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PART I 

INTRODUCTION AND SUMMARY
 

INTRODUCTION
 

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 
fuel the various economies, coupled with
 
an exhaustion of traditional energy-re]atedl resources such as forests, it
has )ecome acutely necessary to find other appropriate Sources of energies
for the nationa economis in general and for rural economies in particular. 
A workshop organized by the National 
Research Council (NRC) of Thailanc: 
in cooperation wi th the East-West Resiirc e S\'stems Institute (RSI) was
 
held at Suriwon gs lhotw I in Chiang Ma I, Thailand from February 5-14, 1980
 
to frame an impl]ementation plan for research cooperation among eight

countries on a set of cri tical issues affecting use and supply of energy

for rural development. 
 A previous workshop convened in May 1979 by RSI
 
in lonoluilu , 
 HIawaii had accomplished a prel iminarv identification of these

issues and had prepared four Indicative Research Plans 
with the unifying 
objective:
 

'"To gain informYLion and understanding that help policy makers and
 
implemente rs in the area 
of energy and rural development to promote improved
 
quality of 1 fe, n,ore equitable distribution of income and resources, and
 
the genernation ofi mp]1 oyv'Lt i n rural a reas .
 

Members of the Research Implementation Workshop at Chiang Mal, of
 
whom one-third hiad partiCilpated at the 
1979 workshop, had th(se objectives:
 

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

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

3. To identify needs for joint inter-coiuntry activities such as
 
methodology and 
training workshops, exchange of researchers and iblio­
graphic nnd technical information, test and demonstration projects, and 
research review meetings. 

4. To plan and mobilize resources for the projected activities. 

5. To define an operational workplan for project implementation.
 

WORKSHOP ORCANIZATION AND )EC[SIONS
 

The workshop parti 
[pants elected Dr. Sanga Sabhasri as Chairman, 
Mr. Prapath Premmani as Co-Chirman, and a Steering Committee composed of 
the princi pa research coordinators from each country and from RSI. 



Substantive research problems were defined and examined in plenary sessions
 
during the workshop's first three days. Inter-Country Activity Planning
 
Groups were then organized to develop research plans on each problem area.
 

The Steering Committee created a Research Committee and a Resource
 
Comvittee.:,,Thp.,Research Committee reviewed research plans as they were
 
formulated by,'Znter-Country Activity Planning Groups. The Resource Commit­
tee assessed budget requirements and fund availability. Toward the conclu­
sion of the workshop, the Research Committee framed an overall matrix of
 
eight Activity Plans which the Resource Committee measured against funds
 
available in the short term. On this basis, the Steering Committee formed
 
an integrated minimum set of a'ctivities required to assess rural energy
 
needs', resources, and technologies. This Core Program .is designed to
 
clarify policy and technology alternatives for meeting rural development
 
objectives.
 

The final plenary session modified and approved the Core Program and
 
agreed on organizational and fund4ing steps for program initiation. The
 
Steering Committee agreed to provide continuing coordination in the execu­
tion of the program. Dr. Sanga Sabhasri was asked by the workshop to serve
 
as continuing Chairman and accepted. A drafting committee chaired by
 
Dr. Sanga completed the Provisional Implementation Plan at Chiang Mai for
 
distribution to participants and sponsoring agencies. As requested by the
 
Steering Committee, the final Implementation Plan, incorporating corrections
 
and revisions by participants and edited by Cynthia Shklov, has been
 
prepared for publication by RSI.
 

The Steering Committee meeting in Honolulu tentatively scheduled for
 
June 1980 to review decisions taken and to consider further required action
 
on the inter-country program has been set by the Chairman for July 1-3, 1980.
 

THE CORE PROGRAM 

The most important research problem identified by the workshop is to 
assess the energy needs of rural people in the context of energy resources 
in order to gain better understanding of policy and technology requirements 
for advancing rural development objectives. An iterative research process 
to clarify the relationship between rural energy programs and rural develop­
ment objectives is projected. The research undertakes to account for the 
felt needs of rural people in both the formulation of rural deveIopment 
objectives and the planning and implementation of rural energy programs. 

The overall objective of the Core Program is to clarify key energy
 
policy and technology development issues faced in meeting rural development
 
needs. It endeavors to understand the requirements for development and
 
introduction of specific energy technologies. Specific objectives include:
 

1. Definition of policy issues, particularly those arising from
 
uncertainties in the supply of energy for agricultural production and
 
rural domestic needs, that would give focus to the development and appli­
cation of relevant methods, technologies, find policy analyses.
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2. Development of methods to assess felt needs and the bearing of
 
these needs on technical, economic, and social attributes of viable
 
energy technologies.
 

3. Refinement of methods to assess viability of technologies and
 
to gain understanding of village characteristics and capabilities bearing
 
on technology adopticin. These methods will focus on specific technologies
 
being developed by institutions who are participating in the program.
 

4. .Progress in development and adoption of biogas and fuelwood
 
technologies--and subsequently of other selected uechnologies. This
 
orogral objective involves c'lose interaction with the results of needs , 

assessment, viability assessment, and policy studies. 

In the Core Program, inte -count-y research cooperation is built
 
around selected components of the eight Activity Plans. Activity Plan 1,

"Rural Development Objectives and Assessment of Energy Needs," focuses 

the overall program on rural development needs and their implications
 
for energy policies and technology development. Short-term policy issues
 
to be examined include (1) energy constraints on agriculture and access
 
to food, especially nutritional qualities; (2) effects of demand for
 
fossil fuel substitutes on availability of cooking fuels; and (3) policy
 
alternatives, such as price, tax, subsidy, or allocation measures,
 
directed toward fuel conservation and substitution. The plan addresses
 
longer-term issues an uncertainties, including (1) trends in noncommer­
cial or quasi-commercial energy supply and demand; (2) determination of
 
need-based parameters for new or improved technologies using renewable 
resources; and (3) policy priorities for allocations for research and 
development of new energy technologies. 

Activity Plan 2, "Rural Development Energy Data Requirements," is
 
motivated directly by the policy and assessment issues specified in Plan 1.
 
Methodological advances sought in the plan focus on (1) data requirements
 
for current policy analyses and (2) felt needs assessment and definition
 
of attributes of viable technologies.
 

Activity Plans 3, 4, and 5 involve development, verification, and 
dissemination of specific energy technologies. Plan 3 seeks to optimize 
and widely disseminate biogas technology by reducing costs, increasing 
gas yields, and reducing seasonal yield variations. Plan 4 reviews the 
state of the art in fuelwood and biomass research in the participating 
countries. From this standpoint, the plan defines a research program 
that includes selection and trials of fuelwood species; study of soil and 
agroclimatic parameters and biological conversion processes of each species; 
and improved design of domestic stoves. Plan 5 provides for inventory
 
and critical review in each country of technological developments--in
 
hydro, solar, wind, and animal power for selected rural applications-­
and of appropriate energy mixes for rural development.
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.. .<..... 	 .P.ans.6.co 

Activity Plans 6, 7 and 8 cover viability assessment of new energy 
technologies and factors in their successful introduction, adoption, .
 

0
and widespread use. Plan 6 identifies four meth oO logies for use and 
review in case studies that assess technical, economic, and social , 
factors affecting the viability of new technologies. Plan .7 provides 
for study-of both village social structure and the role of political 
and other institutions in promoting introduction of technologies. Plan 8 £ 

focuses on exploration of strategies for widespread icroduction of 
technologies. This plan will emphasize linkages between sophisticated 
and simple technologies and transfer of technologies within and between 
countries.
 

'Tin short, the first two p ,ans' orientation to policy and needs
 
analyses form a context and prfovide data for concrete technological 
development in Plans. 3, 4, and 5. Technology improvements, in turn, will 
be assessed according to real-world applicability 'in Plans 6, 7, and 8. 
Research findings produced thereby will relate to both Institutional and 
technological changes that ar6,i'elevant to policymakers responsible for 
shaping energy programs to meet rural development needs.
 

PRODUCTS AND END-USERS
 

The integrative design of Core Program results can be seen from the
 
perspectives of decision makers in different types of organizations and
 
environments who ,night use these results. Specific results various users
 
responsible for rural development and energy decisions could obtain from
 
this program 4nclude:
 

Decision Area or User of Results 	 Intended Core Prog-am Results
 

Rural development policy 	 Felt needs assessment (AP* 2B) as 
guides to sectoral or integrated area 
development planning and energy 
riequirements (AP 1) 

Village area capabilities and
 
characteristics for initiating 
development tasks and for intro­
ducing specific energy technologiesl
 
(AP 7, linked with APs 3, 4, or 5) 

Fuel supply, substitution 	 Analysis of liquid fuel demand shifts
 
and conservation policies 	 in relation to crop, rainfall, and
 

irrigation patterns (AP 1 linked
 
with AP 2)
 

Agricultire production policy SFuel-specific constraints on irrigation
 
and agriculture through secondary data 
analysis (AP 2A) supplemented by region­
specific sample data (AP 2B)
 

Inter-regional shifts in productivity 

potential; farm management implications
 

of energy constraints (AP 1, AP 2) 
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Agriculture production 
policy, continued 

Food and nutrition policy 

Energy research' nnd 
development allocation 

Technology design and 
development agencies 

i'arm operators 

Household decision-makers 


*AP = Activity Plans 

Technology potential from new power 
sources for pumping (biogas, AP 3; hydro, 
direct solar, and wind, AP 5) ; from 
changing valuation and practices in use 
of organic manures (APs 2B and 7; 
biogas, AP 3; tree legumes, AP 4) 

Above agricultural productivity factors. 

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

Cooking fuel access (APs 3 and 4) 

Trends and shifts in new technology 
competitive outlook (AP 6; APs 3, 4, and 5) 

Parametric design !actors (AP 2B) both 
location-specific and (as research pro­
ceeds) systemic 

Viability evaluation factors (AP 6) 

Factors in technology acceptance (AP 7) 

EvidenLu on returns to investment in
 
fuel-substitution technologies (APs 2B, 3, 
and 6)
 

New options on sources of cooking 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)
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FUNDING STATUS AND MOBILIZATION
 

Significant rural energy research and development efforts are underway 
in the eight countries represented in the Energy for Rural Deelopment 
program. The ERD program seeks to support and extend these in-country 
research efforts. The inter-Country ActivLity Plans are designed to enhance 
in very spieci fic ways the advancement of energy and rural development 
research in participating countries.
 

Institutions engaged in or preparing for in-country research are at 
different sta.ges of fund g.eneration. lost institution and country contri­
butions to intor--ccuntry plans are also at different stages of readiness. 
International agency funding for comnonents of in-country and inter-country 
research are at different stages of negotiation. In this situation, it 
was necessary for the workshop to examine the budget totals for both in­
countr 'v rcesearlclh and inter-country activitv plans against the limit of 
resources available to st .rt the program. Table 1 arrays tne estimated host­
institution and external resource requirements for inter-country activities 
and the related in-countrcv expenses. 

TABLE 1
 

RESEARCH BUDGET ESTIMATES
 

Tnter-Country 
Research Budgets In-Country
 

Host Erternal
 

Activity Institution Fu,,ding Budgets 

1 $33,000 $153,800 $395,000 
2a 38,190 1.18,350 407,538 
2b 11,880 73,880 
3 27,200 1.78,640 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 years: $243,550 $1,242,500 $4,152,565 

FUNDINC FOR IN-COUNTRY RESEARCH
 

Summinre: of ro hu'detI'''- es t imates for in-coun-trv research activities 
devlep. v tclh int.r-Canntry Activity Planning (roup are given on page 68. 
The hitprtc ci do U af i I acl hieved in i&-country budgets di ffers significantly 
amonu the ;ight N-rviitics bcaits preparatnrv budgeting for the evolving 
research p;ns was at ditf-ferent stages. The iterative budget process 
meant onl-, a few of the institutes repreented could commit budgeted 
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resources at the time of the workshop. At this stage, therefore, in­
country budgets are 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 ins titutional 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 each 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 may 
not have the approval
by the outset of the first year. Therefore, the Steering Committee 
examined a number of alternative possible sources for early funding of 
in-country research components. 
 Two funding sources were identified as

especially appropriate for immediate followup: 
 The Science and Technology
Policy Program o f the In ternational Development Research Centre (IDRC), and
the United Nations' Interim Fund 
for Science and Technology for Development

(IFSTD). The Steering Conni ttee requested )r. Sanga Sabhasri to forward

the Provisional Implementation 
 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 RESEARClH
 

Estimated 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.
 

1. RSI/AIl Fund ing
 

The Core Programn constructed by reviewing and integrating key
components from each Activity Plan provides for essential linkages and
 
commlnication among policy, technology, and assessment aspects of the
 
program. lntp'r-Contrv bud get req ireme nts for thlis program are largely
made possible ,bythi Energv and RuIr', l)evelopment grant to RSF from te
Agency or International Iov~elopment. RSI/AI) funds already available 
or sibject to proj ec ted expans ion and extension of the All) grant account 
for USq$731,O00 or 591 of 
tLu, total externally funded requirements for 
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the inter-country activities and events ($1,242,500).
 

2. IDRC and IFSTD
 

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 creation 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 plenary. 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 use a 

portion of an energy grant received from All) to support energy information 
exchange programs, the Steering Committee requested RSI to explore 

prospective funding support by VITA for the Information Exchange and 
Clearinghouse System. 
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PART II
 

INTER-COUNTRY ACTIVITY PLANS
 

ACTIVITY PLAN 1 
RURAL DEVELOPMENT OBJECTIVES AND ASSESSMENT OF ENERGY NEEDS 

PROBLEM STATEMENT 

Hlow can rural development objectives be enhanced through the intro­
duction or more effective use of energy in rural areas? 
 A reiterative 
process is ne(ded whereby governments can define and evaluate rural develop­
ment (jectives in lig1ht of assessments of the felt needs of rural people.The assessment of rurnl people's energy needs should be accounted for in
the planning of rural energy development programs. This activity will
 
address the following issuies:
 

1. The rula~ionship between energy andrural programs rural develop­
ment objectives.
 

2. Accountinlug for the felt needs of rural people in the formulation
 
of ruial development objctives.
 

3. Accounting for the fel.t needs of rural people in the planning and
implementation of r aral energy programs. 

METHODOL1OGY
 

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

1. PO(L CY )ESCRIPTION 

a. Identification of policies that apply to rural energy develop­ment and an assessment of how these rural energy development policies enhance
 
general rural deve lopinent.
 

b. Identification of policies pert:aining to rural development and an evaluntion of h Ai thtev address themselves to rural development objectives.
(An initial identi fi cation of key policy issues is provided in the next 
section.) 

2. FE1'-NESI) AS SES yi, NT 

a. La co llection by a survev of felt needs of the riral communities
emphasizing riural hvelopmunt and rural energy development. 
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b. Analysis which will focus on a reconciliation of these felt
 

needs 	with rural development and energy programs of implementing agencies.
 
to match
The proposed felt-needs assessment is aimed at modifying programs 


or to include measures that enable rural communities to redefine
felt needs 

their needs in interaction with reformulation of rural energy programs.
 

next section.)(A first definition of elements of these tasks is found in the 

INITIAL PROBLEM DELINEATION
 

1. POLICY 

Rural development policies which apparently affect energy utiliza­

tion include:
 

a. Agricultural developmen, _1icies, particularly those impinging
 

production oand _ext.raction.• 
-on -food.production..and.industrial _rawmateria 

to food and nutri­b. Quality-of-life policies ranging from access 


tion, sanitation, and health services to education.
 

Price, tax, and subsidy policies on both agricultural inputs
c.

and outputs.
 

d. Redistributive policies which are aimed at modifying distri­

b,, ion of opportunities, wealth, and income. 

e. Employment-generating policies outside the rural areas'
 

agricultural sector.
 

are beyond the initial scope
Considerations of these broad policy issues 


of the research, but specific questions are raised. Specifically, critical
 

short-term policy questions bearing on rural development objectives arise
 

from uncertainties spelled out here:
 

a. Constraints placed by rising energy demand, price increases,
 

and temporary supply disruptions in fossil fuels on energy inputs to agri-­

culture and access to food and nutrition.
 

foiI fossil fuel substitutesb. Related effects on the demand 

(for example, fuelwood and animal dung) and oi the availability of fuels for 

cooking. 

c. Possible policy alternatives (such as subsidy, price, quota,
 

and tax) to respond to these fuel price changes and substitution effects.
 

After these policy alternatives are identified, each one's direct and
 

indirect effects on the attainment of rural developmet goals would be
 

assessed.
 

resources are prominent among
Alternative fuels based on renewable energy 

and demand shifts and policy choices.those affected by these supply 


Critical policy questions being faced now which have short-to-medium- and
 

.ong-term impacts center on these factors: 
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d. Supply and demand relations of semi-commercialized and non­
commercialized energy sources whose recorded prices provide uncertain
 
guidance on trends and relative scarcities.
 

e. Feasibility and viability of new or 
improved technologies
 
for greater or more efficient use of renewable resources. Information
 
on such technological potentials is required for formulation of policy
 
on (1) amounts and allocations of research and development funds, 
and
 
(2) potential interfuel substitutability for rural development purposes.
 

f. Significant local and regional variations in technical and
 
economic parameters that gover 
 (1) successful design and development of
 
new technologies, and (2) initial acceptability and subsequent diffusion
 
of the new or improved technologies.
 

Resource and technology uncertainties (d, e, and f) interact directly
 
or indirectly with nontechnological policy alternatives (a, b,Ic). These
 

. mu st-be directly-adr-essd -f~energy polici es are to 
effectively serve the rural population's felt needs.
 

2. FELT NEEDS ASSESSMENT
 

Rural people's perceptions of the relative importance of energy needs,
 
compared to other concerns such as water, sanitation, housing, employment,
 
'r transport facilities, are important to the formation of policies which
 
affect both rural development and rural energy development. The priority
 
which people put on energy concerns can greatly affect the acceptability
 
of new or improved energy technologies. Critical uncertainties and con­
straints relevant to policy formulation that can be illuminated by analysis
 
of rural people's felt needs also include:
 

a. Level of purchasing power of rural producers and consumers and
 
its effect in suppressing demand for energy.
 

b. The effects of barter and nonprice relationships on the 
perception of energy availability and scarcities. 

MODES 

1. Establishment of a research coordinating office in an appropriate
 
country with functions such as:
 

a. Coordination of rural need assessment carried out in each
 
country.
 

b. An information clearinghouse for work being done in partici­
pating countries.
 

c. Organizing seminars, workshops, and other meetings.
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2. Estnbl ishment of a principal person or organization in each 

country to undrtake: 

a. 	 In-Country research programs. 

b. 	 Coordination with related organizations within the country. 

c. 	 A liaison role wiLh the research coordinating office. 

3. 	 Periodic seminars for inter-country comparisons: 

a. 	 Methodo logy workshop vi thin six months. 

b. 	 Evaluation workshop one year after the methodology workshop. 

C. 	 I)issemination workshop three years after beginning of activity. 

MANPOWER 

The research coordination office will be staffed as follows: 

1. 	 One Principal Research Coordinator 

2. 	 One or two support staff 

BUDGET (3 Years Consolidated) 

Host Tnstitutions External 

1. 	Research Coordination
 

a. 	 Research coordination office 

Principal Research Coordinator (fellow) $10,000 $20,000 

Support staff (1--2) 5,000 15,000 

Operat ion , 5,000 10,000 

Travel - 3,000 

b. 	 Country Research Coordinators (7) 

Country Research Coordinators 	 3,000 12,000
 

Operati ons 	 - 5,800 

Travel (6 x $1,000) 	 6,000
 

2. 	 information Clearinghouse 

Preparation of reports, newsletter 
and reprodtction and transfer of 
documents among country teams 25,000 
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3. Inter-Country Workshops (3) 
(excluding cost of RSF participants) 

a. Methodology workshop 

Travel and 7 days per diem for 
12 participants 

Local participants, secretaries, etc. 

-

3,000 

$12,000 

2,OCO 

b. Eval uat ion workshop 

Travel and 7 days 
1-2 participants 

Local expenses as 

per diem 

above 

for 
-

3,000 

12,000 

2,000 

c. I)isseminntion workshop 

Travel and 7 days 
24 participants 

Local expenses as 

per di 

above 

.m for 
-

4,000 

24,000 

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 aevelopment 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 FOR 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 dcfinition 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. It 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 I 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 long-term supply options. Included here are the data required for ade­
quate policy formulation in the areas of demand management and conservation.
 
The sec-n-d area, 
 in fact a subset of the larger set of data requirements,

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 allocat n of energy resources (rationing). 

S F NI FI (ANCE 

Survevs have proliferated in the region. This situation may become 
expens i ye, b ut can be t urned to va Inab I ef fect i f ,xperiences of survey
design, implemun tation, and use are shared in systematic fashion. Cost­
effective dta-collecting methods could be developed together through a
nechanism in which researchers from di fferent countries working in this 
field discuss act ,al experience in survey design and methods and assess the
utility of the collected data. Kq Z ,n"," .vw , , 
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OBJ ECTT IE 

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 
Ianka.
 

This workpan is based on the points just raised and on the need 
to share the collected e xpoerience represented by these separate efforts. 

SCOPE 

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

Thu mechanism proposed to achieve the objective is based on a
review of surveys being iiuilrtakon in selected 
 countries. These surveys
 
are sumnarizd briefly:
 

In lugldesh , an energy survey including rural energy hA:, been

made "rod data 
have b(n published in the "Bang ldesh Energy Study, 1976"
and the lina Rleport by tLh Coimmittee for ltilization of Indigenous

Natural kesou;-c,.s of angadesli , Angust 
 1977." At preqent, with the

assistance of Intoernational l)ovelopment Research Centre (II)RC), the
Chemi cal Engineering l)epartment of Bangl adesh Univer si tv of 
Engineering

and Technol ogy is c arrvilng it a comprhonsi \e survey 
 on a union con­
prising 23 villages. Some of the t rends of energy demands and supply
shown 1)v th is survey have hbeen discussed in this warklshop. Data analysis

is in pro ,res:.
 

2. In in1di(an, the Appropriate T1echnology )evelopment Association is under­taking a s rvev of energy consmption needs and availabi iity in rural areas

of four repreentautive rogions in Utttar Pradesh. l'rtest data have already
been co lect ed. A qutiesti onmnaire hasedo n that dali has I)eon leveloped.

The ma in ob. tot i\,e of colletion
this data 1 is to plan a l ong-term strategy
folr supply of to i-nr,rr] areas from renewablhe Sources. Similar surveyswere cordiwt ed Parli.r by the Institut e of Sci nce, Balngal Iore ; the Center
for the t d'v (of Sci f:tori ,agesn c Vil l , Wardha; and the Nationa l Cotncil of
 
Applied Er0',nomni, 
 -esa , r i, New liehi. 

A naitional data col lecti on ,-survey is p laned now for five main regions--
Northern, as trn, Wes tern, (ent r;l, and Southern-- in a coordinated manner.
This studv llay ot'ordin : ,iWt Ii other countrie-,s tf Sout ons t Asia and Soiithd 

tr
Asia, in view the d(10'sfi n0Thfrom the Clhiang,. >:ai ,rks h p.t 

3. I nidonesia, an tTVo s v ( , SIS) t'(tve-inug 40 v! I I .uag

(523 htusshiols! Ad hO rural industri,,s is hoeing undrtakon. llth. villages 
were - nC- d oin the basi s of the cIa.s-;ii 'at n bv th l e partment otf HomeAffai rh,. One major im f tlihis st:udv is to bain bas ic inflormation 
to understand better the role of energy in rural dovei opmn t. Another aim 
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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 household survey, based on questionnaires, 
direct measurements, and observations, collected dat' on the level and 

and energycomposition (structure) of energy consumption mechanisms 
collected dataavailabilities by income group. The industrial survey 

on energy uses in the whole production process for the 20 main types of 

rural industries in West Jwa . This survey will be repeated at a proper 

time to capture seasonal variations. The col Lected 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 USAID had 

conducted an energy survey covering twelve villages in Central Jawa, East 

in relation to rural electrificationIndonesia, and South Sulawesi, 
progrant in Indonesia. 

4. In Nejal, the EDRC (Tribhuvan University) conducted a 

rural energy balance research study at three sites, selected along a 

north-south axis, to represent the three ecological regions (mountain, 
plain). Besides collecting data on energy consumptionmid-hill, and the 

and use (fuel, food and fodder, human labor and animal labor), an evalu­

ation of avr.ilable resources (exploited and unexploited) has been carried 

out to rench 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 

households and detailed data for 256 households. Analysis on the data is 

in progress. 

5. In the Philippines, a nationwide survey by the Philippine Ministry 

of Energy covering 15,000 households has been completed. Its focus was to 

provide a better information base for certain immediate policy objectives, 

such as examining fuel subs ti tit ion poss ibiii ties and developing an appro­

priate pricing policy for fuels. Emphasis was placed on developing 

stru ctural information on fuel consumption, especially the noncommercial 

fuels. The survey results also will serye medium- and long-term policy 

decisions, such as examining supply options and introducing new energy 
survey, selected areas will be monitoredtechnologies. On the basis of this 


continually. To obtain a more complete picture of :he energy situation,
 

an establishment (industrial and commerr al) survey will be undertaken in
 

the second quarter of 1980.
 

6. In Sri Lanka, the Ceylon Electricity Board surveved six villages
i.n a piot study similar to the one conducted in Thai land. The method­

ology of the survey was the same, drawing on the same suii instrument,rvey 
datawith modifications to accouit for local conditLions. The scope of the 

collected was similar. Information was col lected on lousehold energy 

utilization by end use activities (cooking, l i ghting, wi ter, and transport), 

fuel requirements related to farming, the energy requirements of small-scale 

I .el activities (healLh, sanitat ion, and education).industry, and community 
included were basic ata to est imate local tnergy resource potential.Also 


Data tabulation has been completed; data will be cross-checked and analyzed.
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7. 	 The National Energy Administration of Thailand undertook a pilot 
'rural energy survey in six villages representing the major regions of the
 

country. "Approximately 100 households, selected to represent the main
 
income groups, were interviewed. The objective of the survey was to test
 
a method for constructing a rural energy database. These data will serve
 
in (a) analyzing the structure of commercial and noncommercial fuel 	use;
 
(b) assessing the potential for improved energy efficiency, and for conser­
vation; (c) estimating the local energy resource potential; and (d) develop­
ing an integrated view of the energy delivery system in each village. Thle
 
pilot survey will be followed by an expanded survey in which a large'r
 
sample of villages will be selected to provide a national baseline of
 
information for policy fo'mulation. Analysis of the pilot study data is
 
now being undertaken.
 

ACTIVITY WORKPLAN
 

The implementation mechanism is based on these activities:
 

1. Exchange of both methodological and substantive information and
 
resource persons (exchange scholars) for purposes of training and consult­
ing. This would involve developing directories of available personnel at
 
both national and regional levels. Some sort of clearinghouse mechanism
 
would be necessary to link needs with available expertise. Two principal
 
modes of exchange were identified:
 

a. Small groups would meet at a specified location to exchange
 
information and techniques. These participants would then return to their
 
respective countries to apply their knowledge and to 
train local cadres of
 
research workers.
 

b. Experienced researchers would be available for training and
 
consulting at the site where the need existed. Two principal advantages
 
were identified. One is the possible two-way learning process when "experts"
 
are faced with circumstances different from those present iii their home
 
situation. Also, over time, a body of training materials would be developed
 
that would incorporate much collective experience and knowledge of many
 
situations. Note that records of mistakes and other negative experiences
 
snould be included in information exchange.
 

2. Periodic inter-country workshops for country members to examine
 
the collective experience of data surveys and new data needs as they emerge.
 
The first meeting is proposed for August 1980. The workshop should have a
 
specific objective, namely, to examine the approaches of the pilot studies
 
conducted in three to five countries and, most importantly, ':to assess how
 
the data has been and can be used by policymakers in the specific setting
 
of the respective countries. A number of methodological and data-related
 
needs and opportunities have been identified at the Chiang Mai Workshop.
 
The following list is merely illustrative.
 

a. The need for preliminary assessment of secondary data avail­
ability. In cases where required data are not available, inter-agency
 
cooperation is needed in planning and implementing.data collection activi­
ties. 19
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b. Potential problemsof data management and analysis are often
 
given 4nadequate attention in the research design and planning stages, .
 
and available techniques for constructing scales and other multi-item
 
variables are not clearly understood.
 

c. Advantages and disadvantages are involved in the utilization
 
of a common set of units of observation for different research projects.
 
Assessment of both sides of this question needs to be made.
 

d. Multiple visits to the same set of sample sites are often
 
desirable in order to detect factors such as seasonal changes and policy
 
impacts. This procedure entails its own set of problems, which need
 
thorough review. In addition, general purpose energy data sometimes can
 
be gathered as part of regular socio-economic surveys, but difficulties
 
are frequently encountered in selecting the appropriate information to
 
be collected and in arriving at the precise wording of the questions.
 
These problems require coordinated attention.
 

3. With the assistance of resource persons from the Asia-Pacific
 
region, RSI has begun to develop a methodological handbook covering
 
some of the major issues associated with energy database generation.
 
Preliminary work on the handbook would be critically evaluated at the
 
proposed methodological workshop. In addition, the deliberations of the
 
workshop on common methodological.problems would provide useful input
 
for later revisions of the handbook.
 

4. As Activity Plan 1 recommended, a need exists for the establish­
ment of a research coordinating office and appointment of a principal 
person or organization in each country responsible for periodic summaries 
of in-country activities to be communicated to the coordinating office. 

TIMETABLE
 

Year 1 Year 2 Year 3
 

1. Resource Person Exchange 

2a. Inter-Country Workshops - - - )X 

(August) (April/May) 

).
2b. In-Country Workshops 	 -,X- - X-------------------­

(Sept./Oct.) (June/July)
 

3. 	Methodological Handbook - -X ...
 

(September)
 

4. Research Coordinating Office
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BUDGET 2A (3 Years Consolidated)
 

Host Institutions External
 

1. 	Researcher Exchange (16 persons)
 
2 weeks inter-country travel,
 
8 person-months 

a. 	$1,500 travel 
 -	 $24,000
 
b. 	 $490 per diem $7,840 	 ­
c. 	$200 honorarium 
 -	 3,200 

2a. 	Inter-Country Workshop I
 
(excluding cost of RSI 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 

2b. 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 

3. 	 Methodological Handbook 

a. 	 Research fellows (3) 
ib months in host country + 1 months 
at RSI = 9 person-months 

$1,500 travel + $2,250 stipend = 
$3,750 per person + local costs 6,750 11,250 

b. 	 Printing and reproduction -	 10M 

TOTAL: 
 $38,190 $118,350
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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 
to guide development
seasonal variation in cropping patterns are required 

of new energy technologies. Such investigations would have to assess 

both the general basic needs of the community as well as the specific 
the intro­techno-economic and socio-political attributes relevant to 


duction of new technologies. This information would be a very important
 

data source for planning intcgrated rural development and for selecting
 

appropriate energy mixes.
 

SIGNIFICANCE
 

In the rural areas, supplies of 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, ngricultural, 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. In 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 

energy 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 

rural communities will require focus on supply-demand
and resources of 

sources like biomass, biogas, solarrelations of locally available energy 

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 
the introduction of these technologiesexperimental locations. Data for 

on an accelerated rate would require the study of various factors. For 

example, data for the introduction of hiogas 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 
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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 needed 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
 
usefulness of various organic material in 
a biogas plant must be generated

by those who are 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 uf the difficulty in transporting manure to lands situated at long
distances and in some areas due 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
 
peoples' 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 feels 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, in 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 needs can 
be
 
divided in these categories:
 

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

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

3. Agricultural processing like 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 energy-technology 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 temperattires for pottery and smi thy work; mobile mechan­

ical 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. 

OBJECTIVE
 

A fundamental objective, by conducting comparative in-depth studies 

of selected regions, is development of conceptual formulations and analytic 

methods for identifying and classi fving locationaI and socio-economic 
par­attributes that influence the definition of rural energy technology 

ameters. A closely related objective is the development of improved
 
felt needs. An immediate
approaches to the unders tatnding and assessment of 

objective of specific studies is to make available techno-economic guidance 

to researchers engaged in design, developnwnt, and assessment oF specific 

technologies (Activities 3, 4, 5, and 6). 

SCOPE
 

By development and testing of such conceptuta approaches and methods, 

the scope of particular studies can he progressively sharpened. In the 

design of each study, necessary detail can be weighed and selected according 

to characteristics of the subregion, such is: 

1. Pattern of domestic energy constmiption for the economically weaker
 

section, m:iddle income group, and high income group; as:sess the prollems and
 

translate them into felt needs (like more convenient cooking fuel and piped
 

water supply). 

2. Pattern of rtral indiLLtrial energv uses by workers Iike potters, 

blacksmiths, and fishermen; assess their problems and translate them into
 

felt needs (for example, better kilns, better forges, and better fuels).
 

3. Pattern of energy consumption for agricutlt ural opera tions and
 

processing; translate the problem:s into felt needs.
 

4. Pattern oof lenergy 'ons uimpti(n ini other miscellaneous ictivities 

like transportation and cultural, recreational, and educationat activities. 
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5. . Availability of various resources in each region. 

The scope of these studies also will have to be defined in 
terms of
 
cultural and traditional life patterns of people in each rural community.

TiAs means taking into account habits and customs in cooking, washing,

agricultural, and other operations which may haV-'.deep social and anthro­
pological roots not perceived by the persons conducting interviews.
 

If the data are meant for national policy formulations, the sample

villages for each representative region will have to be carefully selected
 
to accent various characteristics, traits, logistical difficulties,
 
traditions, industries and crafts, climatic conditions, crops, as well 
as
 
availability of various resources like cattle dung, wind speed, solar
 
intensity, temperature variation, and potential water energy.
 

These data with their socio-political and anthropological overtones
 
............ cannot b 
- Cnally- co lect unless tis nves'tigators are fully aware
 

of the life pattern of the 
area and are also trained in -lata-collecting 
methods for this specific purpose. As far as possible, -atelligent persons 
can be drawn from the villages themselves and given a thorough training in 
collecting these data. 

Data on resoLuces (including human, animal, trees and their species, 
crop,water,and relevant wind) have to be collected. A projection for the 
future can also be made of the dwindling resources like trees and animals 
according to past experiences. The investigators will have to be conversant
 
with the present technology development of the nonrenewable resources and 
intelligent enough to assess the potentiality of the resources. 

WORK PLAN
 

1. In-Country Research: 
 Progress with in-country research individually
 
or institutionally.
 

2. Exchange of information.
 

3. Inter-Country Assessment Workshop I to assess and refine method­
ologies: 
 October 1980. Location: Nepal or Tndia. Duration: one week
 
Participants: two per country and 
one or two from RST.
 

4. Researchers Exchange: Three or four inter-country exchange visits 
each year. 

5. Publication of Studies: Yearly.
 

6. Inter-Country Assessment Workshop TI at the end of the year.
Location: Asia. Duration: one week. Participants: two from each country; 
one or two from RSI.
 

25
 



OUTP UT /T METAB IE 

Year 0 Year 1 Year 2 Year 3 

1. 	 In-Country Research X X X X 

2. 	 Exchange Informat ion X X X X 

3. 	 Tnter--o(intrv Assessment 
Workshop I X 

4. 	 Resea rc-he r Fxchange X X X 

5. 	 Publication of Studies X X X 

6. 	 lnte r-(,nnt rv Assessment 
Workshop II X 

BUDGET 2B (3 Years Consolidated) 

Host Institution External 

1. 	 Inter-Country Assessment Workshop T 
(in Asia) 

a. 	 14 participants for one week 
3.5 person-months x $1,000 
per participant: (pi r diem and travel) - $14,000 

b. 	 Secretaiat ,tfF and local help 1,500 ­

c .	 Resourut'c letrson-s (2) $1,500 travel. 

+ $245 pr d ,m S1,745 x- 2 	 - 3,490 

d. 	Publiciation of prceed invs 1,500 3,500 

2. 	 Inter-Country Assssmunt Workshop Ii 

(same as above) 3,000 20,990 

3. 	 Researcher Exchange (12 participants) 

a. 	 2 weeks inter-country travel for 

4 exchange researchers per year 
x 3 years = $1,500 travel - 18,000 

5,880 -
b. 	 $35 per diem per person 

C. 	 $200 honorariumu per person - 2,400 

4. 	 Publ iat i ons 

a. 	 Editori al and secretarial services 9,000 

b. 	 Printing and reproduction 2,500 

TOTAL: S11,880 $73,880 
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ACTIVI'IY PLAN 3 

TECHNOLOGIES: BIOGAS 

PROBLEM STATEMENT 

The worsening international energy 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 funel 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 constmption of fuelwood and biomass for cooking in the 
rural areas of developing countries exceeds the regeneration rate. This 
causes v>er hiardship in iural areas and leads to an ecological imbalance 
over time. Therefore, utilizing some alternative sources of energy becomes 
imperative, both to conserve fossil fuels and to arrest deforestation. 

SIGNIFICANCE AND RATIONALE 

Biogas is a luel gas obtained by anaerobic fermentation of animal and 
vegetable wastes. The technology is simple. It consists of processing 
the wastes out if i r contact and tapping te gas produced for cooking, 
lighting, and Wther uses. The residue after gas evolution is used as 
fertilizer. Tle raw materials are available in the rural areas in abundance, 
so bioga, might well serve as an effective substitute for fossil fuel and 
fuelwood, uspefinllv in the rural areas of developing countries. Unfortun­
ately, becatus.e some uncertainty in the present status of biogas technology, 
widespread adoption of the technology in the rural areas has not yet occurred. 

OBJECTIVE AN) SCOI 

The, ma in o!jectLie of this research plan is the optimization and 
dissemination of b ogas technology. Research is needed for reducing the 
cost of biog s plants., increasinlg gas yield, and decreasing seasonal gas­
yield variation. The present cost or about $650 for a family-sized biogas 
plant (100 :ft: as/day) is too higl for the average rural family in 
developing count -ipes,. Furtlier research is also needed on use of active 
methanogenic barter in, h iogas-based i ntegrated farmi ng systems, development 
o f b i ogas-powep d app l i auces, and ut i I i za ti on of organic was tes other than 
animal wastes. Advances on each of these problems would make the biogas 
technology more viable. 

RES EARCIH RESILTS ANI) XPECIED IISZRS 

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



INTER-COUNTRY RESEARCH PROJECT ISSUES
 

(Listed by priorities--see Table 2) 

1. 	Design Improvement and Cost Reduction of Family- and Community­
needed on:
sizel Plants. Considerable amount of work is 

a. Cost reduction of biogas plants 

b. Increasing gas yield
 

c. Reduction of seasonal 	variation oZ gas yield
 

d. Utilization of organic wastes other than animal wastes
 

2. Microbiological Studies 

a. To dis cover th e-exten t-o f.increase..n,, conversion-,and ,rateo,,.f, 

gas yield by use of special strains of methanogenic bacteria 

To isolate bacteria and study effects at 	various temperatures
b. 


3. 	Biogas-Based Integrated Farming System 

use and cropping pattern for energy and nutritiona. To optimize land 


b. To develop inland fisheries through biogas 

c. To recycle byproducts of systems 

4. Development of Biogas-powered Appliances and Machines 

a. To develop burnt clay and other low cost burners for household use 

b. To develop welding appliances 

c. To develop lamps
 

d. To utilize biogas in 	internal combustion engines
 

e. To develop storage systems for biogas 

MECHANISM FOR COLLABORATION 

Various modes of collaboration for the inter-country research project 

would be used.
 

1. Abstracted Directory 	and Bibliography 

Easy and unhindered flow 	of information is an essential prerequisite 

for successful team research. Directories and bibliographies containing 

abstracts might help this research. A review of status of a technology would 

be included in the directory by subject as well as by country. RSI might 
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initiate publication of 
these directories and bibliographies. The
 
approximate annual cost would be $28,000.
 

2. Linkages with Existing Information Network
 

Information networks such as 
ESCAP and CSC are engaged in the

dissemination of technologies in rural energy. 
 Appointment of a research
 
follow to achieve linkages with these networks and collect data from each
 
country would help quicken the rate of exchange of information (cost
 
$30,000).
 

3. Newsletter
 

A newsletter containing information on new technologies, case

studies of successes and. failures, status of 
a new technology compared to

existing ones, and other developments relating to biogas may be published.


-
RSTI igh t-initiate -the action through- an edi'toriaIb 6oard. Tlhdb d-might

consist of at least one member from each participating country and RSI.

The chairman of the board would be stationed at RSI. Members of the board
 
would collect information 
from their respective countries and communicate
 
to the chairman. The newsletter might be released in the calendar months
 
of January and July. The approximate annual cost involved in processing

and printing (including mailing cost) 
for 1,000 copies is US$23,000.
 

4. Situdy Tours Including Exchange Scholar(s)
 

This mechanism would involve two modes:
 

a. Study tours by researchers in the research sites of other
 
countries.
 

b. Practical demonstrations of a new technique by experts in
 
other countries. 

Study tours 
for a period of four weeks would help information
 
sharing and make comparisons in the quickest possible manner. 
Exchange

of scholars between countries will help sharing experience aind information.

The approximate cost of study tours for two researchers frofrJ each partici­
pating country would be $38,440; the 
cost for exchange scholars would be
 
$28,800.
 

5. In-Country Training Workshops 

Training workshops would be organized in each participating country

to duvelop local expertise; two to three experts would impart training to
20 to 30 local technicians in the new technology. 
 The training period

would be four weeks. The' local expenditure would be borne by the host
 
country and the travel cost, including per diem of experts, by external 
aid-giving agencies. The approximate cost of two resource 
persons for
 
each participating country would be $38,'040. 
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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
 

13,200
Research coordination 	 ­

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 weeks @ $1,500 travel
 
38,440
+ $"00 per diem x 16 


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)
 

a. 	Resource persons (16'
 
- 38,400
@ $1,500 + $900 x 16 


19,200 	 ­b. 	Trainees and local expenses 


TOTAL: $27,200 $178)640
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TABLE 2
 
BIOGAS PROGR.1 

PROG RAM 

1. 	(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 

was tes
 

2. (a) Identification and isola­
tion of active methane
 
bacteria and studies on 


their performances
 

(b) Field testing 

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

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

5. 	 Workshops 

Year 1 Year 2 Year 3 Year 4 Year 5
July 1980 July 1981 July 1982 July 1983 July 1984 

to to to 	 to to
June 1981 June 1982 June 1983 June 1984 June 1985 

-*---Preparation 
 30 	 -Research---

Workshop *Workshop-----orkshop 



ACTIVITY PLAN 4
 

TECHNOLOGIES: FUELWOOD AND BIOMASS
 

RATIONALE AND SIGNIFICANCE
 

Shortage of fuelwood is 
a growing problem in all participating
 
coontries. 
 The deficit in fuelwood supply in these countries is esti­
mated at about 30% to 40% of total consumption presently and probably
 
will increase in the future if not dealt with,&effectively now.
 

In addition to efforts to increase the production of fuelwood for 
direct burning or as charcoal, augmenting the biomass production as 
feedstock for other energy coaversion processes seems to be a promising 
prosct -.SLi table -technology---input-for- improving-the-efficien-cie- of.. 
exising end-use devices is also considered important for meeting the 
growing demand. 

STATEMENT OF THE PROBLEM
 

Considering the present energy demand and supply situation,
 
intensive efforts to increase the production of fuelwood and biomass
 
will be necessary. These efforts will involve technical and economic
 
analyses of methods of 
production through activities such as laboratory­
based studies, pilot demonstration projects, inter-country exchange of
 
information, and collaborative projects.
 

OBJECTIVES
 

The overall objective of this program will be to improve the supply
 
position of the fuelwood and other biomass 
to meet the domestic, agri­
cultural, and rural industriai energy demands effectively by systematic 
research and developnent efforts in all of the participating countries.
 

SCOPE 

Although implementation of this program is meant essentially to meet
 
the fuelwood demands of the consumers in the rural and semi-urban creas, 
other sectors of society pressed by fuelwood shortage such as poor and 
middle income groups and rural industries will stand to benefit directly 
or Indirectly. Improved energy supplies for the rural sector should
 
improve the socio-economic status of this sector. 
 Multicountry efforts
 
for exchanging information, sharing tasks, and pooling resources will
 
achieve plinned goals more efficiently than individual efforts. The eight 
participat:ing countries will be Bangladesh, India, Indonesia, Nepal, 
the
 
Philippines, Sri Lanka, Thailand, and the United States. 
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Specific timehound 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 environmental structures. Intensive efforts will be on
 

fue lwood plant at ioi in d on hiomniass producti on through specific agriculture 

meth ods (for u e as feed to biogas plants, alcohol, and solid fue I 

p rod cltt in) . 

I N-1DEPTHI STATEMENT 
OF THE PROB LEM 

I. Although some studies on The supply-demand pattern of the
 

consumption and utilization of fuelwood and biomass sources of energy
 

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. E'ai p,'artic ipaiting country has plans for developing fuelwood and 

biomass r'sotrcets, but these efforts must be given specific inputs through 

intor.-countrv olliahoration. The efforts should be delineated into two 

spec,ifi, atugorius: fiuulwood and other hiomass production. 

3. Performance trial s with selected plant species should be under­
taken at pilot and field l els in at least two different agroclimatic
 

conditions in aill countries.
 

4. Stutiies oi te economics of the production relative to other 

al ternat ives wi lI he conducted. 

5. Studies on the development of appropriate technologies for end-use 
devices to improve the effiuiencv of util ization will. be a part of the over­

all project. 

SPECIFIC QUESTIONS ANi) ME'IhtO)DIOC IES 

These specific me thodologic al approaches and questions are identified 

as criticiliy important to prodliction and efficient utilization of fuelwood 

and otiler hi oma ss: 

1 (.ol lect i cn of rcqiw,<istd da:1 tab ase on a crocl imati c, sol I , and other 

meteorological cnd itions ol reprs ntative lcations in each country. 

2. (n-site identification and selecti o f plant species for prelim­

inary and inteinsive trials wi thi siii table experi mental design.
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3. Assembly of solid comparative data on performance of outstanding
 
tropical leguminous or other kinds of trees potentially important for
 
fuelwood and biomass.
 

4. Preparation of a practical guide to growing all the selected
 
plant species in laboratory combined with field studies, covering seeds 
storage, germination characters, transplantation or direct seeding,
 
inoculation with nitrogen-fixing bacteria or fungi, soil preparation,
 
and pest control.
 

5. Comparative assessment of the species regarding:
 

a. Cropping cycle. 

b. Supplementary uses, like forage and feed.
 

c. Method of planting (seeds, coppicing, root suckers).
 

d. Available energy forms, like wood and charcoal. 

e. Calorific value and carbonization. 

6. Collection of these data for improving the selected tree forms: 
past history and uses, variations and distribution, environmental require­
ments, evapotranspiration, nutritional requirements, and photosynthetic
 
efficiencies. 

7. On-site studies of microbes for selection of nitrogen-fixing
 
bacteria like rhizobia and other soil fungi for inoculation wherever 
needed. 

8. Development of most suitable methods of irrigation for each plan­
tation, like dry-irrigation or sprinkler methods, based on locally available
 
water resources.
 

9. Establ.ishment of optimal "silvicultural practices" considering 
planting distances, irrigation, after care, and harvesting for each tree 
species investigated. 

10. Socio-economic as well as environmental studies particularly on
 

the competition for natural resources. The specific questions are:
 

a. What species are cost-effective?
 

b. What are the alternatives and how do they compare? 

c. What implications will they have on the land-use pattern? 

d. Economics of production and competition, periodically evaluated.
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An effort was made to evaluate the level of continuing research 

activity in each of the participating countries based on those specific 

questions. For each item in the research agenda, the matrix attached 

(Table 3) indicates the state of the art of research in each country. For 

each item, ranking (a, b, or c) indicates "large," "average," or "very 

little" amounts of current research. A dash (-) marks absence of any 

research. The last column evaluates the research topic as either "core" ' 

(C) or "augmented" (A). Core and augmented projects are ranked consid­

erinp whether or not the projects are already underway on a significant 
scale and also whether or not the research topics are perceived as 

crucial to inter-country collaboration. Within the "augmented' category, 
ranking Al or A2 refers to "higher-priority" or "lower-priority" areas 

of research.
 

These research topics are identified as belonging to the core
 

research program.
 

CORE PROGRAII
 

I. FUELWOOD: Land-Based and Saline-Water (Estuarine) Based Species
 

1. Mass selection of species
 

2. Study of parameters, such as,
 

a. Soil conditions
 

b. Agroclimatic conditions
 

3. Study of:
 

a. Evapotranspiration
 

b. Photosynthetic efficiencies
 

II. OTHER BTOMASS: Baseline Information
 

1. Seasonal variation in supply and demand.
 

2. Consumption and utilization.
 

3. Alternative uses:
 

a. Sectoral distribution
 

b. Substitution
 

4. Correlation between family income and consumption.
 

5. Correlation between prices of fuels and their consumption.
 

The topics relating to baseline information about "other biomass" 
clearly belong to the jurisdiction of Activity Plan 2. The core program in 
the present plan essentially consists of basic studies about fuelwood planta­

tions and about design improvements for domestic stoves. 
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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.
 

ACTI VI TY WORKP LAN 

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 SEMINA.S 

1. To evolve 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 year. 

Wrkshopo2. on st udardization of laboratory studies combined with 
fi eld stud i es on e,simat ing growth, yield, evapotranspiration and photo­
svnthetic' efficiencies will he organized. 

3. The third workshop will pertain to the biomass production (other 
than fnu.lwood) in "inland" and "stuarine" waters. 

SHORT-TERM TRAININ(; 

Short:-term training programs for research fellows will be arranged 
at RSr or at other country institutions for training and transfer of 
technology in thiese areas: 

1. Si lvicul ture 

2. Soil microhiolegy 

3. Irrigpat ion met hodology 

4. Soci (-econOlflic aina lvses 

5. Tissue cultu're--technology for plant propagation 

6. Bi oconve rs ion technologies 
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GRADUATE STUDEN'TS EXCIIANGE 

institutions will exchange graduate students as research interns 
for an average of two years. 

PILOT AND DEMONSTRATfON 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.
 

SECRETARIAT
 

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 POSITION PAPERS 

One .:.mncept paper wi 11 be prepared by each country at the end of 
each year to report the progress on and suggest changes for the project. 

IN-COUNTRY RES EARCtt ACT'I VI TI ES 

Research efforts 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. 

38
 



3 

INTER-COUNTRY ACTIVITY BUDGET (3 Years Consolidaced) 

Acti vi ty Host Instituions External 

1. 	 Inter-Country Workshops (3) 

1 per year for 24 people 
for 	7 days 
 $ b,000 $48,000
 

2. 	 Researcher Exchange 

2 Moiths for 16 people 
over 3 years 12,000 60,000 

Graduate Student Exchange 

3 graduate students per year
 
for 2 years each 
 23,000 100,000 

4. 	 Pilot and Demonstration 
P roj ec ts: 
7 per year 15,000 45,000 

5. 	 Secretariat and Project 
Coordination Office
 
(including newsletter) 
 5,000 40,000
 

6. 	Position and Concept Papers 
 1,800 	 6,000
 

TOTAL: $62,800 $299,000
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TABLE 3 

STATUS OF RESEARCH ON TOPICS IN THE RESEARCH AENDA 

Bangladesh Inia Indonesia Nenal Philippines Sri Lanka Thailand USA PRIOR-
ITY" 

I. FUELWOOD 

A. Land-Based 

1. Mass selection 

of species a a a a a a a a C 

2. Study of parameters 

a. 
b. 

soil 
,oroclimatic 

a 
a 

a 
a 

a 
a 

a 
a 

a 
a 

a 
a 

a 
a 

a 
a 

C 
C 

3. Studv of 
piration 

Evapotrans­

a. evapotranspiration 
b. photosynthetic 

efficiencv 

- a 

a 

-

-

a 

-

c 

c 

c 

c 

b 

-

a 

a 

C 

C 

4. Water Management 

Irrigation 

and 
a b b c c a Al 

5. Microbial Inoculum 

Studies c a ? b c c a Al 

B. Saline-Based 

1. 
2. 

3. Same as 
4. above 

5. 

S a m e a s a b o v e A, 

C. Pyrolysis Studies c c - C b C a A2 

D. 1. Carbonization and 

charcoal preparation 
2. Bricquetting-

- a 
b 

b 
c 

b 
-

a 
c 

c 
C 

b 
-

c 
C 

Al 

Al 

E. Improvement of 

Stoves (design) 

Doestic 

c b b b b b c c C 

F. Methanol Fermentation 

1. Microbial studies 
2. Fermentation _fficiencv 

(conditions) 

b 

b 

-

-

-

-

c 

c 

c 

c 

c 

c 

a 

a 

A2 

A2 



TABIE'3 Con t inued 

I. OTHER BTOLGASS 

Ban, Ia-
desh 

India Indonesia Nepal PhiI-
nines 

Sri 
lanka 

hi-
land 

PRIOR-
ITY 

A. Agricultural Waste 

I. Base-line Information 

a. supply and demand variation 

(seasonal) 
h. consumption and utilization 
c. alternative uses Core - studies to be done in Activity Plan 2 C 

(1) sectoral 
(2) substitution 

distribution 

d. 

e. 

correlation between 
family income and con­
s ump ti on 
utilization as affected 
price fluctuation 

by 

2. Carbonization c - - b c - - A2 
3. Composting 

4. Biogas (raw material) 

c b 

c 

-

-

b 

-

c 

c 

b 

b 

b 

-

c 

c 

A2 

A2 
5. Liquid Fuels Production c b c c b c c a Al 

a. 

b. 
efficient micro-organisms 
fermentation efficiency 

B. Production 

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

a. mass culture 
b. field performance 

c. mass selection 

a 
c 

a 

-

-

-

c 
c 

-

c 
c 

c 

-

-

-

-
-

-

a 
a 

a 

Al 
Al 

Al 

2. Macro-plants (water 
cassava, sugarcane, 

hyacinth, 

sweet potato) 

a. 

b. 

c. 

as biogas raw material 
efficient micro organisms 
fermentation parameters 

c 

c 

b 

c 

a 

c 

c 

c 

-

c 

c 

c 
b 

b 

b 
-

c 

-
-

-

b 
a 

a 

A2 
A2 

Al 



TABLE 4 
IN-COUNTRY KESEARCH BUDGET 

Bangladesh India Indonesia* Nep-l* 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 



ACTIVITY PLAN 5
 

TECHNOLOGIES AND SYSTEMS: SOLAR,
 
HYDRO, WIND, AND ENERGY MIXES
 

SIGNIFICANCE AND RATIONALE
 

Any rural development program will involve the introduction of new
 
rural energy technologies based on various renewable resources 
available
 
locally. In many countries,, efforts already have been made to develop

various hardware devices and systems. An active stock taking and assess­
ment is needed to determine the status of these technological developments
 
and to identify devices that fit the characteristics of specific rural
 
areas--particularly- cons idering te chni cal- viability -and-appropriatenesS .. 

STATEMENT OF THE PROBLEM
 

Although information is available on the organizations working on
 
the development of hardware for utilization of renewable energy 
sources
 
in rural areas, no serious effort has been made so 
far in these countries
 
to critically evaluate the emerging technologies and to identify areas
 
where additional research efforts are 
needed. In addition, there is an
 
active need to identify appropriate technology mixes that can meet the
 
energy requirements of diverse rural areas 
in these countries.
 

OBJECTIVES
 

1. Make a critical review of the technological status in the areas
 
of interest as well as 
identify the gaps existing in the development efforts.
 

2. Identify various technology mixes relevant to the diverse rural
 
areas and identify a few technically feasible mixes for introduction in
 
specific locations in each country.
 

COMPREHENSIVE PROBLEM DELINEATION
 

Meeting the energy needs of rural 
areas will mean introducing tech­
nologies based on renewable resources such 
as solar energy, wind energy,
 
and hydropower. 
However, these devices must be introduced in the rural
 
areas only after they've been proved technically sound and appropriate.
 
Individual pieces of hardware or individual efforts have occasionally been
 
evaluated in depth, but relatively little data are available on the overall.
 
technological status as well as on comparative technical evaluation of
 
available hardware. The appropriate technology mixes will also vary widely
 
given the various diverse rural areas. Therefore, not only must the status
 
of technologies be critically reviewed, but also the appropriate technology

mixes must be carefully identified. Technologies introduced in the rural
 
areas must be both appropriate and technically sound so that energy needs 
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are met in an efficient manner. The proposed study will not only provide
 

relevant information on the status of available technologies but also
 

will identify areas where additional national or inter-country efforts
 

are needed. The proposed studies also will be very useful in examining 

the possibilities for technology transfer within and among the member 

countries.
 

Some of the specific questions that would be addressed during the 
proposed research program are: 

11. Which presently available technologies are relevant for use to
 

meet rural energy needs?
 

2. What is their present level of technological development?
 

-3 .Whatar te-technologies ready for Irtrod uction-in -rural-areas? 

4. What directions should efforts at technological development take 
in other areas? 

5. What new hardware development programs should be undertaken in
 

member countries?
 

6. Based on the specific locations, what are the appropriate tech­

nologies mixes considering physical resources, energy needs and other
 
characteristics of the rural areas? 

ACTIVITY WORKPLAN (SCOPE) 

Two specific inter-country research programs have been identified
 

that will fit into the overall plans for energy for rural development.
 

STUDY A: CRITICAL REVIEW OF TECHNOLOGICAL STATUS 

The first study is a critical review and stock-taking of technologies
 

and systems in each of the participating countries. This critical review 
will assess the status of technologies and identify specific areas in which 
additional hardware development is required. Each country will prepare a 

status report with the help of the appropriate experts and institutions 
and finalize the report in a country workshop. Then the report will be
 
processed through the research coordinating office and information will be
 
disseminated to all participating countries in preparation for inter­

country workshops possibly organized along technology clusters.
 

The technology areas that will be covered in this study are: 

1. Hydropower applications in areas such as power generation (micro 

hydro generating up to 100 kilowatts), direct mechanical energy outputs, 

water pumping, and fertilizer production. 

2. Wind energy applications, such as in water pumping and decentral­
ized electricity generation.
 

44 



3. Solar energy utilization: 

a. Solar cookers
 

b. Solar dryers
 

c. Desalination and distillation system for potable water supply 

d. Water heating for crop processing 

e. Small scale solar power generation and water pumping,
 

f. Refrigeration 

4. Implements for improved utilization of animal power.
 

5. Miscellaneous including geothermal energy. 

STUDY B: TECHNOLOGY MIX 

A parallel study will be undertaken for identification of appropriate

technological mixes for rural development. Based on the results of this
 
study, each country team will identify at ].east one mix for installation and 
demonstration at chosen study be in Duringa site. The can done stages. 
the first stage, a range of appropriate technology mixes will be identified 
and characterized. The results of this effort will. be the subject of an
 
inter-country workshop. second will the installation
The stage be actual 

and .monstration of a specific- technology mix in a specific community.

Another inter-country workshop will be held to exchange experience in the
 
second stage of this study.
 

During the study of the technological mixes, attention will be directed 
to the advantages and disadvantages of conventional rural electrification 
in comparison with technological mixes based on the renewable sources of 
energy .listed previously. 

OPERATING PLAN 

The institutions that could be involved in undertaking the study have 
been identified tentatively in Table 5. The final list may change after 
country plans are more fully developed. Based on information available, 
tentative manpower estimates For the in-country components of research 
studies A and B are presented in Table 6. Budget estimates for in-country 
costs for both studies are presented in Table 7. These estimates, however, 
cover only the first stage of the appropriate mixes study (B) and not the 
cost estimates for the installation and demonstration phase of this study. 
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DURATION OF STUDY 

Both the critical review of technological status (Study A) and the 

first stage of the appropriate technology mixes study are planned to be 

undertaken if possible within six months. On this basis, inter-country 

workshops at the end of the two studies would be held near the end of 

1980. 

O'ITIER AREAS OF COLLABORATION 

Support for actually undertaking the research nrograms will require 

additional. areas of collaboration. Specifically these three areas are 

necessary: (1) exchange of personnel; (2) study visits to sites using 

technology- ixes-of interest; and (3) establishment .of. infornation support 
through app rop riate channels. 

IN-COUNTRY BUI)GET (3 Years Consolidated--See also Table 7) 

1. Personnel /Manpowe r Costs 	 US$458,000 

2. ' ravel and Transportation 	 50,000 

3. Intra-Country Seminars 	 50,000
 

4. Printing and Supplies (0 '10% of (1)) 	 45,000 

TOTAL: $603,800 

INTER-COUNTRY BUDGEIT ( 3 Ye ars Conso Ii dated) 

IIo, 	 t InstLitutions E,xternal 

I 	 Inter-Cuint r Workshop on Sta tus
 
of Tecimoiogy )evelopment in Asia
 

4 pact icipants each country
 
for 4 days 	 US$10,000 US$15,000
 

2. 	 Inter-Country Workshop on 

Technology Mixes in Asi a
 

4 parL ici pantS cach countryv 	 10,000 15,000
 

3. 	 Study Visits 

2 experts ench country 

at 3 sites in year I 	 33,000 

4. 	 Printing of Stuidy Reports aind
 
Exchange of I nforniat i (n 1,00 2,000
 

TOTAL: $21,000 $65,000
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TABLE 5 
TENTATIVE STUDY ROLES FOR PARTICIPATING COUNTRIES 

Area of 
bilitv 

Responsi- Bangla-
desh India Indonesia Nepal 

Philip-
pines 

Sri 
Lanka Thailand 

Overall Planning Directorate NCST CED BEB NRC 
Coordination Commission General of 

Ene rgv 

Hydro Power PDB State RECAST NEA/NPC CEB NEA 
Electricity 

Enterprise
(P LX) 

Solar Energy BCSIR/ DST DBPT/ITB RECAST UPS/CNED National National Science 
BUET BHEL Science & Technology 

JYOTI Research Insti­

tute 

Wind Energy BCSIR/ 
BUET/ 

NAL 
CSMCRI 

ITB RECAST CNED CEB/Water 
Res ources 

NEA 

AEC JYOTI Board 

Technology BCSIR/ DST ITB/IPB ERDG/ CNED CEB NEA 
Mixes Study BUET BHEL RECAST 

JY OTI 

TABLE 6 
MANPOWER REQUIREMENTS 

(expert-months) 

Bangla- Indo- Philip- Sri Thai­
desh India nesia Nepal pines Lanka land 

Study A: Critical 
Review of Technological 
Status 28 74 42 26 44 30 45 

Studv B: Technology 
i s 17 43 24 16 25 18 26 



TABLE 7
 

COST ESTIMATES FOR IN-COUNTRY RESEARCH PROGRAMS
 

Bangla- Tndo- Philip- Sri Thai­
desh India ntsia Neal pines Lanka land Total 

Study I: Critical Review 
of Technological Status 

Mlannov.er $28,000 $74,000 $42,000 $26,000 $44,)00 $30,000 45,000 $289,000 

2,500 3,750 25,000Trave 2,500 6.250 3.750 _500 3,750 

l1n-Cointzrv Workshop** 3,200 4,300 3,700 3,200 3,700 3,200 3,700 25,000 

P rin ti n< and Supplies*** 2,800 7,400 4,200 2,600 4,400 3,000 4,500 28,900 
367,900 

Study IT: Technology Mixes 

Manpower 17,000 43.000 24,000 16,000 95,000 18,000 26,000 169,000 

Trave!* 2,500 6,250 3,750 2,500 3,750 2,500 3,750 25,000
 

In-Country Worksh1op** 3,200 4,300 3,700 3,200 3,700 3,200 3,700 25,000 

Printing and Supplies*** 1,700 4,300 2.400 1,600 2,500 1,800 2,600 16,900
 
235,900
 

TOTAL $60,900 $149,800 ,87,500 $57,600 $90,800 $64,20') $93,00) S60 3,80o
 

7
NOE:0 Fi es (in US dollars) are in e:.pert-months and the chnarges have been taken at USS,1 000 per expert-month 
which includes supgortino staff and recatod rosts. 

-On an, avenrage, each cost number oftrip is expected to T'7250..The trips for each countrv is nased on the
 
level of activitv in eah tc-chinoiogical area.
 

"*The expenditures are based on appr :-imatelv 30 parti cipants in each workshop lasting 4 to 5 days. The total
 
expenses, travel and per diem, have been estimated at US$100 to 5200 per person.
 

***Printing and other supplies are calculated at 102 of the manpower cost. 
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ACTIVITY PLAN 6 
VIABILITY ASSESSMENT: TECHNICAL, ECONOMIC, AND SOCIAL
 

P ROBLEM STATEMENT 

As techniques for evaluation and selection of rural energy technologies
 
are developed, a comprehensive methodology must be determined and evolved.
 
That methodology ultimately will lead to the selection of technologies
 
whi ch could h ,pplied in the rural sector to facil tate rural development.
 

lo r meLthodol, ,gieswi he examined for the i r applicabili ty to
 
assessing rural energy tochnologies:
 

1. "Conventional" erfit-cost analysis. 

2. Domestic resource cost (DRC) analysis.
 

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.
 

METHODOLO; I ES 

1. )evelop methodologies individually or institutionally in each 
countrv for evaluation and selection of rural energy technologies.
 

2. Apply methodologies developed in (1) to specific energy projects
 
as case study examples.
 

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

4. Evaluate app]icalili. ty of methodologies through o._Re_st appraisal 
of continuing energy projects andt new energy technologies. 

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

MODES
 

1. fn-Country Research 

[ndividually or institutionally identify and develop analytical
 
methodologies and apply them to energy projects selected as case study 
examples for three years. 



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

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

b. Location: As ia 

c. Duration: One week 

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

3. Researchers Exchange 

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 I (Year 2) 

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

b. Location: Asia 

c. Duration: One week
 

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

7. In-Country 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. Durati on: One week 

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

Host 
Institutions External 

1. 	 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 
 -	 $14,000 

b. 	 Secretariat staff and local expenses $1,500 

c. 	 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 iI (same as above) 3,000 20,990 

3. 	 Newsletter (2 per year x 3 years) 

a. 	Editorial and secretarial expenses 
 -	 18,000 
b. 	Printing and reproduction 5,000
 

4. 	 Researcher Exchange (1.2)
 
One week inter-country travel
 
4 exchange researchers 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 x 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 expenses -	 10,000 

TOTAL: $13,140 $120,185 
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TIMETABLE
 

Year 0 -- Year 1 Year 2 Year 3 

1. In-Country Research 

2. Inter-Country Workshops X 

3. Publish Workshop Proceedings X x 

4. Newsletter X X X 

5. Inter-Country Researcher I I 

Exchange 

6. In-Country Training Workshops 
x 

7. Publication of Analytical x x 

Studies 
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ACTIVITY PLAN 7 
VILLAGE SOCIAL STRUCTURE AND THE ROLE OF POLITICAL AND
 

OTHER INSTITUTIONS IN PROMOTING INTRODUCTION OF TECHNOLOGIES 

PROBLEM STATEMENT 

In addition to technical or economic considerations, success or 
failure in the adoption of an energy technology mix interacts with various 
social and organizational parameters. Therefore, local, regional, or
 
national organizations 
that play a part in introducing energy technologies

and in rural development must understand the social structure of the
 
villages involved. L.kewise, these organizations themselves must be
 ................
exam ineddfor chairac te ristics -:and- cap ab ilitis sutbe"o:te'oe-f 

promoting technologies and to other rural development tasks.
 

METHODOLOGIES
 

1. Make in-country typological studies of village social structure
 
and develop guidelines for characterizing village social structure.
 

2. Develop case 
studies examining the role and efficiency of local,

regional, and national organizations and institutions in promoting energy

technologies and undertaking other rural development tasks.
 

3. Convene inter-country workshops to 
 %¢viewand compare results,
 
to refine methodologies, and to make recommendations for standa-dized
 
methodologies that facilitate inter-country comparisons.
 

4. Train researchers, planners, and others in-country to implement

technology adoption and other rural 
development programs.
 

MODES
 

1. In-Country Research
 

a. Individually or institutionally identify and develop analytir&:L

methodologies and apply them to examining villages selected as case s .udy
 
examples.
 

b. Individually or institutionally identify and develop analytical
methodologies and apply them to examining local, regional, and national 
organizations and institutions selected as 
case study examples.
 

2. Inter-Country Workshop I (Year 1)
 

Objective: 
 To review, analyze, and refine methodologies adopted

by each country; to evaluate applicability for policymakers and planners.
 

Location: Asia
 



Duration: One week 

Partirci pants: Two per country and one or two from RSI 

3. 	 Researcher; 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-Cotntry Workshop H1 (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. 	 In-Country Training Workshop (Year 3) 

Objectives: To educate researchers, planners, and others in use 

of 	methodologies as tool for evaluating rural energy technologies. 

Location: Each counry 

Duration: One week 

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

Host 
Institutions External 

1. 	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) - $14,000
 

b. 	Secretariat staff and local expenses $1,500
 

c. 	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 II above)
(same as 	 3,000 20,990
 

3. 	 Newslatter (2 per year X 3 years) 

a. Editorial and secretarial expenses 	 18,000-

b. 	 Printing and reproduction 
 5,000
 

4. 	 Researcher Exchange (12) 
One week inter-country travel
 
4 exchange researchers per year
 
for 3 years
 

a. 	$1,500 travel per person 
 - 18,000
 

b. 	$35 per diem per person 2,940 
 -

honorarium personc. $200 per 	 - 2,400 

5. 	In-Country Workshops 
One week in 7 countries 30 persons 

a. 	Travel: $10 per person X 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 expenses 
 - i0_000
 

TOTAL: $13,140 $120. 185
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TIMETABLE
 

Year 0 Year 1 Year 2 Year 3 

1. 

2. 

In-CouLntry ResearcI 

Inter-Country Workshops X 

I 

3. 

4. 

Publish Workshop 

Newsletter 

Proceedings 

)q 

X 

XI X 

X 

5. Inter-Country 

Exchange 

Researcher 

6. Tn-Country Training Workshops Xi 

7. Publicat ion 

Stu~d ius 

of Analytical X X X 
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ACTIVITY PLAN 8
 

STRATEGIES FOR LARGE SCALE INTRODUCTION AND TRANSFER
 
OF ENERGY TECHNOLOGIES FOR RURAL DEVELOPMENT
 

PROBLEM STATEMENT
 

Pilot and demonstration projects for introducing new 
and renewable
 
energy technologies in the rural areas to
are 	essential preconditions 


..	 learning,how viable-these technologies are in therual inif6 ment,... .
 
considering social and organizational aspects as well as pricing and
 
subsidy issues. These projects, however, would make only a minor contri­
bution towards meeting the total energy needs of rural communities.
 
Major public and private programs and appropriate strategies would have
 
to be developed for financing energy facilities; for social organizational
 
set-up; for equitable distribution; and for proper pricing (including

subsidies for deserving groups). Strategies for the diffusion of proven
 
systems into new areas 
should be evolved for the large-scale introduction
 
of these technologies following the pilot and demonstration project
 
phase.
 

Some of the new and renewable technologies, such as solar photo­
voltaic, solar thermal, wind, and biomass are 
appropriate for use in
 
rural areas of developing countries. Introduction of these technologies
 
is often constrained, however, for 
two reasons: (1) these technologies

often are unavailable domestically; and (2) the developing countries have
 
a weak bargaining position with 
the large multinational corporations, who
 
often monopolize these technologies. The role technology transfer plays
 
in large-scale introduction of these technologies for rural development
 
needs to be examined considering:
 

1. The appropriateness of both sophisticated technologies and simple
 
technologies tc the rural areas 
under specific situations.
 

2. 	Strategies for technology transfer related to hardware, software,
 
and 	system design capabilities.
 

3. 
Strategies for bilateral transfer of technologies developed by

public institutions and private firms with government funding.
 

4. 	Modalities of technology transfer within the developing countries.
 

MET 	ODOLOGIES
 

I. Monitor and ex-post evaluate pilot and demonstration projects 
for rural energy supply to: 

a. Validate the choice of technologies for future large scale 
applications. 



b. Delineate areas where technolc" .nodification or developme::t 
is needed either to reduce the cost or to increase the suitability and 
reliability of the technology mix. 

c. Identify resource, manpower, and material requirements for 
large-scale production of hardware components, as well as infrastructure, 
skills, and manpower necessary for their introduction and continued 
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 irrigatioL., rural industry, health, education, water 
supply, sanitation, and cultur; 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. Quanti fication of village energy requirements for specific family 
economic and social activities. 

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

3. Directory of world-wide technology suppliers relevant to rural 
energy systems. 

MODES
 

1. In-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 

Individually or institutionally study the technological require­

ments for rural energy projcts; identify technologies to he imported; and 
study agencies for technology transfer; three years. 
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3. Inter-Country Workshop I (Year 2)
 

Objective: To review and compare the results of pilot and
 
demonstration projects; 
to study 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 RSi 

4. Inter-Cnuntry Wkshop II (Year 2) 

Objective: To study the transfer, absorption, and development 
of energy Lechnol ogies for rural development. 

Location: Asia
 

Duration: One week 

Participants: Two from each country and one or two from RSI 

5. Foreign 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 Prograi: (Year 3) 

Objective: To educate planners and governmental officers in
 
project identification, formulation, appraisal, and implementation for 
rural ene rgy sys tems. 

Loca t ion: Each 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. 	Inter-Country Workshop Ii 
(Excluding cost of RSI 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 Tra:ining 
2 persons per country (14) air fare $2,000 
+ 30 days 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 year 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 14 days = 630 	 4,410 

TOTAL: $23,200 $113,460
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TIMETABLE 

Year 0 Year 1 Year 2 Year 3 

1. In-Country Research A 

2. In-Country Research 13 

3. Inter-Country Work -hops 

4. Study Tours 
Training 

and Foreign X X 

5. Pub.1ication of Case Studies x X X 

6. Newsletter X II X X 

7. In-Country Training Programs I 
I 

XI 
I 
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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 tasks 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. In 
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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plant that will embody the optimization work listed as a major research
 
objective. Threeplanned inter-country workshops, one at the end of
 
each year, would 
 compare findings on design criteria as well as data on
 
cost and gas production efficiency. By the end of the third year' an in­
country workshop would be convened in each 
 country to disseminate con­
struction techniques for plants determined most suitable considering

cost, durability, gas production, efficiency, 
and mix of input materials.
 

The workplan of Activity 5 (Technologies and Systems) has not been
 
formulated beyond the first nine-month period 
 since it depends on each
 
country's own . ritical review of the state
c of the art. Additionalresearch. 
activities will,(be planned at an inter-country workshop held at the end 
of that period.'' 

The matrix in Figure 2 provides a basis for reorganizing events in
 
the workplans according to resource constraints. It also suggests the
 
possible economic and collaborative advantages of holding at least some
 
of the workshops at the same time and place.
 

CORE PROGRAM: INTEGRATION AND SCHEDULING OF ACTIVITIES
 

The Core Program is structured as a minimum set of integrated activi­
ties and events required to assess rural energy needs, resources, and gaps,

and thereby to clarify understanding of policy and technology alternatives
 
for meeting rural development objectives.
 

In constructing the Core Program, events specified in each activity

workplan were assessed considering the modes and number of inter-country
 
events supported by the energy and rural development grant to the Resource 
Systems Institute from the Agency for International Development. Particu­
lar attention was 
given to the minimum number of proposed exchanges of
 
researchers, workshops, and training programs necessary 
to fulfill the
 
activity objectives. 
To achieve essential linkages and communication
 
among policy, technology, and assessment activities, initial balance and
 
subsequent progression of collaborative events among the activities were 
assessed. The Core Program Schedule (Figure 3) integrates a minimum set 
of inter-country events and activities necessary to achieve the stated
 
objectives.
 

Specifically, each researcher exchange indicated in Figure 3 repre­
sents one person-month. The total number of person-months shown for the
 
eight activities 
from April 1980 to April 1981 equals the estimated 
months (at unit costs) available for this purpose in the RSI/AID grant. 

The eight workshops to be supported by RSI in Year 1 indicated in 
Figure 3 represent a reduction of two from the total proposed in the full 
activity workplans, and an average,15 percent reduction in numbers of 
participants. Training components and publication support are in balance
 
with the projected research and workshop activities. 

65
 



Figure 3 ERD Core Program Schedule
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Vertical dotted lines in Figure 3 represent inter-activity workshops 

\\ provided in the Core Program. For example, these include: 

Yelr 1 Activities 3 (biogas) and 7 (village organization) 

Year 2 Activities 2B (techno-economic parameters) and "3 (biogas) 
Activities 4 (fuelwood) and 7 (village organization)
 

Year 3 Activities 2A (policy analysis) and 2B (felt needs and
 
techno-economic analysis)
 

____ Activities 3 i an -n4,,( fuelwood) 
 , 
Activities 5 (selected technologies) and 8 (technology transfer) 

The workshop agreed that a principal researcher located in one of the 
participating Asian institutions should serve in a coordinating role for 
the development of research activities. It was suggested that the Research 
Coordinating Office recommended in Activity Plan 1 might ultimately serve
 
as the center for those activities. At first, a researcher with interest
 
in Activity Plan I should actively liaise with coordinators of each of
 
the other research activities.
 

ESTIMATED BUDGETS FOR IN-COUNTRY AND INTER-COUNTRY ACTIVITIES
 

Estimated budgets for in-country research activities developed by each 
Inter-Country Activity Planning Group are summarized in Table 8. The in­
country budgets reflect different stages of completeness in preparatory 
budgeting. The budget for Activity 4, for example, is based closely on item­
ized estimates for this research component. Budgets for other activities
 

*require 
 substantial reworking by the participating institutions. This 
review will include consultation with institutions not represented in 
Chiang Mai but. who might join the program. Because of budget review require­
ments, few participating institutes, could make resource commitments at the
 
time of the workshop. Therefore, in-country budgets are order-of-magnitude
 
estimates and are currently under revision. 
The total in-country research
 
budget for all activity plans on this provisional basis is $4,152,565.
 

Estimated budgets for inter-country activities, on the other hand, 
were worked out in closer detail by each planning group and are included
 
in the respective Activity Plans. Inter-country budgets are summarized

in Table 9 with a breakdown of host institution and external funding shares. 
The inter-country research budget arrays cost estimates for key modes 
of collaboration in each activity workplan and sums these costs for
operationalizing the modes across the entire set of workplans. The inter­
country research budget for the three-year Energy for Rural Development
Research Program is estimated at $1,486,050. A contingency factor of 15%
 
has been added to all inter-country activity budgets raising the total 
figure to $1,708,957. Although detailed revisions and corrections are 
being made, these inter-country budgets are reasonably close estimates of 
required resources. Clearly, significant oportunities exist for both 
national and international funding agencies t- participate in this unique
international research endeavor. 
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TABLE 8 

IN-COUNTRY RESEARCH BUDGET 

ACTIVITY 

COUNTRY ,_PLAN I 2A/B 3 4 5 6 7 8 TOTAL 

Iin:ladesh $45,000 $60,376 $224,000 $76,073 $60,900 $30,000 $30,000 $35,000 $561,349 

India 65,000 75,470 300,000 94,470 149,800 45,000 45,000 50,000 820,740 

" Indonesia 65,000 45,282 161,000 76,072 87,500 45,000 45,000 50,000 514,854 

" Nepal 45,000 45,282 225,000 60,072 57,600 30,000 30,000 35,000 527,956 

" Philippines 65,000 60,376 125,000 86,940 90,800 45,000 45,000 50,000 568,116 

* Sri Lanka 45,000 75,470 127,000 80,299 64,200 30,000 30,000 35,000 486,969 

* Thailand 65,000 45,282 185,000 80,299 93.000 45,000 45,000 50,000 608,581 

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

NOTE: Figures are given in U.S. dollars. 
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ERD INFORMATION EXCHANGE AND CLEARINGHOUSE SYSTEM
 

INTRODUCTION
 

International collaborative research envisioned in the Energy for
 
Rural Development (ERD) Program requires close and continuous communication
 
among the participating organizations. Successful collaborative research
 
relies on exchanging not only ideas and insights but also concrete infor­
mation, such as bibliographies, publications, working papers, statistical
 
data, graphics, and realia (models, components, and mock-ups). In parti­

...... .cular ins tit utions -par tic ipa ting -tn-the"'he ERDPr6g amth ......
 
recognized the important role that several information exchange modes can
 
play in their cooperative efforts. An opinion survey administered to the
 
participants in the May 1979 ERD Planning Workshop showed that most of the
 
fifteen modes suggested for cooperation and information exchange were con­
sidered potentially valuable. Four specific information exchange modes were
 
considered specially important: 
 (1) document exchange, especially of
 
preliminary reports and working notes, (2) bibliography and directory ex­
change, (3) technical inquiry services, and (4) newsletters and reports of
 
research in progress. 
Several members of the Chiang Mai Workshop contributed
 
to the preparation of an action plan promoting these specific information­
sharing modes. 
 The plan presented here proposes the escablishment of an
 
informatior exchange network hereafter referred 
to as the Energy for Rural
 
Development Information Network or 
ERDINET to support the emerging ERD
 
Program.
 

OBJECTIVES
 

The goal of this plan is to develop a network of clearinghouses
 
(onn central, seven in-country,and RSI) that will interact to provide the
 
four information-sharing services named above. 
 It is expected that this
 
network, ERDINET, would permit greatly increased quantity and quality
 
(appropriateness, timeliness) of information flow both among the partici­
pating ERD institutions and with relevant organizations in other parts of
 
the world. ERDINET would require a far smaller financial and manpower
 
cost than would be entailed if all of the participating organizations were to
 
pursue such communications activities independently. The ultimate benefit
 
would be greater scientific and technical productivity for all of the
 
institutions and individuals involved through reduced duplication of effort
 
and more systematic use of existing knowledge.
 

RATIONALE
 

Realizing the important role active information sharing must play

in the success of the ERD Program and the limitations of available services
 
and systems, the Chiang Mai Workshop incorporated specific information
 
exchange strategies into each of the Inter-Country Activity Plans. For
 
example, Activity Plan 1 calls for the establishment of a modest information
 
clearinghouse and communications infrastructure to support in-country and
 
inter-country research on rural needs assessment. Activity Plans 2 and 3
 
provide for an efficient transfer of documents and data among members of their
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respective inter-country research teams. Five Activity Plans (1, 4, 6, 7,
 
-


and 8) specifically budget for special topic newsletters. Activity Plan 3 out
 

lines a mechanism for production of abstracted bibliographies and
 

directories on biogas as a part of its cooperative effort. The total 
of the Activitybudgetary requirement for the information exchange components 

Plans amount to $97,000. An additional $123,000 has been budgeted in 

the Activity Plans for research coordination; a substantial portion of this
 

requirement is designated for management of information flow. (See Inter-

Country Activity Budgets, p. 71.) 

mechanism- for the' integrated management .Theplai4 lied. ................. -ot h1ere-provides"a 


of specific information exchange modes, currently budgeted separately in
 

each Activity Plan. If funding can be secured for the integrated ERDINET 

package, a portion of each Activity Plan budget could be used for augmenting
 

the projected research programs. 

ERDINET ORGANIZATIONAL STRATEGY 

Although information relevant to the ERD Program will continue to 

flow through existing channels (person-to-person contacts, journals, 

and other communications), the proposed network (ERDINET) is designed 

specifically to support the following information exchange needs of the ERD 

P rogr am: 

in the1. Individualized servicing of information needs of participants 

ERD Program through aggressive acquisition and dissemination of information. 

2. Systematic access to technical information from the seven 

participating cnuntries in the ERD Program that otherwise might not come 

to their attention. 

and internation­3. Efficient access to the services of existing regional 

al information sources (such as RERIC, RCTT, and SERI). 

4. Appropriat( matching of information needs of inter-country research
 

teams with available resources, and equitable routing of documents and
 

data among institutions and individuals participating in international team 

research in the ERP Program.
 

5. Inter-country communications for transmitting documents rapidly and
 

at low-cost (bulk air or surface parcel post vs. high cost first-class airmail
 

or hand-carriage).
 

Structurally, the network would consist of five principal types of
 

organizational units: 

e Participating Institutions and Individuals in the ERD Program
 

* Seven Country Clearinghouses-- one in each Asian participating
 

country in the ERD Program
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e The East-West Resource Systems Institute (RSI) 

* A Central Clearinghouse located in 
one of the seven Asian
 
participating countries in the ERD Program
 

o External Information Sources and Networks located outside the
 
ERD Program network 

The roles of the five organizational units 
or modes of ERDINET are
 
briefly described below:
 

The participating Institutions and Individuals would be the principal
information-users of the system, in order to support individual,
institutional, or specific Activity Research Plan functions. These insti­
tutions and indivJduals would also provide information to ERDINET through
their Country Clearinghouses, either actively (without prior solicitation)
 
or on request from the Country Clearinghouses.
 

Tile Country Clearinghouses would serve as a central source of ERD
information in each country, allowing researchers and institutions to
 
query one place for information rather than a wide variety of institutions 
or individuals in a given country. 
The Country Clearinghouses would
 
receive, process, and transmit documents and data through the network
 
according to defined procedures. Bibliographic and directory information
 
would be solicited and collected from the participating institutions and
 
individuals, checked for 
correct citation procedures, and transferred to
 
the Central Clearinghouse for further processing. 
Each Country Clearinghouse

would also maintain directories, lists of meetings and information 
to help

in responding to 
in-country or external queries about ERD activities in
 
that country. These Clearinghouses would also serve 
as in-country coordin­
ators, supplying technical information originating from external sources.
 
They would also solicit, receive, edit, and transmit to the Central Clear­
inghouse articles and progress reports for publication in the ERDINET
 
Newsletter.
 

The East-West Resource Systems Institute (RSI) would serve as an
information link to American and European computerized databases and make
 
available its 
own resource materials collection and information services.
RSI would also be responsible for computerized publication and distribution 
of the bibliographic and directory information provided by other ERDINET 
organizational units. 

The Central Clearinghouse would specialize in inter-country information 
coordination and in linking ERDINET with external information sources and 
networks. Thus, by maintaining directories and files, it could efficiently

direct queries for information (received from institutions or individuals 
through their Country Clearinghouses) to other ERDINET Country Clearing­
houses, or to the appropriate external information sources or networks 
(VITA, RERIC, RCTT, ITDG, and others). Responses to queries could 
also be distributed to other ERDINET units, or be recorded in the ERDINET 
Newsletter, and thus become available to persons other than the initial 
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Information generated by individuals and institutions in the
inquirers. 
ERD program could also be disseminated by the ERDINET Central Clearinghouse 

parties outside the seven country program if this were agreeable toto 

All inter-country document
the participating institutions and individuals. 


exchanges would be routed through the Central Clearinghouse for non-selec­

tive dissemination to Country Clearinghouses. Bibliographic and directory
 

information received from the Country Clearinghouses would be keyworded,
 

abstracted, formatted, and scnt to RSI for computerized processing, print-


All technical inquiries among countries and withing, and distribution. 
external information sources would be managed through the Central Clearing­

also. edi t,pub lish, -and.b~u~ka.house.-- -The -Central...Clearinghouse.would. 

post the ERDINET Newsletter to the Country Clearinghouses for in-country
 

distribution.
 

ERDINETExternal Information Sources and Networks would interact with 

through the Central Clearinghouse. Information requests from participating 

units in ERDINET would be channeled through the Central Clearinghouse to 

and Networks and, when appropriate,
the External Information Sources 
data generated by ERDINET units would be disseminated toinformation and 


external information sources and networks.
 

ERDINET INFORMATION EXCHANGE MODES 

The ERDINET information exchange will be accomplished through four 

exchange; (2) production and distributionprincipal modes: (1) document 
(3) technical inquiry services; and
of bibliographies and directories; 


(4) production and distribution of a newsletter. Further details about 

these information exchange activities are illustrated in Figures 4-7. 

These illustrations are simplified and do not attempt to provide all 

possible information flows among all the participating countries, insti­

tutions, and individuals in ERDINET. 

ACTIVITY PLAN (YEAR 1) 

A. Identify institutional locations for seven Country Clearinghouses 

and a Central Clearinghouse. Sites for Clearinghouses should be in close 

proximity to several high quality science and technology information units 

such as university and governmental libraries or document centers.
 

B. Identify, select, train and/or orient competent personnel to
 

manage the ERDINET system - see section on Manpower and Budget Require­

ments for details on numbers and types of personnel. 

C. Develop an operational plan for the ERDINET system, encompassing
 

standards, policips, and procedures for management of the network. An 

ERDINET Operations Workshop will be convened before October 1980 to 

develop a uniform management strategy and quality control standards for 

the network. Workshop participants will include two persons from the 

Central Clearinghouse, one person from each Country Clearinghouse, two
 

from RSI, and two resource persons from outside the network. Provisions
 

will be made for adequate travel to maintain a high level of ERDINET
 

involvement in ERD research and development activities.
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Figure 7
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D. Document exchange will rely heavily on mimeograph and photocopy
 
devices in each Country Clearinghouse. Arrangements will be made to
 
lease or purchase devices not already available. The document replication
 
volume by the end of Year 1 is 
estimated at 200 documents (10 pages each)
 
per month from each Country Clearinghouse and 500 documents (10 pages
 
each) per month from the Central Clearinghouse. Provisions will be made
 
for cost-effective use of local and international postal services. 
 Each
 
Country Clearinghouse will mail about 50 pieces each month and 
the
 
Central Clearinghouse an estimated 200 per month during the first year.
 

E. Produce for ERDINET several computerized annotated bibliographies.

These will be produced by the computer facilities of RSI. Procedures for
 
uniiform coding and keywording of all bibliogr Iaphic citations will be

developed for use in ERDINET in conjunction with RSI and modified during
 
the Operations Workshop.
 

F. Produce an ERDINET newsletter quarterly. About 600 copies will
 
be bulk distributed by the Central Clearinghouse to the Country Clearing­
houses for in-country distribution. The newletter will include letters,
 
notes, research progress reports, ERDINZT and ERD information, activity
 
schedules, recent 
document acquisition by ERDINET Clearinghouses, and
 
information in ERD-related activities and resources 
outside the network.
 

G. Establish linkages with external information sources and net­
works. Create and maintain directories and files of external information
 
services so that technical information queries received from ERD insti­
tutions or individuals through the Country Clearinghouses can be routed 
efficiently to appropriate external information sources or 
networks for
 
response.
 

ERDINET MANPOWER AND BUDGET REQUIREMENTS 

The personnel required to operate an ERDINET of seven Country Clear­
inghouses and one Central Clearinghouse for a year is estimated at ten 
equivalent full-time positions. 
The budget section outlines specifics
 
on personnel and operations costs. Together, participating ERDINET
 
institutions can 
be expected to provide the equivalent of three to four 
personnel positions and up to one-half of the nonpersonnel costs asso­
ciated with operating the network. This plan identifies opportunities
 
for external donor agencies to augment available in-country resources
 
with contributions for support of specialized personnel and hard-to-fund
 
operational components such 
as network workshops, international travel, 
and equipment. (See budgets for analysis of host-instit'ution contri­
butions and externally funded requirements.) 

Country Clearinghouses 

It is estimated that each Country Clearinghouse will require a part­
time coordinator (20%), a full-time information specialist, and, period­
ically, other technical and clerical personnel. Specific allocations are 
included in the Country Clearinghouse budgets for a quick copy capacity
(xerography), bulk air mailing of documents, and i.ocal travel for out­
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reach activities in behalf of in- ountry research teams. These resources 

would be used to service directly an average of four to seven in-country 

institutions sponsoring components of the ERD Program, and ten to furty 

individual researchers involved :in EMD activities. Each Country Clear ­

inghouse would also indirectly, through the Central Clearinghouse, engage 

the six other clearinghouses and three to six regional and internaLional
 

information services or networks. 

Central Clearinghouse
 

The Central Clearinghouse would require about three full-time equiv­

alent staff psitions. These positions would include a full-time coord­

inator, h full-time library or information specialist, a half-time admin­

istrative assistant, a half-time editor or publication specialist, and, 
periodically, other technical and clerical personnel. Specific alloca­

tions are included in the Country Clearinghouse budget to provide for 

network liaison travel, to sponsor an annual.ERDINET Operations Workshop, 

to produce a quarterly network newsletter, to acquire a modest reference 

collection for inter-institutional loan purposes and fees for external 

information services. These resources would be used to service directly 

the seven ERDINET Country Clearinghouses and interface with a number of 

other regional and international information services or network-. The 
Central Clearinghouse would also service indirectly, through the Country 

Clearinghouses, 30 to 50 institutional co-sponsors of the ERD Program 

and 100 to 200 individuals in these institutions engaged in coordinated 

ERD research efforts.
 

Resource Systems Institute
 

The RSI manpower contributior to ERDINET is estimated at two and a
 

half persons including one-half equivalent researcher/fellow, two full­

time professional interns and access to a computer programmer, a library
 

specialist, and publication specialist. Additional resources will be
 

available for computer services necessary to generate automated bibli­

ographies and directories. Resources for printing and distribution of
 

several computer-generated bibliographies and directories also will be
 

available as well as modesc funds for telephonic access to computerized
 
databases in the United States and Europe.
 

DURATION AND VIABILITY
 

This plan addresses start-up and maintenance for ERDINET for a
 

three year period (July 1, 1980-Jure 30, 1983). ERD participating
 
institutions and in-country sponsors can be expected to contribute up
 
to 50% of the total cost for the clearinghouse system during the initial
 

phase of ERDINET development. A matching increment from external donor
 

agencies is needed to move ERDINET through this initial phase and on to
 

a self-financing status.
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iris anticipated that the information being developed and shared in 
t 	 ERDINET'will become increasingly valuable to many developing Country 

institutions. Over time, an increasing proportion of ERDINET operating 
costs might be. recovered from expanding developing country participation
in the information exchange network. A charge-back strategy might be 
employed for this purpose. Details for such a strategy are yet to be 
developed. However, .a gradual annual reduction of donor agency contribu­
tions can be anticipated in years two and three of the plan.
 

PROGRESS-TO-DATE
 

A 'Provisional Bibliography on Energy and Rural Development comprised 
o fa compi .ter zedineigo[,prxm el.40 el ecs-wsprdc 
Land mailed'to participants of the ERD program before the ERD workshop in 
Chiang Mai. 

A -Thesaurus of Energy and Rural Development is in the final stages of 
preparation. This subject' thesaurus is a hybrid of relevant descriptor­
contained in the Provisional Bibliography on Energy and Rural Development,
and the Subject TChesaurus of the Energy Information Data, Base developed by
the United States Department of Energy Technical Information Center. 

A general biblilography on Energy and Rural Development is in prepar­
ation, and will include approximately 1,000 rcoferences. A computer 
program (designed to run on an IBM 370/158) has been developed to provide 
an easy-to-use reference with subject and author inde 'xes., This bibliography
is scheduled for publication in fall 1980. Formulation of a bibliography 
on Energy Forestry forjDeveloping Countries will begini in summer 1980. A 
specialized micro-thesaurus will be developed in conjunction with this 
activity. 

THlE TN['1'! ATfON OF ANY OIR ALL STRATEGI.ES AND ACTIVITIE"S OUTLI NED IN 
ER[I Nl'DEVLOMEN [LAN ARE CONTINGENT UPON ADOPTION OF THIS PLAN 

F[uCA'JON BY THE ERD STEERING COMM1ITEEl. 

THIS 
OR ITS 
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ERD 	NETWORK CLEARINGHOUSE ACTIVITY
 

Budget (Year I Estimate) 

. Country Clearinghouses (7) 

lost 

1. 	Personnel
 

Coordinator 20, time @ $1,200/mo x 7 


Informat:io n Specialist, full time
 
@ $400/mo x 7 


Tech/clericala pool: $150/mo x 7 

2. 	 In-country [iaison Travel. $500 x 7 

3. 	Communi cat ions
 

Postage, etc. C?$50/mo x 7 


4. 	Replication
 

Repography: 2000 pg/mo @ 0.08 x 7
 
200 x lOpp decuments/mo x 7 


5. 	Materials and Supplies
 

@ $800/C1earinghouse 


6. 	Facilities and Overhead
 

Rental of space @ $400/I-io x 7 


7. 	Equipment
 

Purchase or lease xerography machine
 

(!$1,200/yr x 7 


Country Clearinghouse year total: 

Total for Each Country Clearinghouse: 


Institutions External 

$15,960 $ 4,200 

- 33,600 

6,300 6,300 

- 3,500 

4,200 

6,720 6,720 

2,800 2,800 

33,600 

- 8,400 

$65,380 $69,720 

$ 9,340 $ 9,960 
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II. 	 Central Clearinghouse (1)* Host 

Insti tut ions External
 

1. 	Personnel
 

ERDINET Coordinator full, time @ $1,200, mo. 
 -- $14,400 
Admin. Asst. 1/2 time 0 $250/mo. 1,800 1,200 
Information or Librarv Spec. full time @ $500/mo. -- 6,000 
Editor/Pub. Spec. 1/2 time 0 $200/mo. -- 2,400 
Technical/ClericaL Pool 0 $350/mo. 4,200 

2. 	Network Liaison Travel
 

ERDINET personnel to US - Europe 1 trip @ $4,000 4,000
 
ERDINET personnel to Network Countries
 
4 Inter-Country trips @ $800 
 3,200
 

3. 	Network Operations Workshop
 

10 participants @ $1,200 each/7days 
 2,000 10,000
 

4. 	Communications
 

Mailings, (av. 200 PC/mos.), cables @ $300/mos. 3,600
 

5. 	Publications and Replication
 

Newsletter: $500 x 4 issues x 600 dist. 
 --	 2,000
Repography: 5,000 pp/mo 0 0.08( --	 4,800 

6. 	 Access to International. Databases--Fees Cor
 
Services 
 2,400
 

7. 	Acquisition of Books and Periodicals 1,000
 

8. 	Facilities and Overhead
 

Office space, furniture, typewritcrs
 
etc. 0 $500/mo. 
 6,000
 

9. 	Materials and supplies 
 2,000 2,000
 

10. 	 EquiIIpmen t (l.ase or rental)"' _1,000 1.,0 

Central Claringhouuse year one TOTAl,: $17,000 $58,00 

as for host country clear inghousevenue 
"Central Clearinghouse will use ::eror.phy machine provided flor in the host 

Count-ry clear inghou.e lt~dget. 

8:3 

*Central Clearinghouse sorves also 



I[. Resource Systems 	 Institute (including AID funding) 

Host Institutions External. 

$ 29,6001. Personnel 

5,0002. Computer Services 

8,400
3. Publicacion/Distribution 

4,000
4. 	Travel 


RSI Year I Total: $ 47.000
 

Budget Recapitulation (Year 1) 

Country Clearinghouses (7) $65,380 $ 69,720 

Central Clearinghouse 17,000 38,000 

RS I 	 47,000 -

TOTAL: $129,380 $127,720
 

Estimated Budget Requirements For First Th:ee Years 

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

Central Clearinghouse 85,000 120,000 

89,000 -RS 1 

TOTAL: $370,000 $290,000 
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APPENDIX 2
 
DOCUMENTS SUBMITTED AT THE WORKSHOP 

A. ENERGY FOR RURAL REVEIATENTRITEARC PLANS 

'laglI des I 
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htest;Ll! PPro I -sB;loll si) i.omt'- Ctul't- Madii ,i Kai;iri r, , j Lli vi r. itt ., M;LitdU'ii . 
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Appendix. 2, continued 

ENERGY FOR RURAL DEVELOPMENT RESEARCH PLAN 

Nepal 

Bio-Gas in Nepal, A. B. Karki, APROSC, Kathmandu.
Research Plan on 


Research Plan on the Development, Application and Impact Assessment of
 

Nepal, K. L. Shrestha, Tribhuvan University,
Micro-Hydro Power Plants in 


Kathman du..
 

Phlipp ines
 

Biogas Promotion Project in the Philippines, R. M. Lopez,
Pilot 

Ministry of Human Settlements, Manila.
 

Pilot Integrated Energy Village Project (Philippines), Ministry
 

of Human Settlements and Ministry of Energy, Manila.
 

Tha [land 

Country Report for Thailand, National. Research Council, Bangkok,
 

1980.
 

United States
 

on Energy and Rural Development,
Preliminary Research Plan 


R. Morse, et. al., Resource Systems Institute, East-West Center,
 

Honolulu, 1980.
 

Criterion Framework aad Indicators for Comparing and Evaluating
 

Alternative Energy Technologies, K. R. Smith, M. T. Santerre and 

C. S. Scnlegel, Resource Systems Institute, East-West Center,
 

Honolulu, 1980.
 

An Analytical Framework for Socio-economic Assessment of Technological
 

and Policy Alternatives, Ramesh Bhatia, Resource Systems Institute,
 

East-West Center, Honolulu, 1.980.
 

A Proposal to Study the Potential of Biomass Technologies for Rural 

Development in the Developing Countries, S. ,arvate and J. P. Holdren,
 

Energy and Resources Group, University of California, Berlzeley,
 

California, 1.980. 
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B. REPORTS OF nNGOING RENISEARCHI AND (COLUNTRY BACGKGROUNDl PAP RS 

Al)pendiX 2, Cont i nhttI 
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and S. 1). (fll,. t li k I r. 

' HI~irisrV", t ru Lre ic'ILt '; i it Ayr icul 1LItir S c(l ­iIt I ndii I Soelll 11i) r iV,I I
(hbS- rvait i " S 1. h('liF 00i and R. J,;I 1 It i1 I I 1, nl i :111 i Mts i 1L1 Li (0f 

;lnL i It'f1lto ( IIN ) A L1,M -d;LIbad. 

Iv(ill:ll r,It i %' Anal IV i Soc ii I LtuiS t - tn u t S . I , s (nf H l ,;as P1lants," 
S. Mhikl it n,'-nL A.A r', I, 1 IM, AIilled:iaLd .
 

Sma I I S t t 'i L 
 1,i ' Bent f L "i, IVUL tIlvde,IleSL.t-, Li Id. 

Indoentsi a 

t I"Rurali )evu'I pmun i'yI I i nItn lirfri'5 a and t L IC'it'Io f Ene -y ig i tts
[Inmup1 t-'nltat io(I," T. See rj iii , R. Bazak, and S. Ht. Di s ni .
 

"Seil1 r:l' IteICS in1 Bi o,,as App IWtat im 
 in I ridonltles iia," R. Razak. 

"', io-(;as in Nepal: lhe Prospect:L aid Problems,'," A.IB. Karki, Agricutlture 
Project Se rvi CU Cent rt (APROSC) .
 

It-'hIC)-StlL' i(-1; iL+)liOIi St li (I ot Li 
 L Pl(;antP- sL, inl li twin "l)i strie ," 
Ncpl, A.B. K rk , K... , 1'kui\Nanc Al-itIt. 

S V I Is;ii i<a: 

"'RutralI 'lic'ri,',v' CX L Iill ion u,-L t) IV SLIVeV 


I] cL ' ic i t y I , )r .
 

'"An OverVi tof ' Ln ,rgy and 

t 1 aniid il'U -e ,nergy tin i.t, '' Ceyl on 

Rural Devu,I ~lplmnlit Rcsea rcii.ind [flIt I('JImn Lat ion 
in SIri Link," B.P. Sepalage, 198). 

"A Revitw Lf - tielt ii' , and EI ect Vi- i COMI OHLLL-o1mi t " In (II s Pr Jl+>t., udeirV
lIILt0,,r iL(-d R rilal cvc'loinirilL PIr(oject s itn -r IoLilka, " (;.'T'. F,rilL, , 1980. 
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Appendix 2, contined 

REPORTS OF ONGOING RESEARCH AND COUNTRY BACKGROUND PAPERS
 

Sri Lanka 

"An Outl:ine of Policies and Strategies of Rural Development in Sri
 

Lanka," ;).M. Jayasekera, 1980. 

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

Tiha iI and 

"Pilot Study on the Assessment of Rural Energy Delivery Systems in 

Thailand, T. Sirivdhanakul, 1980. 

"Research - A Low Cost Grain Dryer," S. Phonogsupasamit, M. Komsean 

and R. Phokha. 

"Potentials for Commnun ty Participation in Alternative Energy 

Development," B. Tesna and F. Burlan, 1980. 

United States 

"Ener,y for the People of Asia and the Pacific," H.S. Brown and 

K.R. Smith, 1980. 

''Trop i cal 'Iree Legume Cooperative Research," J.L. Brewbaker, 

University of tawaii: East-West Center. 
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\ ,EAST-WEST CENTER-officially known as the Center for Cul­
toural and Technical Interchange Between East and West-is a national 
educational in&stitutioii established in IHawaii by the U.S. Congress in 
196(0 to promo~te belte r iela tins and understanding"between the United 
Stateto and the iatJns ()f Asia and the Pacific through coO perative 
study, traiinilg, and resenrch. The Center is administered by a public, 
nonpr(fit iwirporationi intJ tinal FBoard of Governors consists%In tIn 
of distin go ishbed schl ';rs.business leaders, and public servants. 

,Kach v eil r 11) ro tian I ,5()( n iou and w(mien 'rom inany nations and 
culture s p artwiilpAet il Ceniter pri)('rins that. seek cooperative solu­

tions to p'tJ)leins I[ nuti.al consequence ti East and West. Working 
with tihe (,C to Ks ioultidisciplin ry and InUlticultural sttff, Partici­
paunts inltlde visiting sholari's aind researchers: leaders and proces­
siomials I'rn tile acacle ii. r().vernent, an(l business commnunities; 
anld g,,radulte de,,ree st udents. most of whomn are eirolled at the Univer­
sity )II lwa ii,oIh o'c tr, 'iur);rticipant fro)m ti United States, two 
participajl it ar stili 10 the Asian and Pacific urea. 

Cetolr] pi!':tl [115 (oioi(lttcd by institutes addressing problenms 
tf ('millill ll a liol. 't! 'te learnilnt. envitinleo nt and policy. popula­
tion, andl rwsettlII s\'sWIenS. A linited numtbe' (o -'open" grants are 
ava i Ila-e t (re s hl a rs a nd res(lrc fellows whose academic in­
teIests ure notIvtinllnp,-S(l )y nstiltte pr)g(trams. 

'he [_i.5;. (cigi 'c pnVnilt, t)iO foidin! for Center programs and 

a 'tvriety ,.,'va ,eatse a operative nature ofi , i pa rti(,il)nts. tile cu 
Center lIril' titIit1; I sti)ii)'n l ost-sharigig aire a 15() provided 
by, :\ i ti ; iti 1'cil .v(riit I ts. ieg''it(i .lia encies, private ente r­
prisetl i tId. ions;. er is o)1i 11 and provided byt Ib11e(Ct c 1t1l, adojatcent to 
the Lill iversi . (d I ii.w avI 

1777 l'XAst-\est Mi-d, I l o ltllo ,I [awatii 96848 


