomass trade mission to the Caribbean Basirv 
and in 1989 it sponsored a geothermal trade mission to the region, CORECT 
focused on biomass and geothermal technologies in part because its 
Techrucal Competitiveness Subcommittee found plentiful biomass and 
geothermal resources in this region. According to CORECT'S annual reports 
for 1988 and 1989, CORECT spent $50,000 on a biomass industry brochure in 
1988 and gave $50,000 to the Geothermal Resources Council in 1989. 

In 1987 CORECT provided $50,000 to the Geothermal Resources Council for 
a reverse trade mission in which officials firom Guatemala, the Pacific Rim, 
and other regions met with U.S. geothennal industry representatives. In 
1988 it spent $50,000 on a wind energy reverse trade mission involving 
officials from these same regions. The following year, DOE, together with 
other agencies, sponsored two geothennal reverse trade missions for 
representatives from around the world. In 1990 CORECT provided $43,000 to 
the American Wind Energy Association fdr another reverse trade mission 
on wind energy for officials from the Caribbean Basin, the Pacific Rim, 
and other regions. 

In 1989 CORECT held a Caribbean Basin/Latin America-focused conference 
and trade show. Two years later, it held a Pacific Rim conference and 
trade show. The two events are described in greater detail in chapter 4. 

Numerous U.S. goverrunent and private sector officials say that these 
conferences, together with CORECT'S regular meetings and the other trade 
promotion events that CORECT has helped bring about, have been useful. 
Specifically, the officials say that these events have increased 
communication and coordination among agencies and between 
govemment and industiy by providing a forum in which participants can 
exchar\ge ideas. 

One CORECT official cautioned, however, that "you can put a buyer and 
seller together [e.g., at a trade promotion event], but you can't guarantee a 
sale." He added that successful results can be d^cult to attribute to 
CORECT. For example, he said that a $2-inillion contract with Indonesia 
negotiated with the help ofthe Commerce Department's U.S. and Foreign 
Commercial Service and Eximbank—agencies that participate in 
CORECT—probably would have taken place even if CORECT did not exist. 

Page t o GAO/GGD-9S-29 Export Promotioa 



Chapter 2 
CORECTs Activities to Increase Exports of 
U.8. Kenewsble Energy Technologies 

CORECT DOES Not 
Keep Track of Exports 

CORECT does not solicit or maintain export or market share data that could 
help revise a plan and check its progress. For example, CORECT does not 
periodically obtain or assess such data, compare them to a baseline, or 
document sales resulting from member agency activities. It therefore 
cannot detennine to what extent, if any, exports have increased. 

When we asked CORECT officials for export statistics, they suggested we 
speak to ECRE. These officials, together with ECRE representatives, 
acknowledge that CORECT does not gather such information. The industry 
consortium, which has received a significant amount of CORECT'S budget 
over the past 5 years, ̂  does collect export information. However, ECRE 
declined to provide us with detailed statistics on exports or market share. 
ECRE contends that public dissemination ofsuch information, which it 
considers proprietary, would reveal the U.S. industry's position in world 
markets and thus help foreign competitors gain market share at the ' 
expense of U.S. exporters. 

Nevertheless, ECRE submitted to us a summary of export data (see table 
2.1). This sununaiy, which shows "best guess estimates" of U.S. exports of 
renewable energy equipment and services for the period 1990-1992, is 
based on information obtained from ECRE'S member associations. 

Table 2.1: U.S. Exports of Renewable 
Energy Equipment and Services, 
1990-1992 

Dollars in millions 

Technology 

Biomass-direct combustion" 

GeothermaF 

Photovoltaics" 

Solar thermal power*' 

Solar water heating" 

Wind* 

1990 

$1.5 

3.0 
133.5 

1.0 
8.0 
1.8 

1991 

$2.4 

5.0 
195.0 

1.0 
10.0 

3.4 

199? 

$4 
12. 

210. 

2. 
12. 
4. 

• expected 

*• Source: National Wood Energy Association. 

' Source: National Geothermal Association. 

" Source: Solar Energy Industries Association. 

• Source: American Wind Energy Association. 

In 1991 ECRE and its member organizations received ft499,000, or 34 percent, of CORECTs budget f. 
that year. In 1990 the figure was t227,000, or 22 percent In 198S it was 1375,000 (38 percent), and tn 
1988 it was »390,000 (52 percent). In 1987 the industiy received »100,000, or 13 percent, of CORECTj 
budget 

Pa«si GAOî jrGD-98-29 Export Promoti 



Chapter 2 
CORECTs Activities to Increase ExporU of 
V.S. Renewable Energy Technologies 

Information &t)m public sources on some exports of U.S. renewable 
energy technologies does exist. For example, in our limited suney of 
govemment data we found that the Commerce Department tracks the 
annual dollar value of U.S. exports of photovoltaic cells assembled in 
panels (photovoltaic panels), photovoltaic cells not assembled in panels 
(photovoltaic cells), and solar water heaters for 1986-1990 (see fig. 2.1). 
Exports of photovoltaic cells in panels reached a high in 1989 and 1990 of 
over $23 million (in constant 1987 dollars). Exports of photovoltaic cells 
alone came to a high of just under $10 million in 1990. Exports of solar 
water heaters dipped from $1,337,000 in 1986 to $746,000 in 1990. These 
data difi"er from the information provided by ECRE on exports of 
photovoltaics and solar water heaters because the ECRE data include both 
goods and services and were arrived at using "best guess estimates.' 
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Figure 2 .1 : U.S. Exports of Solar 
Energy Equipment, 1986-1990 

• i ^ — • Ptiolovoitaic cells in panels 
• • • • Ptwtovoitaic cads not in parisis 
iHHBa Solar water heaters 

Notes: Due to a change in the tariff code system, the Commerce Depanmeni used some 
estimation in correlating data (rom Ihe old system to the hew. Harmonized Tariff Sysiem (HTS). 
HTS is a series of codes used by the United States and other governments to track imports and 
exports of specific products. 

Exports are valued as 'free along side.' which means free of charges before being loaded onto 
the ship. Exports so designated include only the domestic freight in getting the goods to port, but 
no ship loading charges, ocean freight, or insurance fees. 

The dollar values in the figure have t>een adjusted to factor out inflation. 

Sources: Department of Commerce, Bureau of the Census. Nalional Trade Data Bank, and 
Economic Report of the President. 1992. 

Several caveats to these data should be noted, however. First, U.S. exports 
of renewable energy technologies are determined by a number of key 
economic variables, including the prices of competing technologies (e.g., 
oil prices) and fluctuations in exchange rates. In addition, the Commerce 
Department's publicly available data do not include information on 
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exports of biomass, geotheimal, hydropower, or wind energ>' technologies 
because there are currentiy no tariff codes specific to these technologies.' 

Other caveats have to do with the destination of exports shown by the 
Conunerce Department's statistics. For example, these statistics indicate 
that the leading export destinations in 1986-1990 for photovoltaic panels 
were the United Kingdom, Gennany, and Mexico. The leading destinations 
durir\g this period for photovoltaic cells were Japan and Mexico, and the 
leading destinations for solar water heaters were Canada, West Gennany, 
South Korea, and Chile. 

CORECT and industiy officials say, however, that these data are 
inconclusive because (1) they cover orUy photovoltaics and solar water 
heaters and (2) they do not necessarily indicate the product's firud 
destination, since items may be reassembled or repackaged in one countiy 
and then shipped to another. In addition, according to a CORECT 
spokesman, the leading export markets for U.S. renewable energy 
technology firms have changed from year to year. 

Conclusions CORECT has focused its efforts on helping conduct studies of potential 
markets for renewable energy technologies. In addition, it has identified 
barriers that hinder exports of these technologies and sponsored trade 
promotion events. However, CORECT has not kept consistent records on 
export or market share data useful for updating a plan and monitoring its 
implementation. In addition, CORECT has not yet established a formal plan 
for increasing exports of renewable energy technologies. 

Recommendations To help promote the export of U.S. renewable energy technologies, we 
recommend that the Secretary of Energy work with other CORECT member 
agencies and the U.S. renewable energy technology industry to 

establish a deadline for completing the govemment-industiy plan to 
increase exports of renewable energy technologies and 
maintain consistent export or market share data that could be used to help 
update a plan and monitor its implementation. 

*rhe Commerce Department uses lO-digit codes to track exports of specific products. Some products 
do not have their own codes. Ttiese products are incorporated in codes that cover other products as 
well It is therefore not possible (o readily determine the exports of such products from U.S. 
govemment data. 
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A s e n c v C o m m e n t s CORECT and industry ofSclals commented on the first recommendation, 
° ^ saying that CORECT is now working on a government-industry plan to 

increase exports of renewable energy technologies. These ofQcials 
generally did not disagree with the facts presented in the report, although 
some said the report should focus more on the issues discussed in chapter 
3 concerning (1) the government-subsidized financing available to foreign 
competitors and (2) the difGculties experienced in financing renewable 
energy projects through AID. 
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CORECT is required, under, the 1989 act, to recommend guidelines for 
financing U.S. exports of renewable energy technologies. The act also 
requires CORECT to make it easier for U.S. exporters of renewable energy 
technologies to s^ply for funds. In February 1992 CORECT simplified this 
application process by producing a form that allows exporters to apply for 
assistance from several federal agencies at once. Additional activities 
cunentiy being pursued by CORECT include getting other organizations to 
contribute funds, helping develop new firumcirxg mecharusms, and setting 
a minimum ftmding goal at Eximbank for renewable energy projects. 

Obstacles CORECT faces involve government-subsidized financing by 
foreign competitors and a sharp drop in renewable energy project funding 
by AID, even though AID is one of the largest potential sources of federal 
support for the introduction of U.S. renewable energy technologies in 
developing countries. 

CORECT Has 
Simplified the Export 
Assistance 
Application Process 

In consultation with ECRE, CORECT has developed a new application form. 
The form will allow U.S. renewable energy companies, many of which are 
small businesses unfamiliar with federal govemment regulations and 
institutions, to apply for assistance from AID, Eximbank, the Overseas Private 
Investment Corporation, and TDP at the same time. The form was approved 
by the Office of Management and Budget in September 1991 and was made 
available in Febmary 1992. 

Funding Sources CORECT is getting a number of sources to help provide funding for 
renewable energy activities. These sources include the following: 

• AID'S Office of Energy and Infi-astmcture, to cover such services as 
training, planning, developing private sector energy projects, and helping 
to defiray the costs of certain trade promotion events; 

• TDP, to help finance prefeasibility studies and trade promotion events; and 
• ECRE, to help with certain trade development activities. 

CORECT plans to obtain frmds from the World Bank's Global Envirorunental 
Facility, a 3-year, $1.5-billion fimd recentiy created to cover msuor 
envirorunental project financing through grants and concessiorial loans.' 
CORECT also plans to obtain funds from a World Bank-AID cooperative 

'Concessional loans are loans offered at below market interest rates with longer terms and grace 
periods than market loans. 
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agreement, established in 1990 to fund preinvestment studies and the 
preparation of projects for the Global Environmental Facility. 

New Financing 
Mechanisms 

According to CORECT and industry spokesmen, one of the most promising 
mecharusms for funding renewable energy projects is the Financing 
Energy Services for Small-Scale Energy-Users (FINESSE) program, FINESSE 

charmels funds from multilateral development banks and other donors to 
small-scale renewable energy projects in four Southeast Asian 
countries—^Indonesia, Malaysia, the Philippines, and Thailand. ITie 
program was irutially proposed by CORECT at a World Bank meeting in 1988 
and was further developed at a workshop in Kuala Lumpur, Malaysia, at 
the end of October 1991. 

FINESSE received funds for activities leading up to the Kuala Lumpur 
workshop from the U.S. govemment ($475,000); the Dutch govemment 
($250,000); the Uruted Nations' Energy Sector Management Assistance 
Program ($85,000); the Rockefeller Foundation ($45,000); and the Asian 
Development Bank ($20,000). These funds were used to create business 
plans for several proposed projects, to conduct market studies in the four 
Southeast Asian countries, to pay administrative expenses, and to finance 
other activities. 

Based on information from the Kuala Lumpur workshop, renewable 
energy and energy efficiency projects in the four countries were identified 
for potential funding through FINESSE. The anticipated cost of these 
projects is $823 million. In the Philippines alone, $324-million worth of 
projects were proposed by FINKSE and approved by the Philippine 
govemment. The governments of Indonesia, Malaysia, and Thailand have 
identified other projects for FINESSE fiinding. The projects are currentiy 
being processed by a newly formed office at the World Bank that was set 
up to administer the FINESSE program. A CORECT spokesman noted that, 
although the U.S. renewable energy technology industry does not have a 
"lock" on these projects, it is in a good position to vie for them with 
foreign competitors. 

According to CORECT, the FINESSE mechanism is promising for several 
reasons. First, the four HNESSE countries have now become planners of 
renewable energy projects instead of just recipients of aid. Second, a way 
has been found for the World Bank and other large donor agencies to fund 
small projects by charmeling the funds through local intermediary 
orgaiuzations. Third, a large potential market for U.S. exports of 
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renewable energy technologies has been identified. Finally, high-level 
ofBcials from each of the four countries, as well as from the World BarUc, 
have been actively involved in FINESSE. 

CORECT ofBcials say that the FINESSE mechanism may be replicated in other 
parts ofthe world, such as the Caribbean Basin, Mexico, and India Public 
and private sector representatives from these regions attended the 
workshop in Kuala Lumpur. 

The Intemational Fund for Renewable Energy and Efficiency (IFREE) is 
another mechanism for financing U.S. exports of renewable energy 
technologies. Funded at $2.1 million by AID, DOE, the Envirorunental 
Protection Agency, and the Rockefeller Foundation, IFREE supports travd 
for U.S. renewable energy industry representatives and foreign business 
contacts; prefeasibility and preinvestment studies; and techrucal 
assistance to multilateral financing institutions, IFREE is managed by a 
board consisting of representatives from AID, DOE, the Environmental 
Protection Agency, ECRE, and the Rockefeller Foundation. 

An Innovative Financing 
Program in the Dominican 
Republic 

Enersol is a U.S.-based, nonprofit development organization that works 
with local development organizations and distributors of photovoltaic 
systems for rural households in the Caribbean Basin and other parts ofthe 
world. It has created an iruiovative model in the Dominican Republic for 
disseminating and financing photovoltaic technology. The model involves 
setting up local credit associations that eruble villagers to afford solar 
energy systems for their homes. Enersol identified a demand in the 
Dominican Republic for small-scale solar energy systems because villagers 
were meeting lighting and other energy needs with dry cell batteries and 
kerosene paid for with cash earned from agriculture, tourism, and 
remittances from relatives in the Uruted States. Enersol introduced the 
villagers to solar energy, which requires littie maintenance and no fuel. 
Instead of using their cash to buy kerosene, the villagers use it to make 
payments on the solar energy systems installed in their homes. 

Elnersol received a grant from CORECT to prepare a case study, which was 
presented at CORECT'S Caribbean Basin/Latin America-focused corxference 
and trade show in 1989. Enersol's Director attended the event, where he 
ananged an agreement with a company to supply photovoltaic panels to 
the Dorrurtican Republic. 
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Enersol has also been assisted in its efforts by the Peace Ck)ips, which has 
used small grants from AID for setting up revolving credit funds. In 
addition, the Peace Corps has provided volunteers to help ir\stall the 
photovoltaic systems in villagers' homes and organize the credit 
associations. "The systems installed by EInersol in the Dominican Republic 
since it began its activities in 1985 now nuniber in the thousands. 

AID'S OfiBce of Energy and Infrastmcture and DOE are currentiy fiinding 
Enersol's efforts to help other countries in the Caribbean Basin replicate 
its activities in the Dominican Republic. The agencies are also funding a 
video on Enersol that will be distributed worldwide. 

Eximbank Funding Eximbank has Set a goal of devoting 5 percent of its energy sector financing 
to renewable energy projects. ^ According to Eximbank, renewable energy 
projects accounted for 43.8 percent of its energy sector authorizatioivs in 
fiscal year 1989 and 9.9 percent in fiscal year 1990. Most of these projects 
involved the export of equipment for large hydropower dams. In fiscal 
year 1991 Eximbank authorized financing for $45.3 million of export sales 
involving geothermal, hydropower, and solar energy technologies. This 
figure represents a decrease from $65.2 million of export sales of 
renewable energy technologies supported by Eximbank in Gscal year 1990 
and $142.9 million in fiscal year 1989. According to Eximbank, renewable 
energy projects accounted for only 1.6 percent of its energy sector 
authorizations in fiscal year 1991, falling short ofthe 5-percent goal. An 
Eximbank Official responsible for renewable energy projects attributed this 
drop to a marked increase in authorizations for noru"enewable energy 
projects and iiuufQcient requests received by Eximbank for financing from 
exporters of renewable energy technologies. 

Funds Available to 
Foreign Competitors 

According to ECRE'S Chairman, the most significant barrier to U.S. exports 
of renewable energy technologies is the tied aid donor programs of the 
Europeans and the Japanese. "Wied aid" provides low interest financing 
and/or grants for purchases from the donor country. The Chairman said 
that such assistance can play a critical role in nurturing the adaptation of 
commercially viable renewable energy technologies by developing 
coimtries. 

'Section 534(d) ofthe Foreign Operations. Export Financing, and Related Programs Apprt^riaiions 
Act of 1990 (P.L 101-167) requires Eximbank to "seek to provide not less than 5 percent" of its energy 
sector expon financing for renewable energy projects. Although this provision was contained in an 
appropriations act, Eximbank has interpreted it as a permanent re<iuirement and has continued to 
apply the S-percent goal to financing in succeeding fiscal years. 
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To illustrate this point, in June 1991 testimony before the Senate 
Appropriations Subcommittee on Foreign Operations, the American Wind 
Energy Association's Director of Govenunent Affairs recounted how U.S. 
wind energy experts had made a marketing tour of India in 1988. Every 
potential customer had asked what grants or loarvs were available from the 
U.S. govemment. The answer was "none." The following week the Danes 
announced a $25-million tied aid grant to India for Danish wind turbines. 
Four of the five government-approved technical collaboration projects for 
wind turbines in India are now with Danish fiims. 

On May 15,1990, AID and Eximbank armounced the creation of a $500-million 
mixed credit (grant, loan, and loan guarantee) facility to combat foreign 
govenunents' tied aid practices in the communications, constmction, -
energy, and transportation sectors in two Pacific Rim countries (Indonesia 
and the Philippines) and two other Asian countries (Pakistan and 
Thailand). The funding pool was drawn from the Eximbank's tied aid credit 
fund, Eximbank-guaranteed commercial loans, and AID'S Economic Support 
Funds. 

On October 1,1990, AID and Eximbank authorized a $125-million tied aid 
credit facility for the Philippines. On June 14,1991, $127.7 million was 
authorized for Indonesia Several months later, $212.4 million was 
authorized for Thailand and Pakistan, bringing the total mixed credit funds 
authorized for the four coimtries to $465.1 million. 

Of the $465.1 million available, $50.5 million, or 10.9 percent, was set aside 
for three renewable energy projects: a $28.5-million geothermal plant in 
the Philippines; $20 million in boiler equipment for cogeneration using 
biomass at a pulp and paper factory in Thailand; and a $2-million hybrid 
power system on an Indonesian island that will use solar energy, wind 
energy, and diesel fuel. According to an Eximbank spokesman, Eximbank was 
told that the $20-million Thai project was lost to a foreign entity due to a 
more competitive bid. 

On October 24th of this year the President signed the Energy Pohcy Act of 
1992 (P.L 102-486), which mandates CORECT to conduct a study of the 
"subsidies, incentives, and policies" used by foreign countries to promote 
exports of renewable energy technologies. The new law also requires the 
Commerce Department to develop a database and report to Congress on 
(1) the envirorunental and energy needs of foreign countries, (2) the U.S. 
technologies and services that can meet those needs, and (3) the cunent 
status of bilateral and multilateral programs for promoting U.S. exports of 
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renewable energy technologies. No specific funding, however, was 
authorized for any of these tasks. 

AID'S Funding for 
Renewable Energy 
Programs Has 
Plummeted 

According to OORECT and industiy ofQcials, COREXT has had difficulty 
promoting renewable energy projects through AID, one of the largest 
sources of U.S. govemment funding potentially available for 
coRECT-related activities, AID has provided erratic fiinding for renewable 
energy projects over the years. Its overseas missions, where the bulk of its 
resources are allocated, spent Just under $6 million on renewable energy 
projects in the late 1970s. ITie figure Jumped to Just under $30 million in 
1982 and 1983, dropped to less than $10 million in 1988, and fell to close to 
zero in 1989 and 1990.' 

According to AID'S Washington, D.C.-based Office of Energy and 
Infrastructure, renewable energy prefects must compete with a broad 
range of overseas programs in the health, agricultural, educational, and 
other sectors. A 1980s reduction in officers knowledgeable about 
renewable energy, along with disappointing results from renewable energy 
projects in the first half of the decade, lefl renewable energy projects with 
litUe support in the field. * In addition, AID'S efforts to consolidate activities 
in the field, to concentrate on fewer goals, and to avoid funding new 
program areas resulted in "the perception of renewable energy as a "new 
area' to be avoided," according to an official from AID'S Office of Energy 
and Irifi'astmcture. 

JSCBE stated that TDP and Eximbank, in contrast to AID, are inaking a concerted 
effort to assist the U.S. renewable energy industry. 

The Energy Policy Act of 1992 directs DOE to establish several programs 
through AID that are designed to promote U.S. exports of renewable energy 
technologies. One program involves training individuals from developing 
countries in the operation and maintenance of renewable energy 
equipment The act authorizes IX>E to spend $6 million annually on this 
program for fiscal years 1994-1996. Another program involves setting up a 

*rheae figures are reflected In a graph firom Danid Waddle, Robert Ped^rk. and Michael Jottes, 
"Renewable Eneny Projects, Lessons fiom the Past and Dlrectiona ft>r the Future,* Natural Resources 
Ponim (United NaUona: New York City, Nov. IQSS). The gnph is included in testimony by Michael L 
Marvin, Director cf Government ASairs for the American Wnd Energy Aasodation, before the Senate 
Appn^riations Subcommittee oo Foceign OpeiaHons, June 25,1991. 

*O0RBCT and industry spokesmen said, however, that these disappcinlii\g results were di» mon to 
institutional barriers to reitewable energy than to the technical pertbnnance of VS, renewable eneigy 
equipmeiu or services. 
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mecharusm to introduce U.S. renewable energy technologies to these 
countries. IX)E is authorized to fund the program at $100 million per year 
for fiscal years 1993-1998. 
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The 1989 act requires CORECT to target markets for federal export loan 
programs, development programs, and programs assisting the private 
sector. Using criteria that it developed, CORECT targeted four countries in 
the Caribbean Basin and two countries in the Pacific Rim as good 
potential markets for the export of U.S. renewable energy technologies. In 
the future, CORECT plans to focus on E^tem Europe and Mexico. 

Criteria Were 
Developed 

According to the studies commissioned by CORECT, the Pacific Rim offers 
the best opportunities for increasing exports of U.S. renewable energy 
technologies, followed by the Caribbean Basin. 

CORECT focused on the Caribbean Basin first because of its proximity to the 
United States. In addition, according to a Commerce Department 
spokesman, the White House had already established a focus on the region 
through the Caribbean Basin Irutiative, and an interagency working group 
that included many ofthe same agencies that now make up CORECT had 
been set up to nm the Initiative. 

In 1987 CORECT targeted Barbados, the Dominican Republic, Guatemala, 
and Jamaica In 1989 it targeted Indonesia and the Philippines in the 
Pacific Rim. CORECT and industry spokesmen stated that the following 
criteria were considered in selecting these countries: 

the availability of renewable energy resources in the countries, 
the amount of U.S. and multilateral development assistance flowing to the 
countries, 
the energy pricing structure (i.e., which countries offered the highest 
prices for power generated in remote locations), 
the govemment's attitude toward using renewable energy, 
the availability of financing and technical infrastmcture for renewable 
energy projects, 
the political and economic stability ofthe countries, and 
the percentage ofthe population without access to electricity. 

The desire to balance Elnglish-speaking countries (e.g., Barbados and 
Jamaica) with Spanish-speaking ones (e.g., the Dominican Republic and 
Guatemala) was also a factor in selecting countries in the Caribbean Basin, 
according to a Commerce Department spokesnum. 

On several trips in 1987, CORECT identified renewable energy projects in the 
four Caribbean Basin countries that could be used as vehicles for U.S. 
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exports. It also sponsored a Caribbean Basin/Latin America-focused 
conference and trade show in Miami, Florida, in 1989. According to 
CORECT'S 1990 annual report, industiy representatives estimated that about 
$10 million in sales resulted frxjm the trade show. However, neither CORECT 
nor ECRE has provided any documentation to verify this figure. 

In June and September 1990 CORECT made two trips to each of the two 
Pacific Rim countries and in early October 1991 held a Pacific Rim 
conference and trade show in Los Angeles, Califomia The Guatemalan 
Energy Minister was one of many foreign guests attending the show, in 
addition to those from the designated Pacific Rim countries. As a result of 
the show, according to a Conunerce Department official, Guatemala plar« 
to launch a rural electrification program using U.S. renewable energy 
technologies. 

Federal Export Loan 
Programs and 
Development 
Programs in the 
Caribbean Basin and 
the Pacific Rim 

Eximbank is the agency responsible for most nonagricultural federal export 
loan programs. The availability of its export promotion assistance depends 
on the creditworthiness of the countries to which U.S. goods are to be 
exported. For example, Eximbank eliminated all medium-term coverage' for 
exports to the Dominican Republic in 1988 and ceased to allow any loans 
or guarantees for the Dominican Republic in 1990. It did so due to the 
Dominican Republic's large accumulated debts and the country's poor 
prospects for repaying any new debts. Despite the Dominican Republic's 
poor credit rating, there is a market in that country for snudl-scale 
purchases of U.S. renewable energy technologies. Tliis market is described 
in chapter 3. Eximbank maintains less severe restrictions on the financing of 
exports to Guatemala, Jamaica, and the Philippines, and imposes no 
restrictions on the financing of exports to Barbados or Indonesia. 

AID, and, to a lesser extent, other U.S. govemment agencies, provide 
official development assistance to various countries around the world. 
Unlike Eximbank, which responds to requests from U.S. exporters, AID'S 
funds are allocated based on a country's development needs and U.S. 
policy considerations. Of the six countries targeted by CORECT, Jamaica 
received the most dollars per capita in official bilateral development 
assistance from 1984 (the year CORECT was established) to 1990 (the latest 

'Medium-term coverage applies to loans equal to or under tlO million that hsve a term of 7 years or 
le 
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year for which data are available).' In 1986, when CORECT targeted 
countries in the Caribbean Basin, Jamaica received $45.73 dollars per 
person in U.S. official development assistance. Guatemala was next, with 
$11.36 per person, followed by the Dominican Republic, with $7.63 per 
capita Barbados received less than $1 per person. In 1989, when CORECT 
focused on Indonesia and the Philippines in the Pacific Rim, the 
Philippines received $3.51 per c^ita and Indonesia received $0.53. 

Future Focus on 
Eastem Europe and 
Mexico 

Over the next 2 or 3 years CORECT plans to focus on Czechoslovakia, 
Hungary, Poland, and possibly other countries in Eastem Europe as 
potential markets for U.S. renewable energy technologies. During fiscal 
year 1992 it allocated $160,000 for project identification activities in 
Eastem Europe, CORECT gave ECRE funds to take an exploratory trip to 
Czechoslovakia in August 1991, and ECRE is currentiy negotiating to station 
a U.S. renewable energy industiy representative in Prague. In addition, DOE 
provided $20,000 to ECRE to allow representatives of U.S. renewable energy 
industries to participate in United Nations-sponsored workshops in 
Europe during the first half of 1992. These workshops will also be 
attended by East European officials. According to DOE and AID officials, in 
fiscal year 1991 AID allocated about $150,000 to assess renewable energy 
resources in Bulgaria, Czechoslovakia, Hungary, Poland, and possibly 
Romania. 

CORECT also plans to focus on Mexico in response to a Mexican 
govemment rural electrification effort involving heavy use of renewable 
energy technologies. According to CORECT'S consultant on Mexico, in 1991 
DOE began developing, in cooperation with its Mexican counterparts, a 
renewable energy program designed to support the rural electrification 
effort and other renewable energy activities. The consultant stressed that 
Eximbank has been extremely helpful in promoting financing for U.S. 
renewable energy technology exports to Mexico to support the program. 
Eximbank is involved in a broad U.S. effort to help Mexico restiructure its 
economy. ^ 

*rhe source for figures on U.S. official bilateral development assistance was the U.S. Department of 
Commerce, Bureau of Economic Aiulysis (Washington, DC: Apr. 1991). The source for population 
data was the Uiuted Natioia Monthly BuUetir̂  of SiaosiJcs. as published in the Intematioiu^ Monetary 
Fund's Intemariotxal Rriancial Statistics Yearbook, 1991 (Washington, D.C). 

Tor example, the Eximbank's authorizations for loans, guarantees, and medium^erm insurance for 
expons to Mexico grew 10-fold over the last S years, jumping from t335 miUion in fiscal year 1987 to 
•3.5 billion in fiscal year 1991. The 1991 figure represents 48 percent of the Eximbank's authorizations 
for that year. 
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Although CORECT helped identify trade opportunities in the Pacific Rim and 
the Caribbean Basin, it did not assign responsibility for following through 
on those opportunities. However, FINESSE, the new multilateral financing 
mechanism created with the help of CORECT (see chap. 3), may be useful in 
monitoring opportunities in Indonesia and other Pacific Rim countries. In 
the Dominican Republic, financial problems made it difficult to pursue the 
opportunities identified in that country. Industry efforts, supported by 
recent legislation, may make it easier to follow through on trade 
opportunities. 

With the creation of TPCC in 1990, and Its codification on October 21,1992, 
the task of promoting exports from all U.S. industries was subsumed 
under one forum, CORECT now coexists with this broader effort, carrying 
out many ofthe same activities to advance renewable energy technology 
exports that TPCC has begun to undertake on behalf of all exports. 
However, there is currently littie coordination between CORECT and TPCC. 
We believe that the possibility of urmecessaiy overiap can be minimized if 
CORECT works in support of the overall TPCC effort 

Indonesia: A Case 
Example of Mixed 
Follow-Through 
Efforts 

Indonesia has the potential to become a m Ĵor market for U.S. exporters of 
renewable energy technologies, based ori its growth rate and geography. 
Energy demand is outstripping capacity as the economy expands. 
Although currentiy an oil exporter, Indonesia is ejcpected to be a net oil 
importer by the end ofthe decade. The Indonesian govemment is 
therefore eager to explore new energy options, including renewable 
energy, to meet the needs of its growing industrial sector and populatioa 
With close to 200 million people, Indonesia is the fourth most populous 
countiy in the world. According to Indonesia's national utility, however, 
the electricity grid currentiy reaches only about 32 percent ofthe 
populatioa "The geography ofthe Indonesian archipelago—66,000 villages 
spread out over thousands of islands—makes grid extension fiieled by 
large, centralized power plants costiy and difficult Representatives ofthe 
U.S. renewable energy industiy say that renewable energy systems, many 
of which are snull and decentralized, are better suited to this 
environment 

In order to strengthen its economy and attract foreign Investors, the 
Indonesian govemment has recentiy instituted a series of trade, 
investment, and price reforms. TTie trade and investment reforms include 
simplifying port and customs procedures; lowering some tarifEs (although 
high tariffs remain on Imports of photovoltaic panels and wind turbines); 
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reducing the licensing requirements for manufacturers; improving access 
to financing for foreign and domestic firms; and establishing duty-free, 
bonded warehouse zones. The govemment also introduced new legislation 
in June 1991 that lowered taxes on business ventures. In addition, in 
April 1990 it began to implement a 1985 law authorizing private power 
generation. The govemment's pricing reforms include revising electricity 
and diesel fuel prices to better reflect market prices. The reforms thereby 
encourage contracting with private power suppliers and using altemative 
energy sources. 

During the summer of 1990 CORECT helped sponsor two trips to Indonesia 
by opportunity identification teams from member agencies and the U.S. 
renewable energy industry. As of July 1991, approximately a year after th© 
last team retumed, there had been littie action concerning the trade 
possibilities identified by the teams. For example, most of the Indonesian 
public and private sector officials who met with the teams in June and 
September 1990 said that they have not been contacted since then by U.S. 
renewable energy industry representatives. In addition, although many of 
these officials were told by CORECT member agency representatives that 
they would receive more information on U.S. renewable energy 
technologies, a nuyority told us that they had not received such 
infonnation. It appears, therefore, that CORECT did not adequately assure 
that an appropriate agency would assume responsibility for tracking the 
trade opportunities identified on these trips. 

Although CORECT released the names of potential customers in Indonesia to 
industry associations in October 1990,1 month after the last opportunity 
identification trip was completed, we found no evidence that this 
information resulted in the initiation of any renewable energy projects 
involving U.S. equipment or services. The full report ofthe opportunity 
identification teams' findings was released in September 1991,1 year after 
the last team retumed from the Pacific Rim. CORECT spokesmen said that 
given its small budget CORECT can only provide information to and 
coordinate the activities of U.S. govemment agencies, nongovernmental 
organizations, and industry groups, with the ultimate goal of increasing 
U.S. exports of renewable energy technologies. They said CORECT cannot 
assure that any trade opportunities identified will result in export sales. 

The AID mission in the Indonesian capital, Jakarta, currentiy spends less 
than 1 percent of its $45 million-$50 million armujd budget on energy. Its 
main focus is on privatization of the energy industry. The only energy 
project funded by the mission in the last 6 years was a coal research 
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project However, a U.S. wind turbine manufacturer and a contractor to 
AID'S Office of Energy and Infrastructure recentiy persuaded the mission to 
cofinance a pilot project involving wind-powered irrigation pumps in 
coryunction with the mission's agricultural program. The project is being 
co&ianced by the Japanese government which has experienced problems 
with kerosene-powered engine pumps used in its Indonesian irrigation 
projects. 

Efforts to Establish 
Oversight Capabilities 

The FINESSE program, discussed in chapter 3, is a new multilateral 
financing mechanism for small-scale energy users in Indonesia and other 
Pacific Rim countries, CORECT helped develop the mechanism, which may 
be an effective vehicle for monitoring trade opportunities identified by 
CORECT member agencies. The World Bank has established a special office 
to oversee the implementation of small-scale renewable energy projects, 
and several U.S. companies are pursuing potentially profitable projects in 
Indonesia and elsewhere in the Pacific Rim. These projects include 
establishing wind-powered battery charging stations in Indonesia, 
manufacturing and installing small photovoltaic power systems in the 
Philippines, and other activities. 

In addition, an AID contractor is currentiy setting up a Renewable Energy 
Project Support Office to share the cost of feasibility studies. The office is 
slated to occupy part of a U.S.-Indonesian Business Center to be set up by 
the AID mission. Another AID contractor is creating an equity investment 
mechanism for applying renewable energy technologies. A CORECT 
spokesman from the Department of Commerce characterized these 
activities as a step in the right direction, but said that they are not as good 
as having the U.S. renewable energy industiy station a representative in 
Indonesia 

Opportunities in the 
Dominican Republic 
Lost Due to Financial 
Difficulties 

According to officials in the Dominican Republic, the govemment is 
receptive to renewable energy technologies because the countiy lacks 
indigenous fossil fiiel resources and the hard currency 'to import them. It 
also has a significant unmet demand for electricity. However, financing of 
projects is a maior problem in the Dominican RepubUc. Unlike Indonesia, 
the Dominican Republic does not have abundant natural resources that it 
could export to earn hard currency. For this reason and others, no action 
has been taken on any ofthe trade opportunities in renewable energy that 

'Hard currency is a medium of exchaivge that is freely convertible into other currency. 
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were identified by CORECT member agency teams in 1987. In addition, the 
AID mission in the Dominican Republic has focused on other efforts. 

In discussions with U.S. and Dominican Republic govemment officials as 
well as with importers and users of renewable energy technologies, we 
found no evidence that any of the 11 renewable energy projects identified 
by CORECT member agencies in the Dominican Republic have been 
implemented. Four ofthe projects involved hydropower, three involved 
biomass, two involved photovoltaics, and two involved wind energy. 

We spoke with Dominican Republic govemment officials and private 
sector representatives responsible for seven ofthe projects and were told 
that they have not acted on any of these projects. In addition, U.S., 
Dominican Republic, and private sector officials told us that they have 
seen no indication that the other four projects have been carried out 

These officials attribute the lack of action to difficulties in obtaining 
financing, saying that few in the Dominican Republic can pay for the 
equipment and services that U.S. exporters would like to provide. For 
example, according to a member ofthe U.S. National Hydropower 
Association who helped identify the four hydropower projects in the 
Dominican Republic, these projects were not implemented because the 
govemment could not pay for them. 

Financial difficulties also hindered an industrial end-user who was 
involved in two other projects, one using solar energy, the other, biomass. 
The solar project involved installing photovoltaic panels to power chicken 
farm ventilation, lighting, refiigeration, battery charging, and water 
pumping. A company representative explained that the economic situation 
in the country rendered the project infeasible: interest rates were too high 
for loan financing, and letters of credit were difficult to obtain.' The 
biomass project involved using poultry manure as a reusable fuel The 
company remains eager to use biomass technologies but has been unable 
to obtain the necessaiy technical assistance and equipment for this 
project 

According to a U.S. renewable energy industiy representative who helped 
identify trade opportunities in the Dominican Republic, an additional 
reason why nothing has been done is that U.S. exporters could not contact 
potential customers connected with any of the opportunities until the 

'A letter of credit is a document issued by a banlc guaranteeing the payment of a customer's drafts up 
to a stated amount for a specified time period It substitutes the baiUc's credit for the buyer's and 
eliminates the seller's risk Letters of credit are used extensively in intemational tzide 
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Commerce Department released its report summarizing the findings of 
several CORECT cosponsored trips to the Caribbean Basin to identify 
potential projects. He explained tliat timely follow-through is critical in 
pursuing business contacts. The report was released in July 1988, over 8 
months after the last trip was completed. 

Follow-through activities are complicated by the fact that U.S. agencies in 
the Dominican Republic have provided limited assistance to U.S. exporters 
of renewable energy technologies. For example, although the Commerce 
Department's U.S. and Foreign Commercial Service has held local trade 
shows featuring U.S. renewable energy equipment it was not able to 
replace the commercial officer who left the Dominican Republic in 
June 1991 until 6 months later. Such an officer's responsibility is to help 
promote exports of U.S. products. According to the Director for the 
Westem Hemisphere for the U.S. and Foreign Corrunercial Service, the 
Dominican Republic and other countries in the Caribbean Basin represent 
relatively poor prospects for U.S. exports and, therefore, have a lower 
priority. 

In addition, promoting U.S. renewable energy technologies is not a priority 
for the AID mission, according to conversations with mission officials, AID'S 
energy programs in the Dominican Republic have focused on promoting 
independent power sales to the electricity grid, planting trees for wood 
fuel, and improving the national electric utility's ability to measure 
electricity usage and collect revenue. With respect to selling to the 
electricity grid, for example, only 1 of the 10 independent power projects 
approved by a newly created private power board involves renewable 
energy. ^ Moreover, this renewable energy project involves a British, rather 
than a U.S., firm. However, the Dominican Republic board was set up with 
legal and technical assistance from AID in accordance with legislation 
passed in Febniary 1990. * 

"Of the remaining rune projects, eight involved oil-fired power generation and one involved electridty 
distribution and transnussion line repair. 

'Estabhshed under Dominican Republic Law 14-90, the board is designed to stimulate the country's 
economic development by providing a regulatory framework for companies involved in generating 
power. 
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Industry 
Follow-Through 
Efforts Funded by 
CORECT 

CORECT has provided funds to ECRE to ascertain how to use existing U.S. 
and multilateral agency offices in the Caribbean Basin, the Pacific Rim, 
and Eiastem Europe to help the U.S. renewable energy technology industiy 
develop a presence in these markets. Pursuant to this effort, negotiations 
are under way with organizations in Costa Rica to cover the Caribbean 
Basin/Latin America; Malaysia to cover the Pacific Rim; and 
Czechoslovakia to cover Eastem Europe. According to ECRE'S Executive 
Director, DOE and AID'S Office of Energy and Infi-astmcture are providing 
additional funding of $325,000 to help support the placement of industry 
representatives in existing federally funded facilities in these three 
countries. The recentiy enacted Energy Policy Act of 1992 mandates 
CORECT, in cooperation with the Commerce Department to assign one 
expert in renewable energy technologies to a U.S. and Foreign 
Commercial Service Post in the Pacific Rim and another expert in these 
technologies to a post in the Caribbean Basin. The act authorizes DOE to 
spend $500,000 per year for fiscal years 1993 and 1994 for this purpose. 

CORECT'S Role Is 
Altered by the 
Creation of TPCC 

Six years after CORECT was established by law, the President formed TPCC 
to undertake many ofthe same types of activities for all U.S. industries 
that CORECT has performed for the renewable energy industry. For 
example, TPCC working groups have issued an interagency calendar of 
upcoming U.S. trade promotion events and drafted a report that identifies 
stmctural impediments faced by U.S. exporters trying to obtain adequate 
financing, TPCC has also held a series of national export conferences to 
raise the export awareness of the U.S. business community and set up a 
Trade Information Center where U.S. firms can obtain information on 
trade promotion programs and activities. At present littie coordination 
exists between CORECT and TPCC. 

In October TPCC received a legal underpinning when the President signed 
the Export Enhancement Act of 1992. This act formally mandates TPCC to 
unify and coordinate federal export promotion and financing efforts, to 
produce a govemmentwide strategic plan for these efforts, and to "prevent 
unnecessaiy duplication in federal export promotion and financing 
activities." We believe that if CORECT'S activities are not coordinated with 
those of TPCC, such a duplication of efforts may occur. 

'Conclusions We believe that CORECT has not adequately delegated responsibility for 
following through on member agency activities, particularly trade 
opportunities identified by these agencies in recommended markets. In 
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addition, the creation of TPCC has altered the context in which CORECT 
operates: CORECT is attempting to do for one industiy that which TPCC seeks 
to do in a coordinated maimer for all U.S. industries. 

Recommendations To help promote U.S. exports of renewable energy technologies, we 
recommend that the Secretary of Energy, together with the other CORECT 
member agencies and the U.S. renewable energy technology industry, 

develop a way, through the CORECT mechanism, to assign responsibility for 
tracking member agency activities, including trade opportunities identified 
by these agencies in recommended markets, and to document to the 
extent possible, any exports associated with such activities; and 
work with TPCC to define the way in which CORECT'S mandate and activities 
can be integrated into the overall U.S. export plan that TPCC is developing. 

Agency Comments ECRE'S Executive Director commented on the second recommendation, 
saying that he did not think TPCC would be effective in promoting exports 
of renewable energy technologies. He said CORECT works because it is an 
industry-government collaboration. But he added that if TPCC undertakes 
such collaboration it too, may work. With regard to CORECT'S follow-up 
efforts, CORECT spokesmen said CORECT has done all that could be expected 
of an interagency body with a small budget of just over $1 million. We 
believe that even though CORECT'S budget is limited, CORECT should be 
accountable for the public resources it spends. 
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tb Frame Public Policy on Geothermal Energy 
in the Context of the National Energy Strategy 

A. John Armstrong 

A. INTRODUCTION 

In the days before the Gulf War dominated the news, when 

Premier Gorbachev still appeared on the front pages of our 

newspapers, the press reported a quip he made upon leaving a 

meeting with his counselors. Gorbachev stated that President 

Miterrand is reported to have 100 mistresses, one of them has Aids 

— he does not know which one. President Bush has 100 security 

guards, one of them is a terrorist — he doesn't know which one. 

"I [Gorbachev] have 100 economic advisors, one of them is smart — 

I don't know which one." 

Today those of us in the United States geothermal industry 

who are concerned with the national energy strategy are similarly 

situated — particularly with respect to which of a multitude of 

competing approaches do we support in order to secure our export 

position in the markets of the developing countries. In some 

respects the problems confronting the geothermal industry can be 

simply stated. The U.S. geothermal industry is the most 

experienced and technically proficient explorer, developer and 
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producer of energy in the world. The industry, however, has begun 

to reach its limits of growth here in the United States, and 

therefore, to survive, has to look outward to exports. 

Unfortunately, the industry has not proven competitive in exporting 

equipment and services. It is: 

" closed out in the European Economic Community; 

° closed out in the developed countries of the Pacific 

Rim; and 

" not gaining ground in.the developing countries. 

Why are we not competitive? At the risk of over

simplification I believe there are five reasons for our competitive 

shortfall: 

1. Lack of competitive financinq. In developing 

countries, who will pay for a project determines who 

will get the project. Who provides the financing 

irrevocably determines the decision-making process — 

not long term financial benefits or technical or 

environmental considerations. 

2. Unlevel playing field. Foreign competitors are not 

subject to the Foreign Corrupt Practices Act. 
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3. We are not there. If you are not physically in the 

country to which you are exporting, you are not in the 

exporting market. We don't live there, we don't know 

the language, we don't know the territory. Our 

competitors do. 

4. We fight among ourselves. We have never had even the 

semblance of the sogo shosha — the Japanese trading 

houses like Mitsui and Mitsubishi. The English have 

utilized their trade associations to establish an 

effective networking system. The Japanese have 

developed the networking to an art. In Japan, the 

"old school tie" goes back to kindergarten. The 

geothermal industry, it may be noted, has made some 

strides. The NGA has applied for, and been granted, 

an Export Trading Certificate of Review under the 

auspices of the National Geothermal Association and 

has organized itself as an export trading company 

known as "USGIC" (the U.S. Geothermal Industries 

Corporation); however, this fledgling organization is 

just beginning its efforts to cooperate and even 

collude overseas. 
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5. Effective Industrv/U.S. Government Cooperation. The 

U.S. Government and U.S. Industry have not yet learned 

how to work effectively overseas. Industry does not 

mobilize the full economic and political force of the 

U.S. government — its network of commercial and 

political offices. It does not take full advantage of 

Eximbank, OPIC, USAID, Commerce, TDP and the legions 

of potential support. The U.S. government is shy of 

supporting one U.S. competitor to the alleged 

disadvantage of another. In contrast, Japanese 

industry and government work hand in glove — the 

private sector is part of the aid process. As a 

result, industry is well connected in recipient 

governments. Industry knows the people, tells them 

what kind of assistance to request, helps them make 

the request and greases the system in Tokyo to get the 

projects approved. Adam Smith never went to Japan and 

the Japanese government considers the private sector 

an integral and welcomed participant in the aid 

process. 

Thus there are both policy and practical reasons as to why 

industry is faulting in its efforts to enter the international 

export market. One of the key issues is the issue of Tied Aid. 
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B. WHAT IS TIED AID? 

One could ask the proverbial 12 bishops or Gorbachev's 100 

economic advisers what "Tied Aid" is and you would get 112 

different answers. A glossary attached to this paper is an extract 

from the April 1989 "Report to the U.S. Congress on Tied Aid Credit 

Practices", published by the Export Import Bank of the United 

States and is consistent with Public Law 100-418 of the Omnibus 

Trade and Competitiveness Act of 1988. This material will provide 

more accurate definitions. However, for the purposes of discussion 

"Tied Aid" will be used to refer to the practice of providing 

grants and/or concessional loans, either alone or combined with 

export credits, linked to procurement from the donor country. 

Allow me to offer a concrete example, Eximbank and USAID are 

currently negotiating concessional financing facilities ("CFF") in 

the Philippines, Indonesia and Thailand. Each of these facilities 

will be provided with $125 million in Tied Aid. The CFF's are 

structured to provide AID for infrastructure projects in the areas 

of energy, transportation, telecommunications and construction. 

Thirty-five percent of the financing will be in the form of a grant 

provided from USAID funds and the war chest (a $150 million funded 

Eximbank facility). Sixty-five percent of the financing will be in 

the form of a loan guaranteed by Eximbank. "Tied Aid" in the 
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Philippines therefore means that the U.S. government will provide a 

35% grant and a 65% loan guarantee which is linked to procurement 

of products and services from U.S. industry. 

C. THE U.S. POLICY PERSPECTIVE. 

U.S. Tied Aid can best be understood in context of the U.S. 

government's historical policies. In the early 1970s the U.S. 

intentionally shifted its^ID^focus away from 

capital-goods-intensive infrastructure assistance and toward "basic 

human needs." The 1973 "New Direction" legislation required AID to 

focus its resources on areas fundamental to a developing society, 

such as agricultural production and improved health/education 

programs. 

Our major trading competitors'did not follow suit. They 

continued to fund power projects in the developing world at 

concessional rates, a practice many foreign governments consider a 

reasonable method by which to support economic development, one 

consistent with international agreements. As a result, U.S. 

geothermal exporters have been expressing concern that the lack of 

project money is shutting them out of important markets in the 

developing world. They argue that our economic competitors are 

using their funds as a powerful economic tool to lock in markets 
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around the globe and to create jobs at home. For example, from 

1984 to 1987, Japan, West Germany and France gave over 70% of their 

economic aid for capital-intensive projects, building the 

infrastructure of other countries, using goods produced with jobs 

in their own countries. Less than 7% of U.S. aid during the same 

period went to capital projects which increased exports of American 

products. 

Another example is our aid to Poland. Recently we gave 

$800 million to Poland, mostly in cash with no requirement to buy 

our products. In contrast. West Germany and Japan gave over 

$3 billion, but 83% of it was in the form of credits that could 

only be used to buy goods produced in their own countries. Senator 

David L. Boren (Dem., Oklahoma) has argued that "perhaps in 1950 

when we had 70% share of world markets, 9 of the 10 largest banks 

in the world, and no real competitors, we could afford that kind of 

situation. But now we do not have even one of the top 20 banks in 

the world. -Instead of a 70% share in the world markets, we have an 

18% share of world markets and, it is shrinking."— 

.i/ Testimony of Senator David L. Boren (Dem., Oklahoma) 
before the Senate Foreign Relations Committee on the 
Boren-Bentsen-Byrd "Aid for Trade Act" (Oct. 2, 1990) 
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The current market for capital goods transactions which is 

inaccessible to U.S. exporters because of Tied Aid credit practices 

of other gpvernmenhs is $10-12. billion a year, resulting in an 

estimated $2.4-4.8 billion annual loss to U.S. exporters. Future 

U.S. export Loss could be far greater. 

During the last 15 years, the U.S. government has addressed 

this issue through multinational negotiations. These negotiations 

are in context of the so-called '̂ Arrangement on Guidelines for 

Officially Supported Export Credits'-' — an informal agreement among 

22 of the 24 Organization for Economic Cooperation and Development 

("OECD") countries. In order to eliminate^ "predatory" financing — 

/- the tying of economic aid to export sales — the OEDC countries 

y 
V 

\K entered into a Tied Aid Credit Agreement. The basic premise of 

this agreenient is that a 35% minimum of "conc,essionality" — the kf 

grant portion of a deal — must be reached in order to put forward-^ » 

a, Tied-Aid credit package. 

It is important to understand that this 35% minimum was 

designed to make Tied. Aid too expensive a proposition for nations 

to pursue. The theory being that if the threshold was 20% or 25% a 

government might consider pursuing this kind of deal in order to 

help out an exporter; 35% was considered to be too expensive — but 

the theory has not proved out. The problem Is that Tied Aid 

activity has increased since the 1987 version of the arrangement 
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was put into place, simply because, our fbreigii competitors hav.e 

been willing to meet the 35% requirement because they are, committed 

to the piractice of using Tied Aid to help their exporters. Indeed, 

the result of the 35% rninimum has not achieved the desired U.S. 

objectives. Competitor governments have not diminished the use of 

ilDjlri commercial contracts; they have simply redistributed (AIP/N 

funds away from the least developed countrleis to richer developer 

countries, and thus toward more trade-distorting, competitive 

(capital infrastructure) projects. 

Such programs as the Eximbank war chest funded with 

$150 million and the USAID/Eximbank CFF projects in the 

Philippines, Thailand .and Indonesia, have been supported by 

Congressional appropriations in order to give muscle and leverage 

to the OECD negotiating process.. These appropriations have always 

been a ternporary necessity usê d to pursue jjje^&bjectiye of reducing 

t.he application of AID resources to commercial projects in viable 

markets. The current "negotlation-with-war chest" approach is 
' 2 / / • designed,— ^^J^to ban Tied Aid in certain capital sectors in Asia 

and North Africa (although un-tied AIDi_would be permitted) and to 

2/ In conjunction with the OECD negotiations (expected to 
be coneluded by mld-19 91). 
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maintain Eastern Europe as a "Tied Aid Credit-Free" Zone designed 

to block trade distorting support by other governments in this area 

of the world. 

Thus the U.S.. national strategy is not to use Tied Aid to \ 

encourage U.S; exports, but to use expensive Tied Aid to dlscourageV^W*" 

unfair comp etl11on f r om our cpmpet it o r s. 

The Assistant Administrator for Program and Policy 

Coordination of AID (Reginald J. Brown) argues that AID is not an 

export promotion- agency. The Assistant Secretary of State for 

Economic and Business Affairs (Eugene J. McAllister) argues that • 

shifting AID resources toward capital projects could impair the 

national ability to address other critical, national objectives such 

as supporting democratization, stabilization and economic reforms 

in Central America, the Philippines and Eastern Europe. Both AID 

and the Department of State maintain that a major expansion of Tied 

Aid is .not in the Interest of the. United States, Iii weighing 

national interests, AID and State conclude that continued support 

for the Middle East process and security of Israel and Egypt 

remains the. highest U.S. priority. These two countries receive 53% 

of all economic support funds ("ESF"), and 27% of all bilateral 

economic assistaiice. Those in charge of our foreign policy argue 

that their ability to advance objectives in the Middle East, their 
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ability to support stability with democratic and economic reform in 

Eastern Europe, the Philippines, Central America and Pakistan, as 

well as their ability to combat narcotics production arid 

trafficing in South America have a higher national priority than 

increasing the commercial impact of assistance programs. 

U.S. AID policy in other words is geared to vulnerabilities 

of the recipients; Japanese AID policy, in sharp contrast, is 

geared to Japan's vulnerabilities — both political and economic. 

D. THE NATIONAL DEBATE (SUMMARY). 

The national debate can be summarized as follows: 

° The United States is running a trade deficit that is 

out of control. 

° One of the most effective ways of eliminating our 

trade deficit is to reach out to U.S. exporters and 

help them compete on a level playing field. 

° There are two approaches to achieving the objective of 

a level playing field: 
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(a) We can negotiate with our competitors to 

establish across-the-board un-tied AIH; or, 

failing that, we can negotiate OECD agreements 

under which all countries play by the same rules 

— rules the U.S. can live with competitively. 

(b) We can increase the share of our bilateral 

economic aid allocated to capital projects, and 

require that more of our aid be spent on U.S. 

goods and U.S. services — with less in the form 

of "no-strings-attached" cash grants. 

E. THE GEOTHERMAL INDUSTRY PERSPECTIVE' 

I would offer that the U.S. geothermal industry should 

support the second approach. Our industries have been shut out of 

many good opportunities and markets because of the over abundant 

availability of Tied Aid financing support from non-U.S. sources. 

" We cannot compete with the Italian offers of a 20 year 

loan with a 4-10 year grace period and a 1.5 to 2% 

interest rate. 
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° We cannot compete with French offers of a 29 year loan 

with a 12 year grace period and an interest rate of 

2.1%. 

" We cannot compete with Japan's OECF rates ranging from 

1.0% for lesser developed countries to 2.9% for middle 

income developing countries. 

On the other hand, we must appreciate the fact that Japan, 

France and Germany have increased their use of Tied Aid to over 

$12 billion. Realistically, the U.S. may not be able to 

appropriate that magnitude of funds earmarked to Tied Aid. If we 

get into a competitive Tied Aid economic war with our allies and 

economic competitors, we could lose. However, unless the U.S. 

government is committed to an aggressive Tied Aid program, U.S. 

exporters in general and the U.S. geothermal industry specifically, 

will continue to lose out to their competition irwaluable overseas 

markets. 

I recommend that while the industry^to supports continued 

U.S. negotiations, the industry also support legislative 

initiatives to develop a program that help us get back into the 

game of winning contracts in developing country markets. Senators 

Kasselbaum, Boren, Bentsen and Lieberman, among others, understand 

that as the world changes so must our foreign aid change. The U.S. 
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geothermal industry should get a better understanding of the 

validity of these Senators' approaches as well as the validity of 

the competing national interests which have been expressed by the 

Executive Branch. 

The question of budget resouces is, of course, extremely 

difficult in view of the overall fiscal constraints facing our 

nation. However, I think that a convincing case may be made that 

the U.S. needs to redirect existing resources in support of 

disadvantaged U.S. export interests. 

We also need to understand how our competition runs their 

Tied-Aid programs. Japan, for example grants money to the Least 

Developed Countries and concentrates its Tied Aid in Less Developed 

Countries who are transitioning into a developed economy. The 

Japanese Private sector enjoys an increasingly important and 

integral role in the Japanese AJD, system as a grantee country 

graduates into a viable economy. In other words, Japanese AID 

offers a variety of instruments with a variety of objectives — not 

all that bad an approach. The geothermal industry needs to 

understand the competition so that it can advocate meaningful 

reforms to the U.S. government. 
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In conclusion, the U.S. geothermal industry must be informed 

in this vital area and voice its requirement that the Executive and 

Legislative branches take a creative approach if we are to use U.S. 

resources effectively in an era of limited resources and in a world 

in which exports are being shut out. 

3 > , ' Vdluo o^vrx- •-**^ olfi-rJ^Vfw W n̂jkjOL^̂  
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(1) Glossary • 

(2) Export-Import Bank December 1990 Tied-Aid Report 

(3) Preeg, The Tied Aid Credit Issue (excerpt) 


