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PART 1
INTRODUCTION AND SUMMARY

INTRODUCTTON

As a result of increasing energy demands to meet the basic needs of
the majority of the population in developing countries as well as a rising
demand for petroleum products to fucl the various economies, coupled with
an exhaustion of traditional encrgy-related resources such as forests, it
has become acutelv necessary to find other appropriate sources of energies
for the national economies in general and for rural cconomies in particular.
A workshop organized bv the National Research Council (NRC) of Thailanc
in cooperation with the East-West Resource Svstems Tnstitute (RSI) was
held at Suriwongse Hotel in Chiang Mai, Thailand from February 5-14, 1980
to frame an implementation plan for research cooperation among eight
countries on a sot of critical issues affecting use and supply of energy
for rural development. A previous workshop convened in May 1979 by RSI
in Hortolulu, Hawaii had accomplished a preliminary identification of these
issues and had prepared four Indicative Resecarch Plans with the unifving
objective:

"To gain informacion and understanding that help policy makers and

implementers in the arca of energy and rural development to promote improved
quality of Tite, more equitable distribution of income and resources, and
the generation of cmplovment in rural arcas."

Members of the Research tmplementation Workshop at Chiang Mai, of
whom one-third had participated at the 1979 workshop, had thcse objectives:

1. To exchange reports on progress achicved to date in each focal
area of the Indicative Rescarch Plans.

2. To share substantive concepts, scope, analytical methods, and
implementation procedures defined in each country and group research plan,

3. To identify needs for joint inter-country activities such as
methodology and training workshops, exchange of researchers and biblio-
graphic and technical information, test and demonstration projects, and
rescarch revicw meetings,

4. To plan and mobilize resources for the prejected activities,

5. To define an operational workplan for proiject implementatiocn.
! p proj I

WORKSHOP ORCANTZATION AND DECISTONS

The workshop participants elected Dr. Sanga Sabhasri as Chairman,
Mr. Prapath Premmani as Co-Chairman, and a Steering Committee composed of
the principal rescarch coordinators from cach country and from RSI.












Agriculture production Technology potential from new power
policy, continued sources for pumping (biogas, AP 3; hydro,
direet solar, and wind, AP 5): from
changing valuvation and practices in use
of organic manures (APs 2B znd 73
biogas, AP 3 tree legumes, AP 4)

Food and nutrition policy Avove agricultural productivity factors.

Energy constraints on nutrition; felt
need assessments of food intake and
varielyj access to protein, by local
crop and animal system assessment
(APs 2B and 3).

Cooking fuel access (APs 3 and 4)

Energy research and Trends and shifts in new technology
developmert allocation competitive outlock (AP 6; APs 3, 4, and 5)
Technology design and Parametric design iactors (AP 2B) both
develupment agencies location-specific and (as research pro-

ceeds) systemic

Viability evaluation factors (AP 6)

Factors in technology acceptance (AP 7)

rarm operators Evidenc~ on returns to investment in
fuel-substitution technologies (APg 2B, 3,
and 6)

Houschold decision-makers New options on sources of cocking fuel

(APs 3, 4, and 7)

Active mode of interaction with
technology development and extension
agencies (APs 3 and 7)

New sanitation options, such as
potential acceptability of use of
human feces for biogas irrigation
pumping plant (APs 2B, 3, and 7)

*AP = Activity Plans



FUNDING STATUS AND MOBTLIZATION

Significant rural eanergy research and development efforts are underway
in the cight countries represented in the Energy for Rural De.elopment
program. The ERD program sceks to support and extend these in-country
research c¢fforts. The Imter-Countryv Activity Plans are designed to enhance
in very specific wavs the advancement of energv and rural development
rescarch in participating countries.

Institutions engaged in or preparing for in-country research are at
different stages of fund generation. Host institution and country contri-
butions to inter-ccuntry plans are also at different stages of readiness.
International agency funding for commonents of in-country and inter-country
research are at different stages of negotiation. Tn this situation, it
wias necessarv for the workshop to examine the budget totals for both in-
country research and inter-country activitv plans against the limit of
resources available to st ort the program. Table 1 arrays tne estimated host-
institution and external resource requirements for inter-country activities
and the related in-country expenses.

TABLE 1
RESEARCH BUDGET ESTIMATES

Inter-Country

Research Budgets In-Country
Host Erxternal
Activity Institution Fuoding Budgets
1 $33,000 $153,800 $395,000
2a 38,190 118,350
2b 11,880 73,880 407,538
3 27,200 178,640 1,347,000
4 62,800 299,000 554,227
5 21,000 65,000 603,800
6 13,140 120,185 270,000
7 13,140 120,185 270,000
8 23,200 113,460 305,000
Total for 3 vears: $243,550 $1,242,500 $4,152, 565

FUNDING FOR TN-COUNTRY RESEARCH

Summarics of tne hudeet estimates for in-country rescarch activities
developed by cach Tnter-Country Activity Planning Group arc given on page 68,
The degree or detail achieved in in-comntry budgets differs significantly
among the eight activitics because preparatory budgeting for the evolving
research nlans was at different stages. The iterative budget process
meant onlv a few of the institutes represented could commit budgeted



resources at the time of the workshop. At this stage, therefore, in-
country budgets arve order of magnitude estimates, pending revision and
review by country groups.

1. Host Institution and National Funding

Representatives of each prospective participating institution
undertook to review and firm up the annual program budget for the
respective Activity Plans over the three-year period and initiate action
for institutional approval and in-country funding. Revised institutional
budgets for each Activity Plan will be assembled and reviewed by the
interim Activity Plans Coordinator. Concurrently, institutions partici-
pating in all Activity Plans in cach country will send the revised budgets
to the principal Research Coordinator for the country for review and
sponsorship with national funding sources. These materials will be
assembled for review and action at the July Steering Committee meeting.

2. Supplementary Support for Immediate Requirements

Budget processes in the several countries call for different
lead times and many of the institutions concerned mav not have the approval
by the outscet of the first year. Therefore, the Steering Committee
examined a number of alternative possible sources for carly funding of
in-country research components. Two funding sources were identified as
especially appropriate for immediate fotlowup: The Science and Technology
Policy Program of the International Development Rescarch Centre (IDRC), and
the United Nations' Tnterim Fund for Science and Technology for Development
(IFSTD). The Steering Committee requested Dr. Sanga Sabhasri to forward
the Provisional ITmplementation Plan to appropriate representatives of both
organizations and requested Mr. Richard Morse to follow this initiative
with direct discussions to obtain a preliminary assessment of the relevance
of particular components for funding support.

FUNDING FOR INTER-COUNTRY RESEARCH

Fstimated budgets for inter-country activities were worked out in
close detail by each planning group and are included in each Activity
Plan. The inter-country budgets summarized on page 69 show separate
breakdown figures for host institutions' shares and the external funding
requirement. The inter-country budgets are being revised and corrected
further, but at this stage these budgets show close estimates of required
resources .

L. RST/AID Funding

The Core Program constructed by reviewing and integrating key
components from cach Activity Plan provides for essential linkages and
communication among policy, technology, and assessment aspects of the
program. Inter-Country budget requirements for this program are largely
made possible by the Energy and Rural Development grant to RST from the
Agencv for Tnternational Development.  RST/AID funds already available
or subject to projected expansion and extension of the ATD grant account
for US5731,000 or 597 of the total externally funded requirements for
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the inter-countrv activities and events ($1,242,500).

2. IDRC and ITSTD

The Steering Committee understood that the mandates of the
IDRC Science and Technology Policy Program and the United Nations IFSTD
encompass funding support for both in-country and inter-country research.
Accordingly, the Steering Committee concluded that presentations to these
two agencies should cover components in the inter-country activity plans
that complement in-country research and thereby achieve the objectives
of the integrated program.

3. Information Exchange and Clearinghouse System

The Research Committee recommended ~reation of an integrated
information clearinghouse system to assure the exchange of information
among participating institutions needed to accomplish the program
established in the Activity Plans. A Preliminary Proposal for this system
was reviewed by the Research Committee and the workshop nlenary. The
revised proposal, prepared for consideration by the Steering Committee,
is presented on pages 63-84. With the understanding that Volunteers for
International Technical Assistance (VITA) is in a position to usec a
portion of an energy grant received from AID to support energy information
exchange programs, the Steering Committee requested RSTI to explore
prospective funding support by VITA for the Information Exchange and
Clearinghouse System.



PART 11
INTER-COUNTRY ACTIVITY PLANS

ACTIVITY PLAN 1
RURAL DEVELOPMENT OBJECTIVES AND ASSESSMENT OF ENRERGY NEEDS

PROBLEM STATEMENT

. How can rural development objectives be enhanced through the intro-
diction or more cffective use of encrgy in rural areas? A reiterative
process is needed whereby governments can define and evaluate rural develop-
ment ¢Hjectives in lipht of assessments of the felt needs of rural people.
The assessment of rural people's energy needs should be accounted for in
the planning of rural energy development programs. This activitv will
address the following issues:

1. The relationship between rural energy programs and rural develop-
ment objectives.

2. Accounting for the felt needs of rural pcople in the formulation
of rural development objectives.

3. Accounting for the felt needs of rural people in the planning and
implementation of raral energy programs.

METHODOLOCGY

To answer the problem stated above, a two-tiered research methodology
is suggested.

1. TOLICY DESCRIPTION

a. ldentification of policies that apply to rural energy develop-
ment and an asscssment of how these rural energy development policies enhance
general rural development .

b.  Tdentification of pelicics pertaining to rural development and
an evaluation of how thev address themselves to rural development objectives.
(An initial identification of key policy issues is provided in the next
section.)

2. FELT-NEEDS ASSESSMENT

a. Data collection by a survey of felt needs of the rural communities
emphasizing rural development and rural energy development.,









2.

Establishment of a principal person or organization in each

country to undertake:

MANPOWER

The

1.

a.  TIn-Countrv research programs.

b. Coordination with related organizations within the country.

c. A liaison role with the research coordinating office,
Periodic seminars for inter-country comparisons:

a. Methodology workshop within six months.

b. Evaluation workshop one vear after the methodology workshop.

c. Dissemination workshop three vears after beginning of activity.

research coordination office will be staffed as follows:
One Principal Resecarch Coordinator

One or two support staff

BUDGET (3 Years Consolidated)

1.

Host Tnstitutions

External

Research Coordination

a. Research coordination office

Principal Research Coordinator (fellow) $10,000
Support staff (1-2) 5,000
Operations 5,000

Travel -
b. Country Rescarch Coordinators (7) -

Country Rescarch Coordinators 3,000

Operations -

Travel (6 x $1,000) -
Information Clearinghouse

Preparation of reports, newsletter
and reproduction and transfer of
documents among country teams -

12

$20,000
15,000
10,000
3,000

12,000
5,800
6,000

25,000



Inter-Country Workshops (3)
(excluding cost of RS participants)

a. Methodology workshop

Travel and 7 days per diem for
12 participants - $12,000

Local participants, secretaries, etc. 3,000 2,0C0
b. Evaluation workshop

Travel and 7 days per diem for
12 participants - 12,000

Local expenses as above 3,000 2,000
¢. Dissemination workshop

Travel and 7 days per di=m for

24 participants - 24,000
Local expenses as above 4,000 5,000
TOTAL: $33, 000 $153,800
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ACTIVITY PLAN 2
RURAL DEVELOPMENT ENERGY DATA REQUIREMENTS

INTRODUCTION

This Activity Plan identifies two types of rural development energy
data requirements. The first type covers the information required to
guide immediate energy policy decision making. The second type of data,
based on in-depth observations and surveys in selected locations, will
serve in the assessment of possible technological interventions and an
assessment of felt needs. The two types of data requirements are treated
separately in the workplan that follows. The link between this workplan
and those of other Activity Plans is shown in Figure 1.

A. DATA TOR CURRENT POLICY ANALYSES
PROBLEM STATEMENT

Policy issues in several countries in the region already have brought
attention to the need for energy information generally and for rural
energy data specifically. Rural energy data collection necessarily requires
a clear definition of the policies to be addressed and the issues to be
analyzed. These policies and issues in turn condition the methodology used
and the data required. No single technique can answer all questions equally
well. Tt is from these perspectives that this research implementation plan
has been formulated.

Notice is taken of the clear database component in all the policy issues
delineated in Activity Plan 1. Examination of Plan 1 reveals two general
sets of current policy issues from which data needs can be assessed. The
first is the need for (a) better understanding of rural development policies
and the related role of energy; (b) energy demand and supply estimation;
(c) projection of fuel demand estimates; and (d) assessment of short-, medium-
and Tong-term supply options. Included here are the data required for ade-
quate policvy formulation in the areas of demand management and conservation.
The second arca, in fact a subset of the larger set of data requircments,
is the data required to meet short-term contingency planning. These include
the data for formulating and analyzing price policies, subsidies, fuel
substitution (in the short term), and allocation of energy resources (rationing).

STGNIFICANCE

Survevs have proliferated in the region. This situation may become
expensive, but can be turned to valuable eoffect if vXperiences of survey
design, implementation, and use are shared in svstematic fashion. Cost-
effective data-collecting methods could be developed together through a
mechanism in which researchers from di fferent countries working in this
field discuss actual expericence in Survexﬁgcsign and methods and asscss the

R .. & STy B Iy~ e
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OBJECTTVE

A number of continuing survey projects exist in several countries
represented in this workshop; these are taking place in Bangladesh,
India, Indonesia, Nepal, the Philippines, Thailand, and Sri lLanka.

This workplan is based on the points just raised and on the need
share the collected experience represented by these separate efforts.,

SCOPE

The focus of the workplan is a consolidation of exis sting approaches
to gathering data through an organized exchange of experience and
methodological vicwpoints.

The mechanism proposed to achieve the objective is based on a
proy |
review of survevs being undertaken in selected countries. These surveys
are summarized bricfly:

L. In Bangladesh, an cnerpy survey including rural energy ha: Leen
made md data have been published in the "Bangladesh Lrerpy Study, 1976"
and the "Final Report by the Committee for Utilization of Indigenous
Natural kesources of Bangladesh, August  1977." At present, with the
assistance of International Development Rescarch Centre (THRC), the
Chemical Engineering Department of Bangladesh Universi tv of Enginecring
and Technology is carvving ont a comprehensive survey on a union com-
prising 23 villages. Some of the trends of energy demands and supply
shown bv this survey ihave been discussed in this workshop. Data analysis
is in progress,

2. In indi &, the Appropriate Technology Development Association is under-
taking a survev of vnergy consumption needs and avail: ability in rural areas
of four representative regions in Uttar Pradesh. Pmtcst data have already
been collected. A questionnaire basoed on that data has been developed.
The main objective of this data collec tion is to pl;m a long-term strategy
For supply of enerey to vural areas from rencwable sources. Similar survéys
were conducted carlticr by the Tnstitute of Scienee, Bangalore: the Coenter
for the Studv of Scicence for Villages, Wardhay and the National Council of
Applied Feonomic Rescarch, New Delhi.

A national data collection survey is planned now for five main regions-—
Northern, Fastern, Western, Central, and Southern—-~in a coordinated manner.
This studv mav coordinate with other countries of Southeast Asin and South
Asia, in view of the decisions from the Chiang Mai Lerkshop,

3. In [hdonesia, an cnerpy survey (by CS18) covering 40 villapes
(523 lmnmhnldw) and 60 rural industries is heing undertaken. The ‘vill:ngcs
were - cted on the basis of the classilication bv the Department of Hmlnu
Affaire. One major aim of this studv is to obtain basic information
to understand better the role of energy in rural development.  Anothor aim

17



is to examine the potentials for fuelwood self-sufficiency at the house-
hold level. The study looks into energy flow patterns in villages and
variations by regions. The houschold survey, based on questionnaires,
direct measurements, and observations, collected data on the level and
composition (structure) of e¢nergy consumption mechanisms and energy
availabilities by income group. The industrial survey collected data

on energy uses in the whole production process for the 20 main types of
rural industries in West Jawa. This survey will be repeated at a proper
time to capture scasonal variations. The collected data will be used to
refine existing data and to help policymakers identify the effects of
different policy options on the different income groups. The USATID had
conducted an energy survey covering twelve villages in Central Jawa, East
Indonesia, and South Sulawesi, in relation to rural clectrification
programs in Indonesia.

4. In Nepal, the EDRG (Tribhuvan University) conducted a
rural energy balance research study at three sites, selected along a
north-south axis, to represent the three ccological regions (mountain,
mid-hill, and the plain). Besides collecting data on energy consumption
and use (fuel, food and fodder, human labor and animal labor), an evalu-
ation of aveilable resources (exploited and unexploited) has been carried
out to reach an understanding of the energy micro-balance. The study
also will identify the constraints for technological change and develop-
ment. The database covers general questionnaire and observation for 860
houscholds and detailed data for 256 households. Analysis on the data is
in progress.

5. TIn the Philippines, a nationwide survey by the Philippine Ministry
of Energy covering 15,000 households has been completed. 1lts focus was to
provide a better information base for certain immediate policy objectives,
such as examining fuel substitution possibilities and developing an appro-
priate pricing policy for fuels. Emphasis was placed on developing
structural information on fuel consumption, vspecially the aoncommercial
fuels. The survey results also will serve medium- and long-term policy
decisions, such as examining supply options and introducing new cnergy
technologies. On the basis of this survey, sclected arcas will be monitored
continually. To obtain a more complete picture of the energy situation,

an establishment (industrial and commercial) survey will be undertaken in
the second quarter of 1980,

6. In Sri Lanka, the Ceylon Electricity Board surveved six villages
in a pilot study similar to the one conducted in Thailand. The method-
ology of the survev was the same, drawing on the same survey instrument,
with modifications to account for tocal conditions. The scope of the data
collected was similar. Information was collected on houschold energy
utilization by end use activitics (cooking, bighting, water, and transport),
fuel requirements related to farming, the enerpy requirements of small=-scale
industry, and community 1 vel activities (health, sanitation, and cducation).
Also included were basic .ata to estimate local encrgy resource potential.
Data tabulation has been completed; data will be cross-checlied and analyzed.

18









BUDGET 2A (3 Years Consolidated)

2a.

2b.

(S ]

21

Host Institutions External

Researcher Exchange (16 persons)
2 weeks inter-country travel,
8 persen-months
a. 51,500 travel - $24,000
b.  $490 per diem $7,840 -
€. 5200 honorarium - 3,200
Inter~Country Workshop 1
(excluding cost of RST participants)
a. In 7 Asian countries, 2 participants

per country

1 week = 3,5 person-months x $1,000

per diem and travel + secretariat

staff and local expenses 1,500 14,000
b. External participants (4) $1,500 travel

+ $245 per diem = $1,745 per person - 6,980
c. Publication of proceedings 1,500 3,500
Inter-Country Workshop II (same as above) 3,000 24,480
In-Country Workshops
(one week in 4 countries)
a. 20 person-months

Travel and per diem and local

expenses for 20 trainees each country 17,600 -
b. Resource persons, 3 per workshop =

3 person-months

$1,500 travel + $245 per diem = - 20,940

$1,745 per resource person
Methodological Handbook
a. Research fellows (3)

1% months in host country + 1) months

at RST = 9 person-months

$1,500 travel + $2,250 stipend =

$3,750 per person + local costs 6,750 11,250
b. Printing and reproduction - 10,000

TOTAL: $38,190 $118,350



B. METHODOLOGY AND DATA DEVELOPMENT FOR ASSESSING FELT NEEDS
AND DEFINING ATTRIBUTES OF VIABLE TECHNOLOGIES

PROBLEM STATEMENT

In-depth information on the needs and resources of rural communities
as well as the understanding of their relationship to locational and
seasonal variation in cropping patterns are required to guide development
of new energy technologies. Such investigations would have to assess
both the general basic needs of the community as well as the specific
techno-economic and socio-political attributes relevant to the intro-
duction of new technologies. This information would be a very important
data source for planning integrated rural development and for selecting
appropriate energy mixes.

SIGNIFICANCE

In the rural areas, supplies uf fossil fuels (coal and petroleum
products) are generally scarce and supplies of traditional fuels (fuel-
wood, crop residue, animal dung) are growing short. This situation
affects domestic, agricultural, industrial, and related activities. In
the short term, this situation and its effects in rural areas may be
rectified by increasing the supply of fossil fuels at subsidized prices,
primarily for agricultural and other rural work, as well as conserving
existing energy and substituting new fuels. TIn the longer term, consider-
ing the impending global fossil fuel crisis, policies would have to be
adopted toward developing new energy mixes based on renewables and locally
available resources. Data are required specifically for introducing new
encrgy forms and for developing the necessary technologies as well as for
augmenting the supply of traditional fuels, such as planting trees, to meet
the various needs in the rural areas.

PROBLEM DELINEATION

Comprehensive understanding of energy potential in the context of needs
and resources of rural communities will require focus on supply-demand
relations of locally available energy sources like biomass, biogas, solar
power, wind, and micro hydro. The technologies for these new energy forms
are in various stages of development and have shown their utility in many
experimental locations. Data for the introduction of these technologies
on an accelerated rate would require the study of various factors. Tor
example, data for the introduction of biogas technology are required to
determine attributes of specific locations that define parameters for
digester design and construction. Such attributes include: available
materials for construction (gravel, lime, clay, distances from the avail-
ability of steel, cement supply centers); availability of raw materials
for feeding the digester (animal dung, organic material, and water
hyacinth); seasonal and ambient temperatures of the location; topography,
land form and land availability; water table; sub-soil structures; and

22



neighborhood patterns, family size, and other socio-economic factors. A
similar categorization and list of attributes will have to be prepared for
the introduction of other new energy technologies.

New concepts and mechodologies are nceded urgently for identifying
attributes that systemically influence locational variations in rural needs
and energy source potential and for examining their systemic effects on
technology parameters. Close inductive study as well as deductive formu-
lations are required.

Secondary data and information available with agencies including
government planning offices, local bodies, and meteorological offices are
also useful sources. However, scientific data like species of trees and
uscfulness of various organic material in a biogas plant must be generated
by those who arec carrying out research in that particular technology
(Activity Plans 3, 4, and 5).

The cultural and anthropological basis of certain traits and char-
acteristics also must be determined to design a suitable technology for
actual field conditions. The technology of solar cookers may quite
possibly fail because people have a habit of cooking in squatting positions
inside the house and do not like to cook outdoors or in standing positions.
Similarly, cow dung may not have any other use except for burning as a fuel
because of the difficulty in transporting manure to lands situated at long
distances and in some arecas duc to waterlogging or difficulties in transport.
As such, people may have a preference for chemical fertilizers which can be
easily carried in concentrated form.

However, the most important data to be collected are in relation to
pecoples’ felt needs. Acute scarcities might be felt in principal tasks,
such as cooking, irrigation, agricultural operation, and industrial
activities. But again, the question is, who feeis the need, the people
themselves or outside agencies. No doubt the most important felt need of
the people is food and, in some cases, that need is satisfied by eating
wild grain-, roots, leaves, and pickings. Immediate solutions to these
actually felt needs may not be impossible to find. Nevertheless, 1n many
cases, long-term solutions to this problem will have to be found by people
responsible for planning for the future. The felt needs of people generally
are not expressed due to ignorance, suppressed desires, or lack of purchas-
ing power. Collection of information and data will have to account for
the existing and projected needs for a better life. The felt neceds can be
divided in these categories:

1. Houschold needs for cooking, boiling water, lighting, sanitation,
water supply, and transport.

2. Agricultural operations like irrigation, tilling, sowing, weeding,
and harvesting.

3. Agricultural processing 1ike grain separation and further processing

like milling and jaggery making.
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4. In-village and inter-village transport.
5. Industrial activities.
6. Recreational, cultural, and education needs.

Cultural variations in all the above-mentioned activities must be
studied in-depth for planning new encrgy-technolopy mixes.

For purposes of technology design and selection, needs also can be
divided into energy categories of direct burning; medium temperature needs,
like cooking: high temperatures for pottery and smithy work: mobile mechan-
jcal energy, like agricultural operations, processing, and transport;
stationary mechanical, like small industry and pumping of water for irri-
gation and drinking; and low temperature uses, like refrigeration.

OBJECTTVE

A fundamental objective, by conducting comparative in-depth studies
of selected regions, is development of conceptual formulations and analytic
methods for identifying and classifving locational and socio-cconomic
attributes that influence the definition of rural energy tcechnology par-
ameters. A closelv related objective is the development of improved
approaches to the understanding and assessment of felt needs.  An immediate
objective of specific studies is to make available techno-economic guidance
to rescarchers engaged in design, development, and assessment of specific
technologies (Activities 3, 4, 5, and 6).

SCOPE

By development and testing of such conceptual approaches and methods,
the scope of particular studies can be progressively sharpened.  TIn the
design of each study, necessarv detail can be weighed and selected according
to characteristics of the subregion, such as:

1. Pattern of domestic energy consumption for the cconomically weaker
section, middle income group, and high income group: assess the problems and
translate them into felt needs (like more convenient cooking fuel and piped
water supply).

2. Pattern of rural industrial enerpgv uses by workers like potters,
blacksmiths, and fishermen; assess their problems and translate them into
felt needs (for example, better kilus, better forges, and better fuels).

3. Pattern of energy consumption for agricultural operations and
processing; translate the problems into felt needs .,

-

4. Pattern of energy consumption in other miscellancous activities
like transportation and cultural, recreational, and educational activities.

24






OUTPUT/TTMETABLE

N
.

Year 0 Year 1 Year 2 Year 3
In-Country Rescarch X X X X
Exchange Information X X X X
Tnter-Country Assessment
Workshop | X
Researcher Exchange X X X
Publication of Studies X X X
Inter-Country Assessment
Workshop Tl X
BUDGET 2B (3 Years Consolidated)
Host Institution External
Inter-Country Assessment Workshop T
(In Asia)
a. 14 participants for one week
3.5 person-months x 51,000
per participat (per diem and travel) - $14,000
b. Seccretariat staff and local help 1,500 -
c. Resource persons (20 1,500 travel
+ §245 por diem = 851,745 2 2 - 3,490
d. Publication of prececdings 1,500 3,500
Inter-Country Agscssment Workshop T1
(same as above) 3,000 20,990
Researcher Exchange (12 participants)
a. 2 weeks inter-country travel for
4 exchange rescarchers per year
x 3 years = $1,500 travel - 18,000
b. $35 per diem per person 5,880 -
¢. $200 honorarium per person - 2,400
Publications
a. Fditorial and secrotarial services 9,000
b. Printing and reproduction 2,500
TOTAL: §11,880 $73,880
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ACTIVITY PLAN 3
TECHNOLOCIES : BIOGAS

PROBLEM STATEMENT

The worsening international encrgy crisis will adversely affect the
development plans and, consequently, the life style of the people of all
countries, industrial and developing. Experts forecast that, at the present
rate of consumption, fossil fuel reserves will be exhausted in the near
future. The consumption rate however will continue to grow as both popu-
lation and development activities increase. Due mainly to the population
growth, increased consumption of fuelwood and biomass for cooking in the
rural arcas of developing countries exceeds the repeneration rate. This
causes -overe hardship in rural areas and leads to an ccological imbalance
over tume. Therefore, utilizing some alternative sources of energy becomes
imperative, both to conserve fossil fuels and to arrest deforestation.

SIGNIFICANCE AND RATITONALE

Biogas is a fucel gas obtained by anaerobic fermentation of animal and
vegetable wastes. The technology is simple. Tt consists of processing
the wastes out of air contact and tapping the gas produced for cooking,
lighting, and other uses.  The residue after gas evolution is used as
fertilizer. The raw materials ave available in the rural areas 1in abundance,
so biogas might well serve as an effective substitute for fossil Fuel and
fuelwood, cspecially in the rural arcas of developing countries. Unfortun-
ately, because ol some uncertainty in the present status of biogas technology,
widespread adoption of the technology in the rural arcas has not vet occurred.

OBJECTIVE AND SCOPE

The main objective of this rescarch plan is the optimization and
dissemination of biogas technologv. Rescarch is needed for reducing the
cost of biogas plants, increasing gas vield, and decreasing seasonal gas—
vield variation. The present cost of about $650 for a family-sized biogas
plant (100 ¢ft eas/day) is too high for the average rural family in
developing countries. Further rescarch is also needed on use of active
methanogenic bacteria, biogas-based integrated farming systems, development
of biogas-powered appliances, and utilization of organic wastes other than
animal wastes.  Advances on each of these prablems would make the biogas
technology more viabtle.

RESEARCH RESULTS AND FXPECTED USRS

Researchers will help optimize design, lower the construction costs,
and expand the availability of raw materials and the use of products. 1In
this wav, biopas technology can be brought within the reach of the common
rural people and also be made suitable for industrial and other uses.









ESTIMATED BUDGET
(For three-year activity period)

Host Institution External

1. Abstracted Directory and Bibliography

a. Research fellow to RSI to review
literature, 12 person-months @ $1,500 - $18,000

b. Printing and reproduction - 10,000

2. Linkages with Existing Information
Network (research fellow)

12 person-months to collect

existing data from each country
(several trips spread over 3 years) - 24,000

Research coordination - 13,200
3. Newsletter
a. Editorial and secretarial services $8,000 10,000

b. Printing and reproduction
(4 issues per year for
3 years) - 5,000

4, Study Tours and Researcher Exchange

a. 2 persons each from 8 countries:
travel for 4 weecks @ $1,500 travel
+ $700 per diem x 16 - 38,440

b. Exchange scholars, 1 each from 8

countries, 6 weeks each
@ $1,500 + $1,200 - 21,600

5. In-Country Training Workshops (2 resource
persons, 30 local trainees, 4 weeks in

8 countries)

1. Resource persons (16°

@ $1,500 + $900 x 16 - 38,400
b. Trainees and local expenses 19,200 -
TOTAL: $27,200 §178,640
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TABLE 2
BIOGAS PROGR.WM

PROGRAM

Year 1 Year 2
July 1980 July 1981
to to
June 1981 June 1982

Year 3
July 1982
to
June 1983

Year 4

July 1983

to

June 1984

Year 5
July 1984
to
June 1985

1.

o~

(a) Undertake optimization
work in at least one
plant in each country
and draw up design
criteria cost data and
gas production rate

(b) Preprocessing of organic
wastes other than animal
wastes

(a) Identification and isola-
tion of active methane
bacteria and studies on
their performances

(b) Field testing

Biogas-based integrated farm-
ing system: results on recycle
of byproducts, optimum land
use, and development of
fisheries

Development of biogas-powered
machines and appliances;
results on low-cost burners,
appliances, lamps, storage
systems, and use of internal
combustion engines

Workshops

A

Y

Y

A

-<«—7Preparation

Research—»

Y
A

Y

A

A

<>»Workshop——Workshop ~——>»Workshop ———»

Y

A







Specific timebound operational plans to utilize the marginal land
and estuarine works and development of appropriate technologies for end-
use devices are envisaged to achieve the objectives without affecting
the social and envirvonmental structures. Intensive efforts will be on
fuelwood plantation and on biomass production through specific agriculture
methods (for usze as feed to biogas plants, alcohol, and solid fuel
production),

IN~DEPTH STATEMENT
OF THE PROBLEM

1. Although some studies on che supply-demand pattern of the
consumption and utilization of fuelwood and biomass sources of encrgy
have been done, this add’tional information at the database level is
essential:

a. Seasonal variation in supply-demand for fuel.
b. Correlation between family income and energy consumption.

c. Utilization of different energy sources as influenced by the
price levels such as kerosene consumption.

2. FEach participating country nhas plans for developing fuelwood and
biomass resources, hut these efforts must be given specific inputs through
inter-country collaboration. The efforts should be delincated into two
specific catepories: fuclwood and other biomass production.

3. Performance trials with selected plant species should be under-—
taken at pilot and field levels in at least two different agroclimatic
conditions in all countries,

4. Studies on the ecconomics of the production relative to other
alternatives will be conducted.

5. Studies on the development of appropriate technologies for end-use
devices to improve the efficiency of utilization will be a part of the over-
all project.

SPECIFIC QUESTIONS AND METHODOLOGIES

These specific methodological approaches and questions are identified
as critically important to production and efficient utilization of fuelwood
and other biomass:

1. Collection of requested database on agroclimatic, soil, and other
meteorological conditions of representative locations in each country.

2. On-site identification and sclection of plant species for prelim-
inary and intensive trials with suitable experimental desipn.
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The augmented program, to be formulated after the core program
is started, would initially address topics ranked Al in the state of the

art matrix.

ACTTIVITY WORKPLAN

The rationale and details for the various programs envisaged for
the Activity Workplan are outlined below. Expenditures budgeted for
these activities are indicated on the page 39.

WORKSHOP AND SEMINARS

L. To cvolve a suitable methodology for fixing criteria for mass
selection of species for a set of agroclimatic conditions, an inter-country
workshop is planned for the first vear.

ficld studies on estimating growth, vield, evarotranspiration and photo-
svnthetic efficiencies will be organized.

2. Workshop on standardization of laboratory studies combined with

3. The third workshop will pertain to the biomass production (other

than fuelwood) in "inland” and "estuarine" waters.

SHORT-TERM TRAINING

Short-term training programs for research fellows will be arranged
at RST or at other country institutions for training and transfer of
technology in these arcas:

1. Silviculture

NS

Soil microbiology

3. TIrrigation methodology

4. Socio-cconomic analvses

5. Tissue culture--technology for plant propagation

6. Bioconversion technologies
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GRADUATE STUDENTS EXCHANGE
Tnstitutions will exchange graduate students as research interns
for an average of two years.
PILOT AND DEMONSTRATION PROJECT
Pilot and demonstration projects will be undertaken in these areas:
1. Fuelwood plantations involving different species.
2. Aquaculture of algae for biomass.

3. Distillation processes for fermentation of wood and other biomass.

SECRETARTAT

A coordinating office will be formed in one of the participating
countries to look after the collaborative aspects and continuity of the
project.

CONCEPT AND POSTTTON PAPERS

One concept paper will be prepared by each country at the end of
each year to report the progress on and suggest changes for the project.

TN-COUNTRY RESEARCH ACTIVITIES

Research cofforts over and above the collaborative research projects
just outlined will be undertaken by the participating countries using
national resources. Project proposals for in-country research efforts
have already been prepared by some participating countries. Other countries
are expected to prepare similar proposals in the near future. Budgeted
expenditures planned for the in-country research activities by all of the
participating countries are indicated in Table 4.
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INTER-COUNTRY ACTIVITY BUDGET (3 Years Consolidaced)

Activity

1.

Inter-Country Workshops (3)
1 per year for 24 people

for 7 days

Researcher Exchange

2 Mouths for 16 people

over 3 years

Graduate Student Exchange

3 graduate students per year

for 2 vears each

Pilot and Demonstration
Projects:

7 per year

Secretariat and Project
Coordination Office

(including newsletter)

Position and Concept Papers

TOTAL:

39

Host Tnstituions External
$ 6,000 $48,000
12,000 60,000
23,000 100,000
15,000 45,000
5,000 40,000
1,800 6,000
$62,800 $299,000



TABLE 3
STATUS OF RESEARCH ON TOPICS TN THE RESEARCH AGENDA

.. . . R . e PRIOR-
Bangladesh TIndia Indonesia Nenal Philippines Sri lLanka Thailand USA ITY
I. FUELWOOD
A. Land-Besed
1. Mass selection
of species a a a a a a a a C
Z. Study of parameters
a. soil a a a a a a a a C
b. agroclimatic a a a a a a a a C
3. Studv of Evapotrans-—
piration
a. cvapotranspiration - a - a c c b a C
b. photosynthetic
efficiency - a - - c c - a C
4. Water Management and
Irrigation a b - - b c c a Al

5. Miacrobial Inoculum
Studies c a - ? b c c a Al

B. Saline-Based

1.
2.
3. Same as Same as above AZ
4. above
5.
C. Pyrolvsis Studies - c c - c b c a A2
D. 1. Carbonization and
charcoal preparation - a b b a c b c Al
2. Bricquetting - b c - c c - c Al
E. Improvement of Donestic
Stoves (design) c b b b b b c c C
F. Methanol Fermentation
1. Microbial studies - b - - c c c a A2
2. Fermentation «fficiency
(conditions) - b - - c c c a A2



TABLE

3

Continued

Bangla-
desh

India

I'ndonesia

Nep

1

Philip-
pines

Sri
T.anka

Thai-
land

oo

PRIOR-
ITY

IT.

OTHER BTIOMASS

A.

Agricultural Waste

1.

Base~line Information

a. supply and demand variation
(seasconal)

b. consumption and utilization

c. alternative uses

(1) sectoral distribution
(2) substitution

d. correlation between

familv income and con-
sumption

utilization as affected by
price fluctuation

(¢
.

Carbonization
Composting

Biogas (raw material)
Liquid Fuels Production

a. efficient micro-organisms
b. fermentation efficiency

Production

1.

[R]

Micro-plants (Azolla, chlor-
ella, spironella)

a. mass culture
b. field performance
Cc. mass selection

Macro-plants (wa“er hyacinth,
cassava, sugarcane, sweet potato)

a. as biogas raw material
b. efficient micro organisms
c. fermentation parameters

Core - studies to be done in Activity Plan 2

0

g

g

0

o oon

T T N

¢]

]

]

o TR #
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TABLE 4
IN-COUNTRY RESEARCH BUDGET

Bangladesh  India Indonesia* Nep~1l* Philippines* Sri Lanka* Thailand*
(U.S. DOLLARS)
Personnel $30,000 $37,500 $25,000 $20,000 $35,000 $32,000 $32,000
In-Country Travel 1,500 1,250 2,500 1,000 2,500 1,500 1,500
Office Supplies 1,500 1,875 1,500 1,250 2,000 2,000 2,000
Conferences /Workshops 3,000 3,750 4,000 2,500 3,500 3,000 3,000
Printing and Publications 3,000 3,000 3,000 3,000 3,000 3,000 3,000
Materials and Equipment 24,000 31,000 27,000 22,000 26,000 25,000 25,000
Miscellaneous 5% 3,150 3,900 3,150 2,488 3,600 3,325 3,325
Contingencies 15% 9,923 12,195 9,925 7,836 11,340 10,474 10,474
TOTAL $76,073 $94,470 $76,072 $60,074 $86,940 $80,299 $80,299

*Approximations
















TENTATIVE STUDY ROLES FOR PARTICIPATING COUNTRIES

TABLE 5

Area of Responsi- Bangla- Philip- Sri
bility desh India Indonesia Nepal pines Lanka Thailand
Overall Planning Directorate NCST CXNED BEB NRC
Coordination Commission General of
Lnergv
Hvdro Power PDB State RECAST NEA/NPC CEB NEA
Electricity
Enterprise
(PLXN)
Solar Energy BCSIR/ DST DBPT/ITB RECAST UPS/CNED National National Science
BUET BHEL Science & Technologv
JYOTI Research Insti-
tute
Wind Energy BCSIR/ NAL ITB RECAST CNED CEB/Water NEA
BUET/ CSI‘ICRI Resources
AEC JYOTI Board
Technology BCSIR/ DST ITB/IPB ERDG/ CNED CEB NEA
Mixes Study BUET BHEL RECAST
JYOTI
TABLE 6
MANPOWER REQUIREMENTS
(expert-months)
Bangla- Indo- Philip- Sri Thai-
desh India nesia Nepal pines Lanka land
Studvy A: Critical
Review of Technological
Status 28 74 42 26 44 30 45
Studv B: Technologyv
Mives 17 43 24 16 25 18 26
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TARLE 7
COST ESTIMATES FOR IN-COUNTRY RESEARCH

PRNGRAMS

Bangla- Indo- Philip- Sri Thai-
desh India nesia Nepal pines Lanka land Total
Studv I: Critical Review
of Technological Status
Manpower $28,000 574,000 $42,000 $26,000 $44,000 $30,000 $45,000 §289,000
Travels 2,500 6.250 3,730 2,500 3,750 2,300 3,750 25,000
In-Country Workshop*= 3,200 4,300 3,700 3,200 3,700 3,200 3,700 25,000
Printing and Supplieg®** 2,300 7,400 4,200 2,600 4,400 3,000 4,500 28,900
367,900
Studv 1T: Technology Mixes
Manpower 17,000 43,000 24,000 16,000 25,000 18,000 26,000 169,000
Travels 2,500 6,250 3,750 2,500 3,750 2,500 3,750 25,000
In-Countrv Workshop*#* 3,200 4,300 3,700 3,200 3,700 3,290 3,700 25,000
Printing and Supplies#®=* 1,700 4,300 2,400 1,600 2,500 1,800 2,600 16,900
o o - 235,900
TOTAL $60,900 $149,800 $87,500 $57,600 $90, 800 $64,200 593,000 S603,800

NOTE:  Ficures (in US dollars) are in expert-months and the charges have been taken at USS1,000 per expert-month
which includes supporting staff and related costs.

“0n an average, each trip is expected to cost 38250, The numher of trips feor each country is based on the

level orf activity in each technotogical area.
**The expenditures are based on approximately 30 participants in cach workshop lasting 4 to 5 davs. The total
expenses, travel and per diem, have been estimated at USSI00 to 5200 per person.

#%%Printing and other supplies are calculated at 107 of the manpower cost.
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ACTIVITY PLAN 6
VIABILITY ASSESSMENT: TECHNICAL, ECONOMIC, AND SOCIAL

PROBLEM STATEMENT

As techniques for evaluation and sclection of rural energy technologies
are developed, a comprehensive methodology must be determined and evolved.
That methodology ultimately will lead to the selection of technologies

which could be applied in the rural sector to facilitate rural development.

Four methodologics will be examined for their applicability to
assessing rural energy technologies:

1. MConventional™ benefit-cost analysis.
2. Domestic resource cost (DRC) analvsis.

3. Criterion framework and indicators for comparing and evaluating
energy technologies.

4. System optimization for rural energy technology mixes, including
decentralized as compared to centralized system.

METHODOLOGTES

L. Develop methodologies individually or institutionally in each
comtry for evaluation and selection of rural energy technologies.

2 Apply methodologies developed in (1) to specific energy projects

as case study examples.

3. Convene inter-country methodology workshops to review and refine
techniques used in various countries.

4. Evaluave applicability of methodologices through ex-post appraisal
of continuing cnergy projects and new energy technologies.

5. Convene in-country training workshop to educate researchers and
planners about use of methodologies.

MODES
1. In-Coun*ry Research
Individually or institutionally identify and develop analytical

methodologies and apply them to energy projects selected as case s tudy
examples for threc years.



2. Convene Inter-Country Workshop 1 (Year 1)

a. Objective: To review, analyze, and refine methodologies
adopted by each country and ecvaluate applicability for policymakers and
planners.

b. Location: Asia

c¢. Duration: One week

d. Participants: Two per country and one or two from RSI

3. Researchers Lxchange

Provide three to four inter-country exchange visits per year for
for three years.

4. Semiannual Newsletter for three years. For Activity Plans 1, 6, 7,
and 8.
5. Yearly Publication of Analytical Studies for Three Years.

6. Inter-Country Workshop 11 (Year 2)

a. Objective: To finalize methodologies; to plan training work-
shops; to implement methodologies as planning and policy tools.

b. Location: Asia

¢. Duration: One week

d. Participants: Two per country and one or two from RSI
7. In-Countrv Training Workshops (Year 3)

a. Objective: To educate researchers, planners, and others in
use of methodologies as tools for evaluating rural energy technologies.

b. Location: Each country
c. Duration: One week

d. Participants: About 30 per country



BUDGET (3 Years Consolidated)

Host
Institutions External
1. Inter-Country Workshop T
a. 1In Asia 14 participants for one week =
3.5 person-months x $1,000 per partici-
pant per diem and travel - $14,000
b. Secretariat staff and local ecxpenses $1,500
¢. Resource persons (2)
$1,500 travel + $245 per diem =
$1,745 x 2 - 3,490
d. Publication of proceedings 1,500 3,500
2. Inter-Country Workshop T1 (same as above) 3,000 20,990
3. Newsletter (2 per year x 3 years)
a. Editorial and sccretarial expenses - 18,000
b. Printing and reproduction - 5,000
4. Researcher Exchange (12)
One week inter-country travel
4 exchange rescarchers per year
for 3 years
a. $1,500 travel per person - 18,000
b. $35 per diem per person 2,940 -
c. $200 honorarium per person - 2,400
5. In-Country Workshops
One week in 7 countries 30 persons
a. Travel: $10 per person % 30 x 7 2,100 -
b. Per diem: $10 x 30 x 7 2,100 12,600
c. In-Country honoraria: $15 per day for
3 experts in 7 countries - 2,205
6. Analytical Studies
a. Printing and reproduction - 10,000
b. Other expenscs - 10,000
TOTAL: $§13, 140 $120,185
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TIMETABLE

to

4.

In-Country Research
Inter-Country Workshops
Publish Workshop Proceedings
Newsletter

Inter—-Country Researcher
Exchange

In-Country Training Workshops

Publication of Analytical
Studies
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Duration: One week
Participants: Two per country and one or two from RSI
3. Resecarchers Exchange

To provide three or four inter-country exchange visits per year
for three years.

4. Semiannual newsletter for three years.

For Activity Plans 1, 6, 7, and 8.
5. Yearly publication of analytical studies for three years.
6. Inter-Country Workshop IT (Year 2)

Objective: To finalize methodologies; to plan training workshops;
and to implement methodologies as planning and policy tools.

Location: Asia

Duration: One week

Participants: Two per country and one or two from RSI
7. TIn-Country Training Workshop (Year 3)

Objectives: To educate rescarchers, planners, and othere in use
of methodologies as tool for evaluating rural energy technologies.

Location: Each coun'ry
Duration: One week

Participants: About 30 per country
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BUDGET (3 Years Consolidated)

6.

Inter-Country Workshop I

a. In Asia 14 participants for one week =
3.5 person-months X $1,000 per partici-

pant (per diem and travel)
b. Secretariat staff and local expenses

c. Resource persons (2)
$1,500 travel + $245 per diem =
$§1,745 X 2

d. Publication of proceedings
Inter-Country Workshop II (same as above)
Newslatter (2 per year X 3 years)

a. Editorial and secretarial expenses
b. Printing and reproduction
Researcher Exchange (12)

One week inter-country travel

4 exchange researchers per year

for 3 years

a. $1,500 travel per person

b. $35 per diem per person

c. $200 honorarium per person

In-Country Workshops
One week in 7 countries 30 persons

a. Travel: $10 per person X 30 X 7
Per diem: $10 X 30 X 7

¢. In-Country honoraria: $15 per day
for 3 experts in 7 countries

Analytical Studies

a. Printing and reproduction
b. Other expenses

TOTAL:
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Host
Institutions External

- $14,000

$1,500

- 3,490
1,500 3,500
3,000 20,990

- 18,000

- 5,000

- 18,000
2,940 -

- 2,400
2,100 -
2,100 12,600

- 2,205

- 10,000

- 10,000

§}3,140 $120.185



TIMETABLE

Year 0 Year 1 Year 2 Year 3
T T i f
1. In-Country Research ! ! } !
i I | |
I | i !
2. Inter-Country Workshops I :X } X :
I I | I
I I f I
3. Publish Workshop Proceedings | ! £ X |
I I i
[ [ ]
4, Newsletter XX Xl X X
I | I l
5. Inter-Country Researcher } ! I
Exchange ! ! !
I i I
| ] |
6. TIn-Country Training Workshops I | !
I I I
I | i

7. Publication of Analytical I X X I X
Studics ! ! : !
I I I I
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b. Delineate arcas where technolcev anodification or developme:tt
is needed either to reduce the cost or to increase the suitability and
reliability of the technology mix.

c. ldentify resource, manpower, and material requirements for
large-scale production of hardware components, as well as infrastructure,
skills, and manpower nccessary for their introduction and con*%inued
operation in the rural areas.

d. Study the organizational and social issues and any regional
variations needed in organizational forms for successful introduction of
such technologies.

e. Study the fiscal policies, including pricing and subsidy
issues and credit for the successful introduction of energy technologies.

f. Study the linkages necessary with other rural development
activities such as irrigation, rural industry, health, education, water
supply, sanitation, and culturnsl activities.

2. Develop case studies.
3. Study technological requirements for rural energy supply systems
and evaluate the role of simple and sophisticated technology for rural

areas to identify technologies and their sources and to study the available
agencies of technology transfer, absorption, and development.

BASE DATA REQUIREMENTS

1. Quantification of village energy requirements for specific family
economic and social activities.

2. Material, manpower, resource, and infrastructure requirements for
introducing new encrgy technologics on a large scale.

3. Directory of world-wide technology suppliers relevant to rural
energy systems.
MODES
1. 1n-Country Research A
Individually or institutionally monitor and evaluate pilot and
demonstration projects for rural energy supplies and develop case studies
over three years.
2. In-Country Research B
[ndividually or institutionally study the technological require-
ments for rural energy projects; identify technologies to be imported; and

study agencies for technology transfer; three years.
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3. Inter-Country Workshop T (Year 2)

Objective: To review and compare the results of pilot and
demonstration projects; to studv the role of technology and social and
organizational aspects in the success or failure of the project,

Location: Asia

Duration: One week

Participants: Three per country (including one from government)
and one or two from RSIT

4. Inter-Country Vorkshop 1T (Year 2)

Objective: To study the transfer, absorption, and development
of energv Lechnologies for rural development.,

Location: Asia

Duration: One week

Participants: Two from each country and one or two from RSI
5. TForeign Training and Study Tours.

To provide three or four training study tours for country in
the second two years.

6. Publication of case studies, semi-annual for three years.
7. Semi-annual Newsletter for three years.,
8. In-Country Training Program {(Year 3)

Objective: To educate planners and governmental officers in
project identification, formulation, appraisal, and implementation for
rural encrgy systems.

Location: FEach country

Duration: Two weeks

Participants: About 30 per country
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BUDGET (3 Years Consolidated)

Host
Institutions External

1. Inter-Country Workshop I
(Excluding cost of RSI participants)
21 participants

a. Air travel and 7 days per diem $3,000 $13, 800

b. Publication of proceedings 1,000

2. TInter-Country Workshop IT
(Excluding cost of RST participants)
14 participants

a. Air travel and 7 days per diem 2,000 9,000

b. Publication of proceedings 1,000

3. Study Tours and Foreign Training
2 persons per country (14) air fare $2,000
+ 30 davs per diem x 40 @ 1,000 9,800 35,000

4, Publication of Case Studies
2 publications per year 20,000

5. Newsletter
$1,000 per vear 3,000

6. In-Country Workshops
7 countries in Year 3
$10 per day per person x 30 x 14 days = $4,200 8,400 21,000
30 persons x §25 travel 750 ' 5,250

In-Country Honoraria $15 per day x 3
people x L4 days

630 4,410
TOTAL : $23,200 $113,460
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TTMETABLE

6.

In-Country Research A
In-Country Research B
Inter~Country Workshops

Study Tours and Foreign
Training

Publication of Case Studies
Newsletter

In-Country Training Programs
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PART III
OPERATIONAL PLAN

MODES OF COLLABORATION

Several modes of collaboration are envisaged in the inter-country
activity plans. One will be inter-country workshops on methodologies
and technologies. Early workshops of the eight activity groups will
incorporate state of the art reviews and development of methodologies
relevant to the problem area. Subsequent workshops will refine or
evaluate continuing work on the development of new methodologies and
technologies, and a final series of workshops will likely concentrate
on disseminating that information to a broader group of researchers as
well as end users at an appropriate development stage. In-country
workshops will supplement the inter-country workshops, either for
analytical, design, or training purposes.

Research conducted by host institution researchers in cooperation
with exchange scholars provides the underlying collaborative mode for
interdisciplinary contributions to the program objective. Exchange of
researchers engaged in cooperative tasiks on specific problem components
will occur before as well as between workshops. Included will be
specialists seconded for particular tasks as well as research fellows
engaged in interdisciplinary problem-oriented studies. The length of
the researchers' stay will vary according to breadth of task. Shorter
study tours would consist of teams representing several countries.

Plans for exchange of information among countries and within countries
include setting up information clearinghouses in each country with a
central clearinghouse located in one of the participating Asian institu-
tions. The clearinghouse information system will also support communica-
tion among different specialized fields in energy and rural development.

Various cooperative research outputs have been planned, including
published reports, state of the art review, design or construction manuals
based on successfully developed hardware, case studies, and appropriate
methodologies evolved for use by those engaged in planning, implementing,
or evaluating rural energy policies, programs, and projects. The training
function finds expression in several modes, including inter- and in-country
workshops, study tours, and production of manuals for in-country training.

MATRIX OF ACTIVITY WORKPLANS

Figure 2 depicts the modes of collaboration as events in the activi-
ties workplans over a three-year period starting in April 1980. 1In
the entry for the Activity 3 workplan (Biogas), study tours and an exchange
of researchers would be organized over the three-year period. The
research output symbol (A) in the second six-month period refers to a
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Figure 3 ERD Core Program Schedule

1

Inter-Country Year 1 Year 2 Year 3 LEGEND

Activity April 1980 April 1981 April 1982 bbb

0  Program (5) @ @ Research: —
Coordination

1 FRural Development @ @ @ 'I’ntfar-Country
Objectives and o S . A A -g— A\ Workshop:
Asscssment of g un] |
e e oIy (Emmu o n-country @

Workshop:

M o0 ' Wi ® @ @
2a ‘—l»o A “——+ *——# ' A A Researcher
Rural Development || n 0T ISNRNNEN] ! Exchange: O
Energy Data (1 person Mo.)
Requirements @ ' @

2b i ee g A =g A .‘-..A ®.-—A - A Cooperative
m an

[} ch
m : EDJ Rescar A
3 Lec‘nnolugies: #——@

Qutput:
Biogas

>

M = Methodology

Workshop

>

- o = o -

Fuelwood/Biomass E = Evaluation

Workshop

@]
4 Technologies: A
(sum|

D = Dissemination
Workshop

#

T
Systems: Solar,
wind, Hydre and

4
Wergy Systoems

S = Steering
6 Viability Assess:

3

>

t

[_>" _D
@

Committee
Technolegical,
Econ. and Social |
a jwwa .
> T ilioce socinl ¢ = Linked
1llage socla @ t+  Workshops
Struc. and Role of s - -—— !

Fol. and Other Insy
in Demo. Tech.

H

8 Strategies for
Large Scale Intro/

Transfer of Energy
T;chnologies e l ‘—? AN m H.CEU Al

|







TABLE 8
IN-COUNTRY

RESEARCH BUDGET

ACTIVITY
COUNTRY PLAN 1 2A/B

3 4 5 6 7 8 TOTAL

e Banzladesh $45,000  $60,376 $224,000 $76,073 $60,900 $30,000 $30,000 $35,000 $561, 349
e India 65,000 75,470 300,000 94,470 149,800 45,000 45,000 50,000 820, 740
e Indonesia 65,000 45,282 161,000 76,072 87,500 45,000 45,000 50,000 514,854
e Nepal 45,000 45,282 225,000 60,072 57,600 30,000 30,000 35,000 527,956
e Philippines 65,000 60,376 125,000 86,940 9¢, 800 45,000 45,000 50,000 568,116
e Sri Lanka 45,000 75,470 127,000 80,299 64,200 30,000 30,000 35,000 486,969
e Thailand 65,000 45,282 185,000 80,299 93.000 45,000 45,000 50,000 608,581

TOTALS $395,000 $407,538 S$1,347,600  $554,227  $603,800 $270,000  $270,000  $305,000  $4,152,565

NOTE: Figures are given in U.S.

dollars.


















Figure 4

ERDINET Fxchange Modes

I. Document Exchange

LEGEND
Bangladesh Philippines
D Country Clearinghouse
“~— Flow of Information
India O @ Sri Lanka
Indonesia @ e Thailand
Central o
Clearinghouse
\..
Nepal @ T O EWRS]

External Information Sources

A. Participating Individuals or Institutions

1. Provides documents to Country Clearinghouse

B. Country Clearinghouse

1. Actively secks documents

2. Collects and processes documents

3. Sends cight (8) copies of documents to Central Clearinghouse (via
bulk~rate airmail)

C. Central Clearcinghouse

1. Collects and processes documents

2. Non-sclective dissemination by bulk-rate airmail of documents to
Country Clearinghouses and RS

3. Notes acquisition of document for inclus’on in bibliography, or News-
letter

Go 1 appropriate, informs external information sources of documents or
mails copies to external distribution Tistees

D. Country Clearinghouse

L. Selectively disseminates documents
2. Or notifics members of acquisition (with ordering information)
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Figure 5

ERDINET Exchange Modes

[T. Bibliographics and Directories

LEGEND

)

Bangladesh Philippines

[:] Country Clearinghouse

— Flow of Irformation

Sri Lanka
India

Thailand
Indonesia

Central D
Clearinghouse
T EWRS]
Nepal

External Information Sources

A. Participating Tndividuals and Institutions

1. Provide bibliographic or directory information

B. Country Clearinghousc

1. Collects information
2. Quality control check for correct citation procedures
3. Row 2s information to Central Clearinghouse

C. Central Clearinghouse

1. Solicits information for bibliographics (specific or general)

2. Colleets, sereens and formats reference or directory wnformation;
maintains quality control

3. Supplements bibliography information, routes information to EWRSI

D. RSJ

1. Converts bibliographic and directory information into computerized
publication

2. Supplements bibliography with cxrernal references

3. Bulk mails bibliographices or directories to Country Clearinghouses,
Central Clearinghouse and cexternal information organizations

E. Country Clearinphouse

L. Mails bibliography or directory to participating individuals and
institutions
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Fivure 6
FPRDINET Exchange Modes

ITI. Technical Inquiry Service

LEGLND
Bargladesh 1
D Country Clearinghouse @ Philippines
= Flow of Information
. D Sri Lanka
India L )
Query Query
Response
\ C/' -
Indonesia \ ailand
b;
Nepal ENRST

(

Ouery Response

External Information Sources

Ao Participating Individuals or Institul jons
] £

L. Submits request for information
2.0 Supply information upon request by Country Clearinghouse

B,  Country Clearinghouse

FoTries to identify in-country cxpertise
2. Submits request to Central Clearinghouse, i appropriate
3. Maintains directories and files concerning in-country information

SOUrces

C. Central Clearinghousce

I Maintains directorice and filoes, cspecially of external information sources
2. Queries seven Countrye Clearinehonses and EWRS For information

3. Queries external intormation sources

4. Honors infermation requests from external informat ion organizations

Do RSI

o Assists Contral Clearinghouse via commercial computerized information
dat abases
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Figure 7
ERDINET Exchange Modes

TV, Newsloetter

LEGEND

Philippin
[] Country Clcaringhouse ppanes

e

Thailand

Central
Clearinghouse

EWRSI

External Information Sources

Participating Individuals and Institutions

1. Provide articles and information to Country Clearinghouse

Countrv Clearinghouse

1. Activelv secoks and collects articles, other informacion
2. Sends articles to Central Clearinghouse

Contral Clearinghouse

1. Collects, cdits, formats, publishes Newsletter

2. Bulk distributes Newsletter

Country Clearinghouse

1. Mails Newsletter to participating individuals or iastitutions
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ERD NETWORK CLEARINGHOUSE ACTIVITY

Budget (Year 1 LEstimate)
Country Clearinghouses (7)

Host Institutions

1. Personnel

Coordinator 20% time @ $1,200/mo x 7 $15,960
Information Specialist, full time

@ $400/mo x 7 -
Tech/clerical pool: $150/mo x 7 6,300

2. In-country Liaison Travel $500 x 7 -

3. Communications

Postage, eotc. ¢ $50/mo = 7 -

4. Replication

Repography: 2000 pg/mo @ 0.08 x 7

200 x 10pp documents/mo x 7 6,720
5. Materials and Supplies
@ $800/Clearinghouse 2,800

6. Facilities and Overhead

Rental of space @ $4007/-0 x 7 33,600

7. Equipment

Purchase or lease xerography machine
@ $§1,200/yr = 7 -

Country Clearinghouse vear 1 total: $65,380

Total for Fach Country Clearinghouse: $ 9,340
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External

$ 4,200

33,600
6,300

3,500

4,200

6,720

2,800

8,400
$69,720

$ 9,960



IT.
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w
.

6.

10.

“w 4 o 3 . .
“Central Clearinghouse serves also as venue for host country clearinghou

*Central Clearinghouse will use

Central Clearinghouse (1)%

Personnel

ERDINET Coordinator full time @ $1,200, mo.
Admin. Asst. 1/2 time @ $250/mo.
Information or Library Spec.
Editor/Pub. Spec. 1/2 time @ $200/mo.
Technical/Clerical Pool @ $350/mo.

Network Liaison Travel

ERDINET personnel to US - Furope 1 trip @ $4,000
ERDINET personnel to Network Countries

4 Inter-Country trips @ $800

Network Operations Workshop

10 participants @ $1,200 cach/7days

Communications

Mailings, (av. 200 PC/mos.), cables @ $300/mos.

Publications and Replication

$500 x 4 issues x 600 dist.
5,000 pp/mo @ 0.08¢

Newsletter:
Repography:

Access to International Databases--Fees Cor
Services

Acquisition of Books and Periodicals

Facilities and Overhead

Office space, furniture, typewriters
cte. @ $500/mo.

Materials and supplies

Equipment (Lease or rental)®%

Central Clearinghouse yvear one TOTAL:

country clearinghoure budget.
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full time @ $500/mo.

Host
Institutions

1,800

2,000

6,000
2,000

_.1,000

$17,000

External

$14,400
1,200
6,000
2,400

4,000

3,200

1¢,000

3,600

2,000
4,800

2,400

1,000

2,000

_..1,000

358,000

sSe

zerography machine provided for in the host



ITr. Resource Systems Institute (including AID funding)

Host Institutions External
1. Personnel $ 29,600 -
2. Computer Servicee 5,000 -
3. Publicacion/Distribution 8,400 -
4, Travel 4,000 -
RSI Year 1 Total: ;i;}:ggé:j -
wdget Recapitulation (Year 1)
Country Clearinghouses (7) $65,380 $ 69,720
Central Clearinghouse 17,000 38,000
RSI _47,000 T
TOTAL: $129,38 §127,720

Estimated Budget Requirements Vor First Thoee Years

Country Clearinghouses (7) $196,000 $170,000

Central Clearinghouse 85,000 120,000

RST 89,000 -
TOTAL: $370,000 $290,000
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APPENDI X 1
ATTENDEES
cNERGY AND RUPAL DEVELOPMENT
RESEARCH TMPLEMENTATION WORKSHOP
Chiang Mai, Thailand
February 5-14, 1980

5

Sponsored By

NATIONAL RESEARCH COUNCIL OF THATLAND
RESOURCE SYSTEMS INSTITUTE
EAST-WEST CENTER

AMARATUNCA, Milton BURTAN, Frod
Professor of Civil Engincering Research Associarve
Faculty of Fngincering Resource Svstems Institute
University of Peradeniva Fast-West Center
Sri lLanka Honolula, Hawaii
LS LA,
ARTSMUNANDAR, Artono
Dirccetor tor Encrgy Resources CHALISE, Suresh R.
Development Dean
Dircctorate General of Power Institute of Scionce
Ministry of Mines and Foerpe Tribhuvan University
Jalan, Thamrin 12 Kirtipur, Kathmandu
Jakarta, Pusat, Indonesia Nepal
ARTHAYUKTIL, Woraphats CHATTERTEE, Vomir
Assistant Professor Assoviate Director
Faculty of Enginecring Institute for Energy Rescarch
Chulatonykorn University State Unjversity of New York
Bangkok, Thailand at Stonv Brook
Stony Brook, New York 11194
BOON=-LONC, Piviawat U.S.VA.
Lecturcer, Faculty of
Engineering CHUNTRANULUCK, Surade j*
Chiany Mai I'niversitv, Thailand Senifor Lecturer
King Monckut Institute of
BOONWAWEE ) Boonchoob Technology
Silvicaltural Research dangmod, Banpgkok 14
Sun-Dhivision Thailand

Division of silviculture
Roval Forest Department
bangkhen, Bangkok 9
Thailand

“Altornate
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CHTRARATTANANON, Surapong
Assistant Protessor
Faculty ot Fnginecering
Khonkaen University
Khonkacn, Thai land

DARSONO, Suvnarvo H,
Ministry ot Apriculture
JLN Gunuen Batu
Kotakpos 84

Bogor, Indonesia

DEEMARK, Revadee

Chiet, Fertilizer Rescarch
Scecetion

Department of Apriculture

Ministry of Agriculture and
Coopuerat fves

Bangkhen, Bangkok

Thai land

DOWN, Susan R.
Capital Project Officer
ST SIS TLAND

EUSUF, Muhammad

Project Director

Institute of Fuel Research
and Deve Topment

Bangladesh Council for
Scientific and Industrial
Rescearch

Dacea, Bangladesh

FERNANDO, Gintotage T.
Electrieal Engineer
Covlon Electricity Board
P.O, Box 540, Colombo
sri Lanka

CHATE, Prabhakar B.
Director

State Planning Institute
Kalakankar House
Lucknow, India
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CNANAM, Arumugham

Professor

School of Biological Sciences
Madurai Kamaraj University
Palkalai Nagar

Madurai 625 021, India

HODA, Mansurul M,

Director

Appropriate Technology Development
Association

Post Box 311

GChandi Bhawan

Lucknow 226 001, Tndia

HOWARD, Kajorn

Program Officer

Resource Svstems Institute
East-West Center
Honolulu, Hawaii

U.S.A,

ITLLO, Jdeanne F.

Senior Rescarch Associate
Institute of Phlippine Culture
Atenco de Manila University
Lovola Heights

Quezon Citv, Philippines

FSLAM, Mohammad N.

Associate Professor

Chemical Engincering Department

Bangladesh University of
Fngincering and Technology

Dacca, Bang ladesh

JAIN, Bhagchand C.
Manager, Energy Division
Jyoti Limited

Baroda 390 003, India

JALTL, S. M.

Deputy Conservat »r of Forests
Department of Forestry

Dacca, Bangladesh


http:liiei.sc

JAYASEKERA, Dissanayake M.

Deputy Dircctor

Planning Division

Ministry of Finance and
Planning

Colombo, Sri Lanka

KARKT, Amrit B.

Reader Institute of Agriculture and
Animal Science

Tribhuvan University

Kathmandu, Nepal

LOPEZ, Rogelio

Director, Technology Programs
Miniscry of Human Settlenents
8th Floor, Marvin Plaza Building
Pasong, Tamo, Makati

Metro Manila, Fhilippires

MAHMUD, Khalid

Deputy Chief

Natural Resources and
Energy Scction

Planning Commission

Dacea~-15, Bangladesh

MALLA, Upendra M.

Member

National Planning Commission
Singha Durbar

Kathmandu, Nepal

MORSE, Richard

Research Associate
Resour-e Svstems Institute
Fast-West Center

Honolulu, Hawaii 96898
U.S A,

MURKHERJEE, Shishir K.
Professor and Coordinator
Encruy svstems Group

Indian Tnstitute of Manapement
Vastrapur

Ahmedabad 380 015, India
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OLDHAM, Geoffrey

Associate Director

Science and Technology Policy Programs
IDRC, Mantell Building

University of Sussex

Falmer, Brighton BN 1 9RF

United Kingdom

PRADHAN, Shanker P,

Chief, Rescarch Division
Tribhavan University
Kirtipur, Kathmandu, Nepal

PREMMANT, Prapath

Director, Technical Division
National Energv Administration
Bangkok, Thailand

RATANASTHTEN, Benjavan

Assistant Professor

Department of Geolozical Sciences
Chiang Mai University

Thailand

RAZAK, Razief

Section Head, Indonesian Five Years
Development Plan Fvaluation

0il and Gas Sector

Directorate General 0il and Cas

Department of Mines and Energy

Jeno M. Thamrin No. |

Jakart:a, Indonesia

REYES, Edilberto

Director of Research

University of the Philippines
at Los Banos

College, Laguna, Philippines

SABHASRT, Sanya
Secretary-General
National Rescvarch Council
Phah~lvotin Road

Bangkok, Thailand

SANTERRFE, Michau!l

Regsearch Fellow

nesource Svstems Institute
Fast-West Center

Honolulwu, Hawaii 96848









APPENDIX 2
DOCUMENTS SUBMITTED AT THE WORKSHOP

A.__ENERGY FOR RURAL DEVELOPMENT RESFEARCH PLANS

Bangladesh

Supply and Demand of Forest Products and Future Deve lopment Strategics,

Forest Sect mn Avric ulture Rivi sion, P mnlnw (ummlw fon, Dacea.

Ma

aver Hnnu stead and Marginal Land, S. M, dalil, Deputy Conscerviatory

'Hnlhu fon of Solar Fne ryy (I;lpt»ur_u by “l_m‘l‘_u_;minL',‘ Green Fol fape

of Fo: oSt s, Raj: shahi .

Andia
Energy tor Rural Development, Report of the Rescarch Pl anninyg Workshop,
Deco mboer ’/-_2‘)‘, ()/‘) Indian lust itute of Man: 1 ement (l MY, Ahme dabs wd.

Solar Ene 'ruv for Rural Development dn India, Bo €0 odadn, Jvoti, Ltd.,
Baroda.

Researeh Proposals:  Biomass Cont re, Madurai Kamaraj Universit v, Madurai.

A Study of Faeray Situation in Rural India: CProposal for a Pilot Survey
and Questionnaire, \ppropriate Techmotopy Development Association,
Lucknow,

Indonesia

Enerpgy and Rural Development in Indonesi: AL Strocturing of the Baseline
[)'17;1, H. Suv.sl.stro, Conter for Stx.nto,s:u (md lntunltlnlml Slll(ilth, lll\lll‘l.

Nepal
Al"c_r_.s‘p__gg_t ives in Rese. irch on 1 nerpy md Rural Development in N, cpaly,
U, Mo Malla, Membor, Nt fonal Planning (onunlnsmn, Kathmandu.

Rural Fnerpy Utilizat fon and Productivity: A Study o Tota' Rural Fnergy
Inputs and Production, s, p. Pradhan and S, R. Chalise, Tribhuvan University,
Rathmandu.

Fuelwood Ui 1 fzation It Tivieney Fnhane ement Project, S, P Pradhan,
Tribhuvan Unive rsity, K. uhh..mdu

Inte srated Faral Dovel opment I"rrnj . R.’.\.l),'l‘ I, (:”5”17“.”..‘"],[ .(,:,"_”"“'l’,(_ ]’:llwr y
Alte m.nt' Eneryy Sources and App - Lo Technology, Apricalture Project
service Centre (APROS) . Rathmane:
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B. __REPORTS OF ONGOTNG RESEARCH AND COUNTRY BACKGROUND PAPERS

A

Appendix 2, continucd

Bangl

India

adesh

"Review ot Encrev and Rural Development in Bangladesh," Khalid
Mahmud, Deputy Chicr, Natural Resources and Enerpy Sceetion,
Planning Conmission.

"Case Study of a Biovas Plant," M. Eusaf, T.A. Bhuivan and
Mahatabuaddin, Institute of Fuel Research and Doevelopment, BCSIR,

"Replacement of Cowdung by Fermentation of Aquat ic and Terrestrial
Plants for Use as Fuel, Fertilizer and Miogas Plant Feod," C.R. Das
and S.D. Ghatnekar,

"Enerey Requirements in Avriculture Sector in India:  Some Empirical
Observations," s. Mukherijee and R. Jagannathan, Indian Institute of

Manayement (1M, Ahmedabad.

"Comparative Analvsis o1 Social Cost=Benefit Studies of Biogas Plants,"
S. Mukberjee and AL Arva, TIM, Ahmediabad.

"Small Sets With Big Benefits," Jvoti Hvdel Sets, Jdvoti Ltd.

Indon esia

Nepal

"Rural Development Policv in Indonesia and the Role of Energv in Tts
[mplementation," T. Soerjadi, R. Razak, and S. H. Darsono.

"Some Expericnces in Biopas dpplication in Indonesia," R. Razak.

"Bio-CGas in Nepal:  The Prospect and Problems," A.B. Rarki, Agriculture
Project Service Centre (APROSC).

"Techno=Socio-Economic Studv of Bio-(is Plants in Chitwan "District,"
Nepal, ALB. Karki, K., Pvakural, Nanev Axinn.

srio Lanka

"Rural Fnerpy Consumpt ion and Resnurces Survey Encrgy Unit," Ceylon
Flectricity Board,

"An Overview of Enerpgy and Rural Development Research and Tmplementation
in Sri Lanka," B.P. Sepalage, 1980,

"A Review of the Enerpv and Electrilication Components Proposcd nnder
Integrated Rural Deve lopment Projects in Sri Lanka,"™ .7, Fernando, 1980,
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Appendix 2, continued

REPORTS OF ONGOING RESEARCH AND COUNTRY BACKGROUND PAPERS

Sri Lanka

"An Outline of Policies and Strategies of Rural Development in Sri
Lanka," D.M. Jayasckera, 1980.

"Rural Development in Sri Lanka. Some Problem and Prospect for
Solution through Biowas Technology," M. Amaratunga, 1980.
Thailand

"pilot Study on the Assessment of Rural Energy Delivery Systems in
Thailand," T. Sirivadhanakul, 1980.

Y"Research - A Low Cost Grain Dryer," S. Phonogsupasamit, M. Komsean
and R, Phokha.

"Potentials for Community Participation in Alternative Energy
Development,'™ B. Tesna and F. Burian, 1980.
United States

"fnergy for the People of Asia and the Pacific," H.S. Brown and
K.R., Smith, 1980.

"Propical Tree Lepume Cooperative Research,” J.L. Brewbaker,
University of Hawaii: East-West Center.
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\%/EAST-WEST CENTER—officially known as the Center for Cul-
tural and Technical Interchange Between Fast and West—is a national
educational institution established in Hawaii by the U.S. Congress in
1960 to promote better relations and understanding between the United
States and the nations of Asia and the Pacific through cooperative
study. training, and rescarch. The Center is administered by a public,
nonprofit corporation whose international Boardof Governors consists
of distinguished scholars, business leaders, and public servants.

lcach vear more than 1.500 men and women from many nations and
cultures participate in Center programs that secek cooperative solu-
tions to problems of mutual consequence to East and West. Working
with the Center’'s multidisciplinary and multicultural staff, partici-
pants include visiting scholars and researchers: leaders and profes-
sionals from the academic. government, and business cominunities;
and sraduate degree students. nost of whom are enrolled at the Univer-
sitv of Hawaii Forcach Center participant from the United States, two
participants are sought from the Asian and Pacific area.

Center programs ave conducted by institutes addressing problems
of communication. culture learning, environment and policy. popula-
tion. and rescurce systems. A Limited number of “open’™ grants are
available to deeree scholars and rescarch fellows whose academic in-
terests are not cnicompassed by anstitute programs,

The U5, Congress provides basic funding for Center programs and
a variety of awards to participants. Becausc of the cooperative nature of
Center programs, financral sunport and cost-sharing are also provided
by Asian and Puaciite covernments. regional agencies, private enter-
prise and foundations. The Centerison lund adjacent to and provided by
the University of Hawar.

1777 Inast-West Road, Honolulu, [Tnwail 96848
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