
Prepared for the U.S. Department of Energy under Contract W-7405-ENG-48 

LBL-1 3729 
Preprint 

Lawrence Berkeley Laboratory 
UNIVERSITY OF CALIFORNIA 

ENERGY & ENVIRONMJ] VFD  
LAWRENCE DIVISION BERKELEY LAB(.PT(PY 

L! 8 	1982 
Submitted to Appropriate Technology 	

LIBRARY AND 
DOCUMENTS SECTION 

TECHNOLOGY TRANSFER IN THE U.S. PACIFIC 
TERRITORIES 

Charles W. Case and Marcelino K. Actouka 

December 1981 
TWO-WEEK LOAN COPY 

.7 
This Is a Library CIrculatmni Copy 

which may be borrowed for two weeks. 

For a personal retentIon copy, call 

Tech. Info. DIuision, Ext. 6782 



DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the. University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 



Technology Transfer in the U.S. Pacific Territories 

By: Charles W. Case, Staff Scientist, Energy & Environment Division, 
Lawrence Berkeley Laboratory, University of California, 
Berkeley, California. 

Marcelino K. Actouka, Graduate Student, East-West Center, 
University of Hawaii, Honolulu, Hawaii. 

December 1981 

This work was supported by the Office of Inventions and Smal.. 
Scale Technologies, Building and Community Systems Division, 
Office of Conservation and Solar Applications of the U.S. 
Department of Energy under Contract Number W-7405-ENG-48. 



TECHNOLOGY TRANSFER IN THE U.S PACIFIC TERRITORIES 

For government sponsored small-scale energy projects in developing 

countries a critical issue is transferring the technology from the 

project to local people who might find such a technology beneficial. 

During the last three years the authors have traveled throughout the 

Pacific offering technical assistance for 32 small projects funded by 

the United States Department of Energy (DOE) in the U.S. Pacific 

Territories. During these travels we have noticed that there are 

elements common to successful projects where the technologies are 

more easily transferred. The following examples illustrate a few of 

these elements. 

ARANAS KAPW (Ponape) 

The U.S. Pacific Territories include the Trust Territory of the 

Pacific Islands. These are 2,000 islands  scattered across 8 million ]cm2  

of Pacific Ocean between the equator and 22
0
N latitude and from 1300  to 

172
0
E longitude. This area is often referred to as part of Micronesia. 

After World War II the United Nations placed these islands under the 

protectorate of the U.S. The islands are now deciding on their degree 

tw 	
of independence. 

The Ponape District, along with Yap, Truk, and Kosrae, belongs to 

the newly created Federated States of Micronesia (FSM). The District 

includes the main island of Ponape, and 33 surrounding islands and 
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atolls. Population is about 21,000, one-third of whom live in Kolonia, 

the main town and seat for the FSM government. 

Ponape's problems include a shortage of sanitation and housing 

facilities. Unemployment is about 20%. They rely completely on imported 
k 

petroleum, and electrical use is increasing. The new power plant is 

difficult to maintain and expensive to operate. Migration is increasing 

from outlying rural communities to Kolonia. There is no local economy. 

U.S. development strategies are rapidly changing traditional ways. 

On a point of land near Kolonia there is a renovated warehouse 

containing the headquarters for Aramas Kapw (Changed Person), a school 

for preventing delinquency and building confidence. The school, pat-

terned after the U.S. Outward Bound schools, provides educational pro-

grams for young adults throughout Micronesia. They also offer programs 

for adults and training for the Peace Corps. 

The small staff includes people from the U.S. Mainland and Ponape. 

All of them have had extensive experience working with young adults. 

DOE gave Araxnas Kapw a grant for $26,400US to build, install, and 

demonstrate these energy devices: 

• A Savonius Rotor wind machine as a demonstration unit; 

• A 1.5 kW Aeropower wind machine for powering a small freezer, radio 

communication, indoor lighting, and a navigational beacon; 

• A 300 W ARCO solar photovoltaic array as the backup electrical system; 
'1 

• A water catchment and solar heating system; 

• Solar crop and fish dryers, and water distilling units. 
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During summer programs they built the water catchment and Savonius 

Rotor systems, and installed the photovoltaic system. The catchment 

system collects water from the warehouse roof and stores the water in 

two 250 gal. tanks. (A local industry manufactures the catchment tatiks 

now.) Students recently installed the Aeropower wind machine on a 20 m 

Rohn free-standing tower. Students also built solar and wood cooking 

devices which they took back to their home islands. 

The school is successful in transferring technologies because: 

• The combination of local leadership, Mainland expertise, and mutual 

commitment to an established educational program is 'effective. This 

combination has enabled them to deal with some of the cultural bar-

riers to technology transfer. 

• Unreliable shipments from the U.S. have been a critical problem for 

other projects. Often orders go unanswered, prices increase, ship-

ments are delayed, or the wrong equipment is sent. To solve this 

problem Aramas Kapw sent one of their staff to the U.S. to select 

and order supplies. 

• They combine effectively commercial and home-built systems. Corn-

mercial wind machines have not performed well in remote Pacific 

areas. Problems include high winds, corrosive atmosphere, vandalism, 

and lack of repair parts. Many islands have good wind regimes, 

however, and so it is useful to test commercial machines to see if 

they can withstand these conditions. On the other hand, home-built 

systems are simple and can be built with local supplies. 

• The staff has carefully selected which technologies to demonstrate. 
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There is an interest, particularly on the outer islands, in photo-

voltaic systems, simple crop and fish dryers, and efficient wood 

cooking stoves. 

• The staff is showing the students the fundamentals of mechanical 	 iv 

and electrical equipment. For the last few decades the U.S. has 

been providing systems which villagers are not trained to maintain 

properly. Reading plans or using preventative maintenance are new 

concepts for many. Local schools teach these ideas now but the 

ideas have not been widely practiced. 

Fish By-Products Cooperative (Truk) 

The Truk District includes about 90 islands in the Eastern Caroline 

Islands. Fifty of these islands are within a great encircling reef 

about 50 km in diameter. Truk is the most populated of the Districts 

with approximately 35,000 people (1978), most of whom live in Moen, 

the District Center. Despite the increasing migration to Moen, many 

of the people still live in small, rural communities scattered through-

out the outer islands. 

These people are isolated from Moen. There are no commercial air 

flights or telephone links, and travel by small boat is dangerous and 

expensive. Because of this isolation, the villagers have retained 

much of their traditional culture. However, they are being exposed 
	 '1 

to new technologies. Increasing populations place stresses on day - 

to-day subsistence living. Now there are critical energy demands, 

primarily for communication systems and for better health facilities. 
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They are also searching for ways to encourage local economies. 

Romanum is typical of the outer islands. It is about 5 km 2 

and has a population of around 200. There are no businesses or 

cash economy. Because of their proximity to Moen and the contact 

with the people there, their traditional ways of living are changing. 

In 1978 DOE awarded the Romanum chief and a Peace Corps worker 

a grant for $12,000US to build some solar dryers and equipment for 

processing fish by-products for chicken feed. They planned to start 

a business to sell the chicken feed to neighboring islands. 

Shortly after they submitted the application the Peace Corps 

worker was replaced by a new one who didn't arrive for a few months., 

Therefore DOE sent the money directly to the chief. During the last 

few decades Micronesians have received many federal grants, usually 

awarded without much awareness of how this money might affect local 

cultures. Often agencies do not check on the results of these grants, 

and the money appears as handouts. Based on these experiences the 

chief took a broad definition of what the money could be used for. 

He was sure no one would check on the progress of such a small grant. 

When he heard we planned to visit Romanum he wanted to show us some 

equipment, but he did not know how to build solar dryers, so he bought 

a 

materials for some new fishing boats. We explained that the fishing 

boats may be necessary, but he must complete the project. We were 

assured that the work would be done. The chief had good intentions, 

but he needed help. The new Peace Corps worker also had good inten-

tions, but he had severe disagreements with the chief. Caught in the 
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middle of local politics, his help was refused. After two years no 

work had been done so DOE terminated the grant. 

Other reasons why the project failed include: 

• The leadership changed. The person who instigates a project 

should be responsible for the project through its entirety. When 

the leadership changes the original impetus is lost, technical 

skills are different, and the purpose of the grant changes. These 

are small, simple projects designed to be completed in a short 

time. There should be continuity, and this continuity is lost 

when leadership changes. 

• The leadership should come from a local person with the technical 

skill necessary to complete the project. The community did not 

support the project. The villagers should have an interest in 

the project, either by providing material or volunteering labor. 

• Agencies should be sensitive to cultural effects of grants. This 

grant disrupts a culture unfamiliar with a cash economy and the ways 

of U.S. funding agencies. The U.S. funding structure is designed 

for the Mainland. Grant requirements may be reasonable in that con-

text, but often they are not for developing countries. Sensitivity 

is necessary to reach a balance between local ways of working and 

funding agency requirements. 

Yap Institute of Natural Science (Yap) 

The Yap District consists of 15 islands and atolls in the Western 

Caroline Islands. Yap probably has retained more of its traditional 
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culture than the other Districts. Many people still live a subsistence 

life. Farming and fishing are the major occupations. Many of the 

small villages have no electricity. An occasional diesel generator 

provides electricity for health and communication needs. 

Yap is one of the least populated Districts with about 8,500 

people (1978). Populations are increasing and people are migrating 

to Colonia, the District Center. Colonia is handling the growth better 

than some of the other District Centers, but there are still severe 

problems of health and sanitation, unemployment, housing, and fuel 

supplies. 

In such a setting, the Yap Institute of Natural Science has been 

encouraging appropriate technology. The Institute is a nonprofit w . 

organization with a staff of family, volunteers, and part-time help. 

Their purpose is to: "Fill gaps between pure science, the wealth of 

traditional knowledge and experience of the people of Yap Islands, 

and practical needs which scientific knowledge may benefit." 

In 1979 DOE awarded them $4,600US to build and demonstrate a 

solar oven for cooking or drying copra or food, a domestic passive 

solar ventilator, and a variation of a Lorena cooking stove. Heat 

is controlled in the oven/dryer by varying air flow. (Traditional 

drying methods take four days in a smoke house, use large amounts of 

coconut husks, and contaminate the copra.) The passive solar venti-

lator creates a natural circulation by warming air with a solar col-

lector on the roof. Cool air is drawn into the building through low 

wall vents. 
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Finding a suitable wood cooking stove is a critical problem here as it 

is elsewhere in developing. countires. Local construction materials are 

not right for Lorena stoves. Sand has either a high coral content or is 

salt laden. Water for washing the sand is scarce. Imported concrete 

mixes are expensive. The Institute is experimenting with materials and 

designs which use Lorena heat channeling principles. The most promising 

design uses cast concrete slabs stacked on top of each other, forming a 

single unit. 

The Institute has been successful because: 

• They transfer technologies by complementing local traditions rather 

than disrupting them. Often the U.S. promotes new ideas aggressively, 

inflicting, changes rapidly without consideration for local interests 

and traditions. The Institute uses a more sensitive and common sense 

manner. If an idea works, improves the quality of life, and is accept-

able culturally, people will tr7 it without aggressive promotion. 

• Devices must not be experimental - they must work reliably over a long 

period. Too many alternative energy devices fail in the harsh Pacific 

environment. Repair parts and technical expertise are hard to find. 

People become discouraged and return to non-renewable or non-conserving 

energy devices. The Institute attempts to transfer only proven and 

culturally acceptable technologies. 

• This Institute, like Aramas Kapw, has carefully selected which tech-

nologies to transfer and are using an effective combination of local 

talents. 
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If Pacific island societies are to solve their energy problems while 

maintaining cultural integrity local institutions are a critical element 

for success. Governments and sponsoring agencies should encourage their 

work. 
1 1  

1*1 
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Figure 2 CBB 816-5382 
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Aramas Kapw Energy Devices 
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Figure 3 Romanum Island 	 CBB 809-10644 
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Figure 4 	 CEB 816-5378 

Ya Institute of Natural Science Cook Stove 
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