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I. EXECUTIVE SUMMARY
 

The Problem. The Government of Indonesia desires to provide electricity to rural 
populations; to improve the quality of life of farmers and others; and to stimu­
late decentralized economic development. Normally, extension of electricity to 
such areas would be the responsibility of PLN (State Electricity Company). PLN 
does have decentralized power generation in areas far from the main Crids ­
including in two of the three sites of this project. Inthose three sites, rural 
areas off Java, it was decided, however, to create three rural electric coopera­
tives to generate and distribute power. These cooperatives ("coops") are experi­
mental, in that they act outside the normal habit of Indonesia coop activity ­
agriculture and fishing. They receive guidance and are under the tutelage of a 
Project Development Office (PDO) in Jakarta, within the Ministry of Cooperatives, 
and set up specifically for this purpose. Underlying this new approach (in 
Indonesia) to rural electrification are the beliefs that coops offer special 
advantages; that electricity to be provided is affordable by local populations; 
that electric coops can be effectively managed and developed; and that the project 
as a whole will be financially viable. 

U.S. Assistance. The project is a multidonor effort, with AID financing procure­
ment of distribution and housewiring materials and associated tools and equipment;
 
providing technical assistance in organization, management and operations ef the
 
three coops; and in procurement, engineering design, and construction. The U.S.
 
grant portion is$6.5 million (signed 3/30/78), including a portion of the addi­
tional $2 authorized inJune, 1982, and the loan portion is $10 million (5/6/78).
 
Other donors are CIDA ($22.15 million), and GOI (initially $17 million, now at
 
least $26 million). The AID project numbers are 497-0267 (Grant) and 497-T-052
 
Loan). Host country counterpart agency is: Directorate General of Cooperatives
 
DGC). U.S. contractors are National Rural Electrification Cooperatives Asso­

ciation (NRECA) for technical assistance in training, operations and management;
 
and C.T. Main, Inc. for assistance indesign and construction.
 

Purpose of Evaluation. The Terms of Reference basically seek to answer te fol­
lowing questions: How well does the new cooperative system work in practice?
 
What are the shortcomings, and what should be done about them? Are the coops
 
viable financially? Is tne electricity affordable, particularly by the poor? Is
 
it being used productively? What critical elements of project design and imple­
mentation affected the outcome of this project? What are the policy implications
 
for rural electrification (RE)?
 

Previous Evaluations. The team has read three previous evaluations: June 12, 
1980 (John McCarthy, ASIA/DP/PL), June 25, 1980 (David Devin, USAID/Jakarta) and 
July __, 1981 (no date given) (Robert C. Johnson, AID Jakarta). These reports 
were vaTuable sources of information, and helped point the way for the team's 
research. 

Methodolog' Used; Obstacles. Prior to departure from the U.S., the team developed
 
methodological guidelines, in consultation with an AID ad hoc working group,
 
headed by Ms. Maureen Norton. The guidelines are attached to the Report. Not,
 
all these guidelines proved to be relevant. In Indonesia, interviews were held
 
with many persons, Indonesian and foreign, with direct if indirect roles in the
 
project. All three sites were visited; file documents were perused. A few
 
households at each site wLre visited.
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Findings. Status of the Project. The project exhibits grave delays totalling
 
about two years thus far. Grant funds are running out, costs of generating faci­
lities have soared, and the project has hardly begun. No meaningful generation
 
of power exists. 'The Coops and PDO cannot be self-sufficient Institutions until
 
the projected RE system iscompleted and operating.
 

Project Design. The original project design was based on faulty economic analysis
 
and overoptimistic assumptions. Ithas long been abandoned as a baseline document.
 
No new feasibility analysis has been done.
 

Project Impact. Impact has been minimal thus far. However, very high local ex­
pectations have been raised, both among householders and small commercial/indus­
trial establishments, because of the demonstration projects now in place.
 

Institutional Strength-PDO. The PDO Director iscapable and dedicated. He cannot
 
accomplish all that isdemanded of him, partly because his staff has been decimated
 
by internal GOI funding cuts which arose because of delays inproject implement­
ation. Trained personnel have returned to other jobs or left the government.
 
The staff can be rebuilt, but additional technical assistance will be required.
 

Institutional Strength-Coops. The coops are very weak inmanagement, but in the
 
Indonesian context, and considering that the project has not yet really begun,
 
they offer a possibility for providing good, locally managed service. Time,
 
patience and assistance are needed. The coops will probably never be democrati­
cally run on the U.S. model chosen.
 

Financial Viability of Coops. It is highly doubtful that the coops will ever be 
more than marginally financially viable, even if a successful productive uses 
program is developed. But such a program could have a beneficial impact on 
development, particularly in Lampung and Lombok. Removing diesel subsidies would 
further adversely affect the coops' financial position. 

Affordability of Electricity. Presently a wide range of income levels appears to
 
be served, but even a small upward revision of tariffs would drastically affect
 
this picture in Lampung and Lombok, unless accompanied by a downward revision of
 
fixed monthly charges. Householders in those two areas reduc the level of
 
lighting to as low as 45W or even 15W total. In Luwu, where kerosene is much
 
more expensive, every house within reach of lines is electrified. Absolutely no
 
reliable income data are available for any of the three project areas.
 

Effectiveness of NRECA. Excellent work done in training and procedures; the
 
impact has been dissipated due to delays, turnover in coop staff, and other ex­
ogenous factors. Management could have been much more aggressive in pursuing
 
project aims. Effectiveness of field personnel .has been greatly hampered by
 
inability to sreak even rudimentary Indonesian, and in one location by a passive
 
attitutde. Ability to influence adverse events in the field has been nil or low.
 

Role of AID Jakarta. AID project monitoring and engineering personnel were aware
 
of problems of communication and performance of the U.S. contractors from mid­
1979 on (cf. Devin report, p.27), and tried energetically to meet them; needed
 
changes in contractor personnel took some two years to bring about.
 



Relative Importance of Sites. Relative importance of sites to the overall project
 
appears to be determined in part by ease of access. Luwu area, a major trans­
migration area with a substantial commitment of funds from GOI in infrastructure
 
and agriculture, should not be neglected because of its relative isolation. To
 
do os would lessen the experimental nature of the project.
 

Project Design and Policy Implication. Future RE projects call for much more
 
rigorous feasibility analysis and planning. No definitive policy conclusions can
 
be drawn at this early stage of the project.
 

Recommendations. Seven person-years of additional technical assistance to provide
 
site support, central management support, and develop productive uses program;
 
the impact on present staffing would be as follows:
 

NRECA: Schroff - additional 7 months (to end 1984) 
Sansing - additional 8 months (to end 1984) 

either Adkins - additional 17 months (to end 1984) 
or DeFoor - additional 21 months (to end 1984) 

PDO: Management Advisor ­ 24 months (can be AID direct hire) 
Productive Uses Consultant - 24 months (can be AID direct hire) 

Total 6.6 person-years (ifAdkins is retained) 
7 person-years (ifDeFoor is retained)
 

Major productive uses effort, affordability survey in all three areas by new
 
AID contractor. Indonesia language study required for all field staff. AID
 
monitoring expanded to include Indonesian-speaking development expert. Indepen­
dent evaluation six months after 500 KW interim power units are supplied (est.
 
3/83). Lower coop monthly base charges and raise rates to current PLN level, to
 
enhance affordability and acceptance.
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Basic Program Identification Data
 

1. 	Country: Indonesia
 

2. 	Project Title: Rural Electrification I
 

3. 	Project Number: 497-0267 (Grant); 497-052 (Loan)
 

4. 	Project Dates:
 
a. 	Project Paper 8/08/77 (USAID Jakarta)
 
b. 	Interim Generation Units: Projected for 1st Quarter 1983
 

5. 	 Program Funding: c"g- " 'A ' 
a. 	USAID Grant Funding $6.5 million,
 
b. 	USAID Loan Funding 10 millio
 
c. 	CIDA Projected Fundi 0 million
 
d. 	GOI Funding (initial) $37 million; (projected additional) $9 million
 

6. 	Mode of Implementation: Technical Assistance in Training, operutions and
 
Management provided by National Rural Electric Cooperatives Association
 
(NRECA); Design and Construction Services by C.T. Main, Inc.
 

7. 	Project Design: NRECA International Consulting Services
 

8. 	Responsible Mission Officials:
 
a. 	Mission Director: Thomas C. Niblock (4/77-1/81); Robert Simpson (Acting)
 

(4/81-1/82); William P. Fuller (1/8-present)
 
b. 	Project Officers: (in chronological order), D. Woody; Robert C. Johnson;
 

Uavid Devin; James D. Baird
 

9. 	Previous Evaluation and Review:
 
a. 	AID Trip Report/Evaluation, John McCarthy (ASIA/DP/PL), June 12, 1980.
 

approved March 31, 1982.
 
b. 	AID Jakarta Internal Evaluation, Robert Johnson, July .. , 1981,approved
 

March 31, 1982.
 
c. 	AID Jakarta Internal Evaluation, Dave Devin, June 121 1980.
 

10. Host Country Exchange Rates:
 
a. 	Currency: Rupiah
 
b. 	Exchange Rate at Time of Evaluation: $1 = Rp.653
 

Exchange Rate at Time of Project Paper: $1 =,Rp.425
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1I. CONCLUSIONS AND RECOMMENDATION
 

1. Status of the ProJect
 

This project will not be able to meet the goals set forth inthe original feasi­
bility study. The original design was based on faulty economic analysis and
 
overoptimistic assumptions. There have been numerous delays, involving GOI
 
approval procedures and contractor performance. The project has had little impact
 
to date, other than to raise expectations in each of the project areas. Unless
 
continuing technical assistance is made available for a minimum period of two
 
years, the project is not likely to survive in the form of independent rural
 
electric cooperatives.
 

2. Institutional Aspects
 

A) COOPERATIVES. Coops offer the possibility of providing good, locally­
managed service to customers. At present, coops are weak in management and
 
administration. They do not yet resemble true Independent cooperatives other
 
than in a strictly formal sense. Four distinct sources of authority claim at
 
least some measure of responsibility for running the coops: DGC Project Coordi­
nator; PDO; Board of Directors; and Coop marnger. Coop members have no role in
 
coop affairs other than as customers.
 

B) PDO. PDO staffed for the project on time, but because of delays this
 
turned out to be two years too soon. Flexibility to meet this situation was not
 
available to PDO under Indonesian law and regulations. The staff, now decimated,
 
isheaded by a capable Director, and can be rebuilt with assistance.
 

C) USAID CONTRACTORS. Contractors' inadequacies were identified at an early
 
date by AID Jakarta; however, delays were encountered in resolving problems
 
associated with contractor performance.
 

RECOMMENDATION: To maximize the potential of PDO and Coops, additional tech­
nical assistance should be furnished as follows:
 

A. Project Management Coordinator as Executive Assistant to Director of PDO.
 
Length of assistance: Two Years. Experience in developing countries essen­
tial. Knowledge of Indonesian highly desirable. Accounting experience
 
highly desirable. RE experience desirable but not essential. Duties: work 
with and train his replacement; assume day-to-day responsibility for field 
liaison; represent Director, as requested in meetings with contractors;
 
periodically assess coop performance anid recommend actions to Director;
 
assure that coop annual meetings are held and records kept; other management
 
duties to be assigned by Director.
 

B. Site Advisors: Continued coverage to the end of 1984, by extending either
 
Adklns (17 months) or DeFoor (21 months). The person chosen would serve
 
Lombok and Lt'wu on a full time basis. l.ampung would be served from Jakarta.
 
Currently DeFoor is scheduled to leave Indonesia, Marcn 1983 and Adkins,,
 
July 1983. All site advisers to be required by contract to study Indonesian
 
to achieve 800 word capability soonest, and to continue study throughout stay.
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3. Economic Viability and Affordability
 

A) It is highly doubtful that the coops, as envisaged in the original plan­
ning, will ever be more than marginally financially viable.
 

RECOMMENDATION: PDO should observe the financial performance of the project
 
for a period of time following startup of full RE I power (i.e. 500 KW plus
 
2.1 MW units), prior to making any decision regarding future GOI investment
 
in hardware.
 

B) The addition of an active and major productive uses program offers the
 
promise of improved financial viability, and development benefits, and therefore
 
should be high priority effort.
 

RECOMMENDATION: A productive uses specialist should be located at one project 
site - ideally Lampung - for two years. This person should be required to learn 
Indonesian to at least the 800-word level. He or she should travel extensively 
to other project regions to identify productive use possibilities, form capital 
and technology "packages," and get the program moving in cooperation with coop 
managers.
 

C) The team's analysis shows that, of households which now use .5 liters of
 
kerosene or less per day for lighting, a substantial number are unlikely to be
 
able to afford electricity without reducing consumption of some basic good. This
 
analysis is partly based on random visits to a few households, review of existing
 
studies, and other work. We feel that the project paper's basing financial
 
feasibility on 50% household connections was probably very optimistic. Further
 
study is required to reach a definite conclusion.
 

RECOMMENDATIONS:
 

(1) Affordability study using one U.S. and one Indonesia consultant, total
 
ten person/months.
 

(2) Reduction of monthly base charges by coops coupled with tariff increase
 
to at least the present PLN rate would enhance affordability and- thus
 
the number of household connections.
 



-7-


III , THE PROJECT CONTEXT
 
NEED FOR RURAL ELECTRIFICATION IN INDONESIA
 

The Government of Indonesia has adopted as a priority goal the improvement of the
 
lot of rural people. Up to the time of this project's conception (1976), most of
 
the efforts had concentrated on improving and expanding the rural and irrigation
 
systems; extending the primary and secondary school systems; and investing in
 
agricultural research. The present projecct is a part of one of the new initia­
tives being made on behalf of rural populations (the other important one involves
 
rural health delivery). The GOI isplacing heavy emphasis on providing electri­
city to rural populations. It is felt that elcctricity will enhance the quality
 
of life for poorer people, and will stimulate new employment opportunities, and
 
thus, rising incomes.
 

The experience of some developed and developing countries in the application of
 
electric power inrural areas was cited by planners of the present RE project, who
 
saw increased agricultural yields, lower crop losses, and new industry creation,
 
plus numerous social benefits such as street lighting, refrigeration for health
 
and food preservation, and others, as stemming directly from the availability of
 
electricity.
 

The Government of Indonesia, through the State Electricity Enterprise (PLN), the
 
Director General of Cooperatives (DGC), and the State Planning Board (BAPPENAS),
 
requested AID technical and financial assistance for rural electrification as 
part of the US IGGI pledge for Indonesian concessionary aid for 1977-78. 

A
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IV. THE PROJECT:
 
RURAL ELECTRIFICATION I (OUTER ISLANDS)
 

RE I is presently planned to provide "areawide coverage"as follows:
 

Site Villages Served Households Served 

Central Lampung 108 23,500 
East Lombok 34 22,000 
South Sulawesi (Luwu) 6570761"500 16000 

The number of households is based on connecting 50% of all households within
 
a five year period.
 

Power is to be provided initially by "interim" generation, by installing two
 
500 KW generators at each site, to be followed by two or three 2.1 MW units at
 
each site. The Government of Indonesia is providing the 500 KW units; the
 
Government of Canada (CIDA) the 2.1 MW units.
 

Delays have affected the original (1977) project timing. Itwas hoped that energi­
zations could begin in the second quarter of 1979, though project planners appear 
to have realized that this was unlikely. An eventual (1979) implementation 
schedule was drawn up by DGC, NRECA, and C.T. Main, which called for installation 
of interim units in all three sites by the end of the 3rd quarter of 1980. 

Itnow appears that the earliest feasible date for installation of these units
 
will be in the 2nd quarter of 1983.
 

The 2.1 MW units were scheduled. to be installed in the following quarters of
 
1981: 1st (Lampung); 2nd (Lombok); 3rd (Luwu). Invitations for bids have not yet
 
been issued by the Government of Canada,, and it is estimated by the PDO Director
 
that if IFB's were issued today (August 1982), the units would be in place and
 
operating in August 1984. The project as a whole is thus two years behind sche­
dule, to date.
 

AID has provided several small (100 KW) military surplus units to each site (plus
 
smaller units for services to resident consultants and headquarters), to provide
 
a temporary focal point for coop activity.
 

The coops are already established and staffed with persons trained by a US con­
tractor, the National Rural Cooperatives Electrification Association (NRECA).
 
Until July, 1982, an NRECA advisor was at each site; at that time a lack of funds
 
required the withdrawal of full-time advisers from Lampung and Lombok. The site
 
adviser in Luwu will remain until March, 1983. It is planned to have the present
 
NRECA adviser to PLN spend 50% of his time covering Lombok from his base in
 
Semarang, Central Java. Lampung would be covered by vists from Jakar ,1.
 

Construction design and engineering is provided by another US contractor, C.(,
 
Main, Inc. which presently has resident consultants in all three project sites.
 

The present status of the project is summarized in the following table:
 



Present Status - RE I 

Lampung Lombok LUwu' 

Targeted Households* 23500 

Households Electrified 1507 2246 738 
Number (July 15, 1982)
Percent of Target 6.41 10.21 "4.54 

Capacity (KW) 475 550 510, 

KWH Billed 
Custoner Charges 

39,1041 45,772. 13,0263 

Housewiring (Rp) 83034 7,000-13,500 10,000-12,000 

Base Charge (Rp/m) 1600 -975 1100 

Tariff (Rp/KWH) 33.5 25 (up to6:KWH)' 45 

30(beyond 6 KWH) ' : 

Source:
 

Field Interviews,. NRECA Monthl Team.Reports, and Monthhl Financial of 
Statistical Reports.
 

1. May 1982
 
2. February 1982
 
3. June 1982
 
4. Estimated Average
 

*USAID target forelectricaliiconnection by PACD(ProJect Assistance Combletion
 
Date).
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V. INSTITUTIONAL GROWTH OF PDO AND COOPS
 

5.1. Definition of Responsibilities: PDO and Coops
 

The responsibilities and authority of the PDO and coops are not adequately defined,
 
and this is a source of dissatisfaction and tension in the coops. The legal
 
basis for the coops is Law No. 12 of 1967. This law is basically designed to
 
encourage local cooperative initiatives in agriculture and fishing. The present 
RE project is vastly larger and qualitatively very different from the activities 
undertaken by ordinary coops, and especially during project startup, the same 
rules of the game do not fit. The RE project, for example, will require substan­
tial central government subsidies for several years, and it is normal for the 
central control. Centralized scheduling, planning engineering services, purchas­
ing, and quality control all militate against local popular initiative. This 
causes local frustration, exacerbated by the severe delays the project has en­
countered. Further, the notion of independent electric coops presumes the right 
to set tariffs (subject to approval from a tariffs are set by the Directorate 
General of Power, Ministry of Power and Energy, and there is probably no chance 
whatsoever that individual coops will be permitted to raise their tariffs to 
levels deemed necessary by their Boards and managers. 

A clear ministerial directive to the coops stating when and to what degree PO
 

tutelage will be relaxed could be helpful in the preslnt situation.
 

5.1.1. Definition of Responsibilities: DGC Coordinator
 

The responsibilities of the DGC coordinator overlap those of the coop manager and
 
Board of Directors, causing confusion, and diffusion of authority. It is a re­
quirement of Indonesian law that, where ministries undertake development projects
 
above a certain level of financial commitment, a project coordinator be appointed
 
who is independent of project management, but who is responsible for seeing that
 
GOI funds are correctly land appropriately disbursed. The practical effect of
 
this on the present project varies according to location. In Lampung, where the
 
coop has fairly good accounting capabilities, the DGC coordinator has not engaged
 
in day-to-day management, and has been supportive regarding certain problems
 
brought to his attention, in particular salary inequities (mentioned more fully
 
elsewhere in this section). In the Luwu transmigration area, where there is no
 
accounting capability and a weak coop manager, the DGC coordinator clearly con­
trols important day-to-day decisions. The confidence of the manager is undercut,
 
and his decisions are often reversed. In Lombok, the situation is between these
 
two extremes.
 

5.2. Organizational Structure-PDO
 

The organizational structure of PDO is adequate to enable it to carry its responsi­
bilities effectively.
 

5.2.2. Qualifications of Staff-PDO
 

Delays in the project have adversely affected both the numbers and qualifications*
 
of PDO staff. In its planning and after consultation with C.T. Main and CIDA,
 
PDO budgeted 7% of construction costs for the fiscal year beginning April 1980.
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PDO budgeted for, and Increased its project staff to, a level of 107 persons for
 
that period. Indonesian government procedure require a projection of costs for
 
each project year which becomes a rigid figure. No flexibility is available to
 
take account of unexpected delays. When it became apparent that construction
 
would not take place at all during the planned time period, PDO was stuck with a
 
large number of reported high quality professional personnel who had nothing
 
to do. Indonesian law does not permit the laying off of government personnel.
 
PDO tried to reduce staff as best it could. Some resigned and took other jobs.
 
Some returned to positions whence they had been recruited. About 50 are still on
 
mand. PDO lost its accountants; the present Assistant Chief for Administration
 
and Fianance, a key position, is an engineer acting as Financial Manager. The
 
Section Head in charge of training, who is in a key position, is capable and has
 
been strongly supported by NRECA.
 

5.2.3. Supervision-PDO
 

In some respects, PDO personnel receive too much supervision, in the sense that
 
they are reluctant to take initiatives in the absence of prior approval from the
 
PDO Director. This has been a source of repeated frustration to NRECA personnel.
 
This situation, however, is not unusual in Indonesian organizations, and too much 
should not be made of it at this early stage of development. In time, it is 
likely that more initiative wi I be taken by at least some POD personnel, parti­
cularly technical persons. One problem is that the Director is often not around 
at the moment when his approval is sought by his staff. 

5.2.4. Timely Decisions
 

Management does not always make decisions in a timely manner. This is a parti­
cular complaint of the coops, though it is also heard at PDO headquarters. It
 
has been thoroughly discussed with the Director as well as others. There appear
 
to be four reasons for delay in decision-making:
 

- the Director simply has too many demands on his time, a common afflic­
tion of qualified senior personnel in Indonesia.
 

- some field correspondence sent by coop managerss seeks approval of 
actions taken contrary to POD instructions; these letters are some­
times not answered.
 

- some letters involve questions which are still under discussions in
 

GOI (e.g. tariffs).
 

- some delay is due to contractor delay.
 

The problem of time demand is the most serious of these. In addition to being
 
responsible for the success of the project, and to ensure that it is successful,
 
the Director must deal with the following entities: BAPPENAS (State Planning
 
Board); Sekneg (State Secretariat); Ministry of Finance; Bank Indonesia; Bank
 
Rakyat Indonesia; Ministry of Cooperatives (at two levels); USAID; CIDA; NRECA;,
 
C.T. Main; and Sandwell (the Canadian consultant). The Director needs assistance
 
in coordinating and directing the project as a whole, so that he can be freed
 
from a host of daily operational problems. An Executive Assistant in whom he
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and his Deputy could repose confidence for day-to-day routine decisions and
 
delegation is badly needed. Given the difficulties of finding and recruiting
 
such a person into government service at this time, a foreign consultant is
 

suggested for this purpose in the Conclusions and Recommendations Section of the
 

report.
 

5.3. Written Guidance
 

Written guidelines have been provided to the coops by NRECA through the PDO.
 

These are in English and in Indonesian, and appear to cover virtually every
 

routine aspect of RE coop operation. Each one is comprehensive and clearly
 

written.
 

5.4. Technical Assistance to the Coops
 

Through the written guidelines referred to above, and through training programs,
 
NRECA/PDO has provided much technical assistance of high quality to the coops, in
 

the areas of accounting, billing, metter readin1, collecting, warehousing and
 

inventory control. Since this is a new type of project for DGC, the PDO itself
 
has worked
has not independently provided these sorts of services, but rather 


on the job, Not all the procedures developed
cooperatively with NRECA, learning 

or taught are adhered to by the coops, however. This is due to wcakness in
 

a lack of experience and work discipline among some, perhaps the
management, and 

fajor part, of coop employees (this varies according to location). There is a
 

need for assistance at the coop level to assure that procedures are followed, to
 

develop work discipline, and to supplement deficiences (e.g., in accounting
 

procedures at Luwu and Lombok) until the coops have matured institutionally.
 

5.5. Financial Controls Over Funds Administered by BRI
 

The Bank Rakyat Indonesia (BRI) is the bank which actually holds GOI project
 

funds prior to local disbursement. Though there have been two or three anomalies
 
the system works,
involving obtaining small amounts of money from BRI, in general 


and there is no basic failure or loophole. In one instance DGC moved swiftly and
 

forcefully to meet the particular situation. A more serious problem exists in
 

the lack of strong accounting capability in Lombok and Luwu, and there is an
 

immediate need for establishing independent auditing by PDO of all three coops'
 

fund disbursement as a continuing function. Indonesian law does not permit the
 

government to hire private auditors, and the government does not possess a corps
 
The Director
of experienced, well trained auditors - at least, the DGC does not. 


is working on this problcm. 

5.6. Training Programs
 

Training programs carried out to date are not sufficient to meet the needs of the
 

coops, though their range has been farily comprehensive and their quality high.
 

NRECA has done a good job in planning and executing training under its contract.
 

The problem is that project delays have rendered original training schedules 

largely irrelevant. At present there is really no project for the trained per­
sonnel to apply their skills to. A customer service department serving a few
 

hundred nearby nousehols is a qualitatively different thing from a department
 
villages; likewise, operation and maintenance
serving 23,000 households in 108 
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of 100 KW gensets is different from operation and maintenance of 500 KW gensets
 
and associated plant. (Training may have to be contracted by GOI from the sup­
plier of equipment.) The training is thus seen to be out of phase with the
 
evolution of the rest of the project. it is therefore desirable to retain a
 
training capability in Indonesia which can meet the actual project needs as they
 
develop; to forecast this, the dates of arrival of generation equipment have to
 
be known withnmore certainty than is presently the case. In the team's opinion,
 
retaining training capacity meanss at least retaining four persons now in
 

The reasons
Indonesia for NRECA: R. Shoff, S. Adkins, L. Sansing and J. DeFoor. 

for this is that these persons have developed an understanding and knowledge of
 

the project which it would not be possible for an outsider to develop rapidly.
 
The Conclusions and Recommendations Section address this need.
 

5.7. Coop By-laws: Definition of Responsibility
 

The by-laws, taken together with Indonesian legal provisions, adequately define
 

the purpose, responsibilities and authority of the Board of Directors and the
 
coop manager. There is an issue over the degree of responsibilty that Boards
 

have for misfeasance or malfeasance by the managers reporting to them. This is
 

also an issue in the United States at this time; but in Indonesian rural areas
 
the establishment of a well-funded project presents special problems of control.
 

Law No. 12 of 1967, on which coops in Indonesia are based, places authority and
 
responsibility for the operations of cooperatives in the Board of Directors.
 

the appoint'.IentMinisterial Decree No. 1008 of 19 November, 1970 provides for 
of a coop managers. Decree No. 229 of 24 February 1972 expands on the distinction 
between the Board of Directors and the manager; requires the appointment of a 
manager; specifically lists his functions; and describes the relationship which
 

should exist between the Board and manager. This decree appears to the team to
 
offer adequate lines of authority to the coops.
 

Sources of problems include the following, which are present at one or more sites:
 

- the absence of a bonding system in Indonesia for employees makes the 

Board feel vulnerable, and therefore responsible for conducting daily 
business (note that the by-laws require bonding for some employees ­

an impossibility); 

- Board members, at least at this initial stage, tend to be "persons of
 
consequence" in their areas, and thus take on directive roles easily;
 

- because the coops offer an employment opportunity where jobs are scarce,
 
some Board members have obtained paying staff positions in coops, thus
 

creating a conflict ofinterest;
 

- weak coop managers, presently simply acting manages sent out by PDO, 
are not able to counterbalance pressure from the Board; 

the concept of a policy making board and policy-executing management,
-

is very new in rural areas.
is relatively new in Indonesia, and 
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The PDO Director has taken some steps to rectify a confusing situation. For
 
example, in Luwu he has instructed Directors to choose whether they wish to remain
 
Directors, or become salaried employees (three chose to remain Directors only,
 
three became employees but three months after the directive, have failed to re­
sign as Directors). To sort things out definitively, reliable site monitoring
 
and advice had to be provided; and at present, none of the acting mamangers of
 
the coops is strong enough to do this.
 

5.8. Coop Staffing
 

For their present (i.e. demonstration project) needs, coops appear to be ade­
quately staffed as regards small genset operation and routine maintenance; mate­
rials receiving (except Luwu): meter reading, billing and collecting; customer
 
service; power plant recording; warehousing; meter entrance, service drops meter
 
installation (except Lombok); electrifications; linemen. Coops appear inade­
quately staffed in construction cost accounting (except, perhaps, Lampung);
 
financial reporting (except Lampung); general management and fulfillment of
 
routine clerical functions (except Lampung).
 

All coops have some employees who do no work when they are on site, or who do not
 
show up for days at a time; this problem is acute in Lombok and Luwu. It is
 
directly linked to the lack of control over salary levels by either the coops
 
or the DCG, and to the fact that it is impossible to fire a government employee
 
in Indonesia.
 

5.8.1. Training and Manpower Development Plans
 

NRECA has provided systems and training materials of good quality in many areas
 
to the coops. But serious questions exist as to what future training needs will
 
be, once the equipment arrives for interim and final power generation. It is
 
certain that more training materials will have to be developed, in the opinion of
 
the team.
 

At present the coop managers are struggling to obtain the qualified personnel
 
they need (especially Lombok and Luwu). It is simply too early to speak of 
manpower planning, where qualified and trainable people are extremely scarce, and
 
the salary system does not permit reward for merit, manpower planning is a concept 
which does not hold much relevance.
 

5.8.2. Salaries and Benefits
 

In general, salaries and benefits are not adequate to attract and keep qualified
 
personnel. But as with many other statements about Indonesia, this one has to be
 
qualified.
 

1. Managers. They now make about Rp.200,000 per month ($300) from all
 
sources. All sources means a combination of the following: income
 
to the coops from collections, Indonesian project funding, supplemen­
tary funding approved by BAPPENAS, and regular PDO salaries (where.
 
the manager came from the original PDO staff). A house and vehicle
 
(jeep) are also provided, and per diem is paid for trips to Jakarta
 
or outside the project area. This package is sufficient to keep
 
managers on the job.
 

/2 
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On the other hand, similar positions on the open market pay about 
three times this amount (but usually without housing). 

2. 	Accountants. Accountants get about Rp.150,000 ($230) per month, with
 
no house or car; the coop provides a motocycle. In Lampung (a few 
hours drive from Jakarta plus ferry ride), the accountants are good. 
In Lombok (an impoverished island to the East of Java and Bali), the 
manager is trying to find a replacement for the present accountant,
 
who has threatened to quit; no trainable replacement can be found, 
reportedly. (Confirmed by a source of PDU). In Lulu there is no 
accounting capability other than the manager, who cannot attempt to 
perform his managerial tasks and at the same time keep the accounts.
 
An effort is being made to recruit a candidate from the provincial 
capital, but Luwu is so isolated (12 hours by jeep) from the capital, 
the only real source of trainable candidates, that this is considered 
quite unlikely, at the stated salary, which cannot be exceeded.
 

3. 	Technical staff. Technical staff (mechanics, operators, etc.) make 
between Rp.50-60,O00 ($76-92) per month, without housing. Motocycles 
are provided. The ability of the coops to retain qualified persons 
at these rates is very doubtful.
 

The government salary system, as is the case in many developing countries, is 
geared to rewarding academic degree holders, and timeservers. Ability and dedica­
tion are not taken into consideration in salary structure of the RE project; thus
 
there is no monetary incentive to do well. In Lampung, for example, there are 10
 
employees in the Technical Department, each of whom receives Rp.50,O00 per month 
regardless of whether he sleeps on the job, or works hard and well. The Lampung 
DGC cordinator has tried to obtain some leeway to adjust salaries within certain 
ranges, but the PDO Director reports that this is not possible (and the decision
 
would have to involve a nationwide change of policy).
 

5.9. Role of NRECA in Institutional Growth of Coops.
 

A. Communication with Coop Personnel. The NRECA could have had a much greater 
impact on coop management, and could have been much better informed, were it not 
for the total lack of even rudimentary Indonesian language capability. The team 
found that in every case, advisers relied on a "favorite employee"; these persons, 
while certainly intelligent, were selected because of their knowledge (in one 
case very slight) of English. NRECA personnel have basically been isolated from
 
the 	 real world of their sites because of this reliance, which has also caused 
jealousy in some cases. Advisers necessarily see events through the eyes of
 
their interpreters, whose judgment, the team observed, as sought in one site 
about matters clearly beyond the competence or responsibilities of the individual 
involved. In another site, the NRECA adviser wished to see "his man" promoted 
to manager of the coop. To many of the team's questions site advisers had to 
reply "I don't know," or "They never told me about that." Lack of an ability to 
communicate also resulted in isolation in personal life, lack of friendly contacts 
among Indonesians, etc. This is especially disappointing to see, given thb 
dedication which obviously animated most of the people we spoke with in the 
field, and in Jakarta.
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B. Leadership Attitudes. All NRECA site advisers limited themselves strictly 
to advising and cajoling - in other words, to the letter of their responsibilities 
as spelled out in writing from NRECA Jakarta. But in the Indonesian development 
context it isvery customary 7.or foreign advisers to take a strong role in setting 
things to rights, %bere they obviously are going wrong. That kind of total 
involvement is lacking. Problems were relayed in most cases to NRECA Jakarta, 
via letter or in "team meetings." In the opinion of the team, NRECA management 
in Jakarta could and should have made much stronger representations to PDO 
management, and could have encouraged field personnel to solve problems, rather 
than merely reporting them. Field advisers constantly told the team that "we 
don't have the power to do things". De facto power could have been created, the
 
team feels, if field advisers had "-en strongly supported by NRECA Jakarta
 
management, and if necessary by USAID.
 

Finally, neither AID personnel nor NRECA Jakarta management have spent enough 
time in the field, particularly at the "hard to reach" sites. Luwu has never had 
a meaningful visit from NRECA management, the sole visit being a cermnonial occasion 
lasting less than a day. On that occasion the site adviser had no opportunity to 
discuss problems at the location of the problems - e.g., the lack of diesel fuel 
storage, which GOI is obligated to provide according to commitments made at the 
time of grant supplemental funding (March 1981). Up to the time of the field 
visits, no AID project personnel had visited even for two years. 

5.10. Role of AID Jakarta
 

It is evident from interviews with AID Jakarta engineering personnel and perusal
 
of internal evaluations that at the engineering and project monitoring level, AID
 
was well awdre of serious problems in communication between the two US contractors,
 
improper qualifications of individuals, and DGC complaints of *mismanagement,
 
improper tasking of personnel, inadequate time on the job, slow performance in
 
completing cost estimates, poor reporting, and others. AID project level person­
nel strongly recommended corrective actions. It took however, about two years
 
for needed changes in contractor personnel to occur, and during this time, some
 
AID funds were expanded for extremely doubtful returns so far as the engineering 
contractor was concerned.
 

5.11. Nature of the RE Project
 

Since its inception, despite obeisance paid to development in the original project
 
paper and amendment (3/81) the RE I (outer islands) project has essentially been
 
viewed as an engineering rather than a development project. If the benefits hoped
 
for are to materialize, and particularly if rural poor are to be served, the pro­
ject has to be strengthened in its developmental aspects. Practically speaking,
 
this means a major effort to link the provision of electric power to other ingre­
dients of development capital, nearby resources, other government programs (such
 
as small industry creation), market needs which could be served by such industries,
 
etc. A good deal is happening along these lines in Indonesia, but so far this
 
project has not appeared to be aware of it. With interim power probably available
 
at all sites by mid-1983, a "productive uses" program should be organized so
 
that power can serve development. Otherwise, the team feels, the project may be
 
, ompleted in an engineering sense while never testing its development potential. 
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The team has recommended technical assistance in the form of a productive uses 
specialist to get things moving. But it is also important, we feel, for AID 
itself to monitor this process closely. For that reason, we also have recommended 
that AID Jakarta assign an Indonesian-speaking development officer to this
 
project. He or she would work in conjunction with the person monitoring the 
engineering work, but the responsibilities would be separate. It is felt that
 
this might be accomplished through a committment of 1/3 of an AID person's time 
in any single year.
 



VI., FINANCIAL VIABILITY OF COOPS
 

6.1 Financial Viability
 

None of the rural electricification cooperatives will be more than marginally
 
financially viable even with a major successful productive uses program. This
 
conclusion is based on: (1)detailed financial analysis of the cooperative with
 
the most favorable conditions; (2)review of the USAID Project Paper (AID-DLC/P­
2244); (3)assessment of the finances of the demonstration project and (4)inter­
views with key project personnel.
 

6.1.1. Financial Analysis
 

Financial analysis of Lampung, the cooperative with the best financial returns 
inthe original project paper, used the same basic assumptions as in the original
feasibility study performed by NRECA (Tables Al and A2 in the Appendix). However, 
the cost of the generators and fuel (diesel) and the tariff rates were updated 
to reflect current values. We used the present estimate of generation cost of 
$1,058/kw and the present market price of $13.1/ liter as the cost of diesel.* 

It is clear (Table 1) that the originally conceived rural electrification project
 
will not be financially viable. Even with tariff rates increased to the PLN
 
values and cost of the generation plant reduced by 1/3, the net operating margin
 
in Lampung will not be positive in the first 15 years. To achieve positive
 
operating margins by the tenth year, the variable tariff rate will have to be
 
increased by more than 100%, making electricity unaffordable to the rural poor.
 
Any increase in the price of diesel due to the removal of subsidies will adversely
 
affect the already difficult financial situation.
 

Analysis was also carried out of Rural Electrification I, where 7 MW of power (3 
x 2.1 MW units + 2 x 500 KW units in each site) is installed in Lampung with 
the assumption that 50% of the households in the origin can afford and are 
connected to the scheme. All the assumptions for this analysis, presented as 
footnotes to Table 2, were "very optimistic. However we find that, with the 
updated cost figures and presently prevailing tariff rates, the Lampung coopera­
tive will not have positive net operating margins during the project life. The 
RE I project could become financially viable if the tariff rates are increased 
by 50% and twice as many productive use customers are connected to the scheme. 

Itshould be made clear that the las-t finding depends on very optimistic assump­
tions regarding the achievement of residential customer connections and load
 

* 	This figure is based on the assumption that 9, 21MW units will be purchased 
at the CIDA grant of $25 million canadian dollars (U.S. $20m). CIDA personnel 
at Jakarta indicated that no more than 6 generators could be guaranteed at the 
$25 m grant which makes the cost close to US $1500/kw. These figures should 
be contrasted with the f.o.b. figure quoted to the team by Detroit Diesel 
Allison Company of Long Island, New York (aGM generator suppliers) of US 
$275/kw. This figure is typical of 2 mw units and also tallies with figures 
quoted by other firms. It seems that the canadian generator costs would be
 
extremely high even if transportation costs are taken into account.
 

2kA
 



TABLE 1
 

Financial Analysis - Lampung (Total RE Project)* 
(in U.S. $1000s at present cost) US $1 = Rp.650 

Year 

At Present Coop Tariff Ratesl 
Total 

Operating Cost of. Distribution Operating 
Revenue-! Power _. CostA Cost 

I At PLN Rates + Generation Cost = $75O/Kw9
Net I Total Net 

Operating IOperating Cost of Disctribution Operating Operating 
Margin Revenue! Powerl Cost 4 Cost Margin 

1 407 678 384 1062 - 655 465 536 384 920 -455 
2 872 1237 438 1675 - 803 990 989 438 1427 -437 
3 1256 1737 494 2231 - 975 1417 1382 494 1876 -459 
4 1585 2065 598 2663 -1078 1793 1656 598 2254 -461 
5 
6 

1896 
2192 

2436 
2799 

632 
653 

3068 
3452 

-1172 
-1260 

2165 
2520 

1971 
2280 

632 
653 

2603 
2933 

-438 
-413 

7 2476 3157 752 3908 -1432 2864 2582 752 3334 -470 
8 2822 3380 776 4156 -1334 3288 2805 776 3581 -293 
9 3087 3554 841 4395 -1308 3618 2979 841 3820 -202 

10 3372 3888 940 4828 -1456 3963 3262 940 4202 -239 
11 3700 4276 969 5245 -1b45 4371 3599 969 4568 -197 a 
12 3961 444U 978 5418 -1457 4703 3762 978 4740 - 37 
13 4273 4847 1058 5905 -1632 5085 4115 1058 5173 - 88 
14 4555 5205 1075 6280 -1725 5435 4418 1075 5493 - 58 
15 4764 5344 1082 6426 -1662 5693 4557 1082 5639 - 54 

Notes:
 

* Basic assumptions, which were used in the USAID Project Paper are taken from NRECA, Rural Electricificatid.
 
Preliminary Engineering and Feasibility Study Report, Central Lampung dated August 1977.
 

Projections of consumer connections and power production are reproduced in Tables Al and A2-in the Appendix.
 

1. 	The present monthly Lampung tariff is Rp.1600 (service charge) + Rp.33.5/KWH.
 

2. 	The PLN rate is Rp.1600 (service charge) + Rp.45.5./KWH. The generation cost used in this calculation is very
optimistic given the CIDA estimates (see test). However US/AID, Jakarta engineers were of the view that the genera­
tion cost was closer to $750/KW in Indonesia. The analysis was performed to show the contrast betseen the two cases. 

3. 	Capital costs are 500 KW unit = Canadian $1,213 million and the 2.1 MW unit = C$2.11. Exchange rate C$1 - US 
$0-80. See Table A2 in Appendix. 

4. 	Allowing US/AId, Jakarta's directions we assume that the cost of the distribution plant does not increase from the
 
NRECA 1977 estimate. It should be noted that this is a very optimistic assumption.
 



TABLE 2
 

Financial Analysis -Lampung (RE I)*
 

(in US $1000 at present cost)
 

At Assumed Consumer Connections** 	 2 x Productive Uses 2 x Prod. + 1.5 Tariff
 

Total Net Net Net
 
Year Operating Cost of Distrib. Operating Operating Operating Operating Operating Operating


Revenue Power Cost Cost Margin Revenue Margin Revenue Margin
 

1 408 921 192 1113 -705 429 -684 542 -571
 

2 872 1115 192 1357 -485 - 920 -437 1153 -204 

3 1256 1249 192 1441 -185 1335 -106 1660 -219 

4 1256 1249 192 1441 -185 1335 -106 1660- -219
 

5 1256 1249 192 . 1441. -185,. - 1335, -106 1660 ,-219
 

otes:
 

* Basic assumptions: 

1. 	7 MW capacity installed
 

2. 	23,100 connections by 3rd year of which 20,000 are residential consumers
 

3. 	Power production increases from 4,99 MWH in Year 1 to 13,630 MWH inyear 3 and remains at this level .(load 
factor =22) 

4. 	Distribution system costs 1/2 that for total project in year i and these are no increments after 
energization. 

-

V 	 Same assimption as in Project Paper. 
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factors by the third year of energization and low cost of distribution of 
electricity. Further detailed analysis would be required before arriving at 
firm conclusions. It is clear that neither original rural electrification project 
nor the limited version, RE I, will be more than marginally financially viable. 

6.1.2. USAID Project Paper
 

The USAID Project Paper, which uses the NRECA feasibility study as the basis,
 
comes to the conclusion that the outer island projects are financially "sound" 
(pp. 10, line 36) although the bread-even points (dates when net operating margins
 
are positive) in all projects are eight years or more and in one project (Luwu) 
is eleven years which is beyond even NRECA's criterion. Indeed the Luwu project,
 
even using the out-of-date lower cost figures, does not generate positive equity 
even in 15 years.
 

The financial analysis of NRECA which was used in the USAID project paper depends
 
on many conditions and assumptions. As can be expected, the cost of generation
 
including power plant and fuel have increased drastically. The present installed
 
cost of the Canadian generators is US $1058/KW compared to the assumed figure of 
$500/KW, a 200% increase. The cost of diesel is Rp 85/liter (US $13.08) compared
 
to Rp 25/liter (US $6.02) in the original project design. The tariffs that are 
being used in Lampung is the same as the rate assumed in the project paper for 
consumers above 20 KWH/month.
 

The cost crucial assumptions is the predicted levels of consumer connections. It 
is assumed that 50% of the residential and 90% of the commercial consumers of the 
region would receive electricity 3 years after 5 MW of power is installed (5 
years from the Project Assistance Completion Date) and that the productive use of 
electricity would increase from an initial value of 15% to 20% of the total 
energy use during the 15 year period of the project. After reviewing pertinent 
documents and visiting the project sites, the team came to the conclusion that 
these assumptions were over optimistic. This view is concurred by the original 
NRECA financial analysis which also found the predicted level of domestic consumer 
connections "highly ambitious" (Lampung Feasibility Study, pp. 90, line 7). The 
NRECA study found that if the forecasted consumer level is delayed by 3 years, 
none of the projects would be financially viable. 

No productive use consumers (grain mills, irrigation pumps etc.) were connected 
to the electrification cooperatives in any of the demonstration projects. This 
is mainly due to the unavailability of 24 hours electricity service until very 
recently (less than six months prior to today) in all the sites. However, given 
the availability of gravity irrigation in two of the three project areas and the 
diseconomics of switching to grain milling using electrical equipment, it is 
unlikely that these would be major consumption of electricity by the customers 
that the USAID project paper expects. This point is further elaboratid upon in 
section VIII - "Productive Uses." Productive load can be increased by integrating 
the RE cooperatives with government rural industrial development programs that 
exist in all three project sites. 

The assumptions regarding future level of commercial connections seem to be 
optimistic also. While many of the comnmercial establishments in the present 
distribution area of the Lombok demonstration project were receiving electricity 
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from the RE project, there were 
no commercial connections in Lampung. However,
without a more 
extensive survey, 
it is difficult at present to
percentage of commercial estimate the
consumers 
in the sites 
that receiving electricity.
 
Finally it should be noted that many of these rather critical assumptions of the
USAID project paper were based on a socio-economic survey that are carried out by
the Department of Social Economics of Institut Pertanian Bogor (Bogor Agricultural
University), with 
the participation of 
USAID, Jakarta. The
methodological problems. survey has various
It is difficult to assess 
the exact methodology from
the survey report: Socio-Ecnomic Study of The Rural 
 Electrification Project in
Indonesia dated September 1977. 
A few points will illustrate 
our concerns.
instance, it is apparent that the For


number of households that 
are able to pay a
certain tariff for electricity was based on 
direct questions of household heads
a to whether they were willing to that
pay tariff or
scientific method of estimating the potential levels 
not. This is hardly a
 

Willingness to pay based 
of household connections.
 on household expenditure on 
kerosene is estimated using
faulty statistics. First 
average houslehold 
kerosene expenditure is estimated
for each of 10 desas (vilTlages). Then the average for the
adding up the desa site is based on
averages and dividing by the 
number of desas. 
 The correct
estimate of average household expenditure on kerosene would be weighted average
where the desa 
averages 
would be weighted by the number of households in each
desa.
 

The financial feasibility analysis 
of the USAID project paper assumes that the
tariffs to be set after energization would be the lowest value that was suggested
to the households during the survey, i.e. the tariffs with the apparent greatest
household connection. case of
In the irrigation potential 
that appears in the
section labelled 
"Surplus Benefits: 
 Increased Economic Activity" of Productive
and Agricultural Consumers "Project Paper, annex K, pp. 18-20), the USAID project
paper assumes that the potential hectares 
of land that could come under pump
irrigation in Lampung and Lombok to be total area minus cultivated land estimated
by the IPB survey. 
 In Luwu, it isunclear how this estimate is arrived at although
it is close to total 
area less cultivated land.
land is considered to be potential 
In other words, uncultivated


land for pump irrigation, a gross overestimate
at best. 
A closer look at the analysis in the project paper and companion reports
is likely to reveal other such faulty procedures.
 

6.1.3. Finances of DemonstrationProject
 

The generator sets for 
the demonstration projects 
in each site were given as
grants by USAID. Even without having 
to account for the amortized cost of the
power plants and the associated depreciation and interest, all three demonstration
projects are running at 
a loss (Table 3) when interest payments and depreciation
of equipment are,taken into account. 
However, the coop at Lampung has net posi­tive cash 
flow which should increase with tile restructuring of tariffs. 
Neither
an increase in the tariff structure to the PLN rate 
nor an increase in cvstomers
that can be sustained by the presently available capacity will
operating margins in Lombok. result in positive
An increase in customer service and tariff 
rates$
could provide some relief in the other areas.
 
These are 
no built in mechanisms to 
create incentives for a more
financial operation efficient
of the coops because salaries 
(a major portion of operating
 

2$
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TABLE 3
 

Financlal.Statistics of RE Cooperatives*
 
(Per Month in Rp O00s)
 

Lampung Lombok Luwu
 

Revenue 	 3454 3233 -185 
Costs
 

Production Expenses:'" Fuel 1410 1808 87 :
 

Operations1 410 335 771,.
 
MaintenanceI 12 295** I
 

Distribution: OSM1 	 131 210 19
 

Other2 	 735 1287 109
j 

Total Operating Costs 	 Il2698 3935 313, 

Financial Viability 	 -I 
Present Coop Tariffs - I 

Gross Operating Margin 756 -702-1. -128 I 
Cash Operating Margin 3 3991 -1791 -203 
Net Operating Margin 4 -367 -2921 -2035 

PLN 	 Tariff I 
-
Gros'sOperating Margin 	 .1209, - 3 134 -

Cash Operating Margin 3 	 852 -1092 59.: 
Net 	Operating Margin 4 86 -2222 59 

Notes:
 

* Dates Lampung: May 1982; Lombok: February, Luwu August ,1981 

** 	 The average maintenance cost (most spare parts) in 1982 on Lombok was 1401 
thousand which is much high than usual. We take the maintenance cost in., 
January 1982 to be the representative figure. 

1. 	Average for the year
 

2. 	Includes administrative and sales costs and costs,of collecting on bills 

3. 	 Net of interest payment 

4. 	Net of depreciation and interest.payments .
 

5. 	 No depreciation/amortization included in Luwu financial statistics"for 1981. 
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expenses) are paid for by GOI. The demonstration projects seem to be an apparent
 
indication that the GOI will have to continue to subsidize the RE cooperatives
 
for the life of the project. However before a final conclusion is drawn about 
the financial operation, the cooperatives would have to be operating as larger
 
entities that provide service to a greater number of customers.
 

6.1.4. Impact of Petroleum Price Increases. It is clear from analyzing the
 
finances of the cooperatives and the financial feasibility of the project that any
 
increase in fuel costs would adversely affect an already difficult financial 
situation. Fuel costs range from 35% to 52% of the present total operating costs
 
(not including interest and depreciation). Ifthe diesel subsidies are removed,
 
the coops will almost certainly have to increase their tariffs beyond the PLN 
rates or order to keep some financial control. However rate increases would 
lead to less consumption by the poorest households and would make the 50%
 
residential consumer connections even more difficult to obtain. As noted above, 
the level of consumer connections is crucial to the possible viability of the 
project. GOI would have to continue to provide subsidied diesel to all three 
outer island rural electrification cooperatives. 

6.2. Financial Reporting 

All three cooperatives have effective procedures for meter reading, billing and 
collecting revenus from their customers. In all three coops, these procedures 
are being followed quite meticulously. In Lampung there is a discrepancy between
 
generated and kilo-watt-hours billed. The estimated generated power is always 
less than that billed when this should be the other way around. The main reason
 
for this is that the power generated is estimated on the first day of three days 
of meter reading. This problem is going to be rectified by next month.
 

Accounting in the coops follows the Uniform System of Accounts that were set up 
by NRECA following the methdology used in the rural electrification cooperatives
 
in the United States. It is apparent that the accounting system incorporates
 
sound financial control procedures if they are followed. NRECA has also set up

guidelines for accounting and control in each cooperative and has given a number 
of training seminars on accounting procedures for all the relevant staff of all 
three cooperatives. 

Financial reporting procedures are being followed in the cooperatives with varying 
degrees of care and competency. With the exception of Lampung, there are no good 
accountants in the cooperatives. The Lampung cooperative submits financial and 
operating reports to PDO-RE and NRECA on time. Both Lombok and Luwu are behind 
schedule with completed reports being available only until February. The finan­
cial report prepared by the coops seem adequate for the purpose intended and 
they have been used in other countries. It is unclear at present whether PDO
 
monitors them to ensure coorective action if necessary. From interview with 
various project personnel it is apparent that PDO does not have fully qualified 
accountants in its staff to carry out this activity. 

Financial control procedures are not being followed very effectively in any of
 
the cooperatives. There were various incidents of little or no attention paid to
 
the accounting guidelines. For example, in the Lombok cooperative we found that
 
the billing clerk apparently filled his books by going to the store and checking 
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its records. The reason for this was, apparently, that the store clerk did not 
send the correct billing slips to the billing clerk. Such practices makes the 
financial control inadequate at best. It is clear that the manager of the 
cooperatives should be made responsible for seeing that his staff follows the 
correct procedures or, if his understanding of the procedures is inadequate,
 
the consultant, in this case NRECA person on site, should be given the authority 
to do so. Occasional external audits of all three cooperatives will be invaluable 
to ensuring that the cooperatives follow the financial cntrol procedures. 
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VII. AFFORDABILITY/DISTRIBUTION
 

7.1. Affordability by Poorest Households
 

The limited household survey and interviews revealed that none of the electrified
 
households in the demonstration project used electricity for cooking. Households
 
would substitute electricity for kerosene for lighting purposes only. The survey
 
also lead to the conclusion that the pourest households used around 1/2 liter of
 
kerosene per day (15 liters/month) or less for lighting. This figure might well 
be an overestimate. The environmental assessment study by Paul Weatherly came 
to the conclusion that the bottom 40% in Luwu and Lombok buys 70 liter per year
 
per household (pp. 46, line 4) which works out to be approximately 1/5 liter per 
day. Our analysis shows that inspite of our relatively optimistic estimates, the 
poorest households would not be able to afford electricity.
 

At the present price of kerosene and tariff structure, electricity would not be
 
affordable to the poorest households in Lampung on purely economic grounds. 
This is mainly due to the high base charge (fixed cost) in that site. In Lombok
 
and Luwu, the affordability of electricity depends on how the housewiring cost
 
are distributed (Table 4). If either the housewiring costs arc paid for from
 
savings and not included in the marginal economic analysis by the households or 
these costs are distributed over the depreciation life of the housewiring equip­
ment, the households that use more than 1/2 liter per day of kerosene for lighting 
will be economically better off by using electricity. However, if the housewiring 
costs are distributed over the first 12 months, which is the maturity period for 
housewiring loans, the poorest households would not be able to afford electricity
 
in any of the sites. 

In Luwu, the main determinant of affordability is the price of the alternative 
fuel, kerosene, which is between Rp.100 and Rp.125 per liter, 33% to 66% higher 
than in the other areas. Field survey and site interviews by the team revealed 
that almost all of the households, including the poorest, in the present distri­
bution area had switched to electricity for lighting. In other areas some of 
the poorest were receiving electricity due to extra economical benefits such as 
ease of use, cleanliness etc. The poorest households that get electricity often 
use just 25 watts of power, i.e., a single bulb of 25 W for about 4 hours at 
night.
 

7.2. Level of Affordability of Electricity
 

Further analysis (Table 5) shows that in Lampung, with the present tariff struc­
ture, only households that consume more than 0.8 liters/day (23 liters/month) 
for lighting would be able to afford electricity. If the housewiring costs are 
distributed over the loan period of 12 months, the minimum kerosene consumption 
requirement increases to 1.1 liter/day (32 liters/month) in Lampung and between 
0.6 and 0.7 liter/day in Lombok and Luwu. This the minimum monthly lighting bill
 
in these areas have to be between Rp.1600 (Lomnbok) and Rp.2300 (Lampung) before 
the households can afford to become electricity consumers. There are no data at 
present on either income levels of the households in the three areas income levels 
of the households in the three areas (learned from interviews with head of the
 
Control Statistical Office, Biro Pusat Statistik) or the percentage of income 
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TABLE 4
 

Affordability by Poorest'Households,"' 

Assumption: Poorest Households use,.1/2, liter 'of kerosene/night f ighting. 

-
Lampung Lombok Luwu 

Kerosene for Lighting 

Kerosene Price 70 75 100-125 
(Rp/liter) 

Minimum Use 15 15 15(Lite/moth) .. .. 

Lighting Bill 1050: 1125 1500-1875 

Electricity for Lighting, 

Present Fixed Cost/Month 1600 975 1100 

Tariff (Rp/KWH) 335 30 45 

No housewiring Cost 1 0 0 0 

Electricity (KWH) none " 5 891. 

Power (Watts) 
(6hour service)* 

none 28 49-96 

Power (Watts) snone 42 ' 74-143 
(4 hour service)* 

Housewiring Cost 692 583o 833. 

(over 12 month) 2 

Total Cost 2292 ,1558' 1933
 
(before electric)
 

Electricity (KWH) none none none
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TABLE 4 Continued
 

LamPun Lombok . Luwu 

Housewiring Cost 9 :116 140
 

(over depreciation)3 16
 
Total Cost 1716 1073 1240
 
(before electric)
 

Electricity (KWH) none, 1.7. 5.8-14.1
 

Power (Watts) none (9W) 32-78
 
(6hour service)*
 

Power (Watts) none 14 48-118
 
(4 hour service)*­

* Rounded to nearest digit 

1. Assume that housewiring is paid for by savings and that the householder only
 
looks at mnthly cost.
 

2. Inall sites, the loan agreement requires a 25% down-payment and no interest.
 
The Luwu coop. charges interest of 6%. For this calculation, we have assumed
 
that these are equal monthly payments over a year and no interest.
 

3.We have assumed that the depreciation life of the housewiring equipment is 10
 
years and that the opportunity cost of housewiring investment (discount rate)
 
is 1% a month, which isthe Bank Rakyat's lending rate. Money lending in
 
each of these sites can earn interest of up to 5% a month.
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TABLE 5
 

Level of Affordability by Electricity
 

Assumption: Those whose kerosene use in above monthlyftxed cost can afford
 
electricity. 

Electricity for Lighting-*
 

Fixed Cost/Month 


-I
Housewiring 


H.W Cost 

Total Cost 

Min. Kerosene use*, 

Housewiring - I, 

H.W /cost 

Total Cost 

Min. Kerosene use* 


Housewiring - III 

H.W /cost 

Total Cost 

Min. Kerosene use* 


Lampung Lombok.. Luwu 

1600 975 1100 

0 0 0. 
1600 .975 1100 

23 13 11 
(0.8) (0.4) -(0,4) 

692 583 833 
2292 1558 1933 

32 21 19"* 
(1,1) (0.7) (0.6) 

116' 98 140 
17,16 1073 1240 

25,
(0.8). 

14 
(0.5) 

12* 
(0.4) 

* Monthly use (paranthesis indicated nightly use) rounded to nearest diit. 

** Assumes the, lower price of Rp.10/liter 
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used or lighting. Drawing conclusions from the limited household interviews 
carried out by the team (Table A3 in the Appendix) would be misleading and no 
attempt is made to do so. Thus it would not be possible at this stage to estimate
 
the household income level at which electricity is affordable without budgetary 
restraints on basic needs. In order to assess whether the project provides 
affordable electricity to a good percentage of poor households, an extensive 
income-consumption survey needs to be carried out in all three project areas. 

7.3. Tariff Structure and Affordability
 

The attainment of financial viability by increasing the tariffs and the provision
 
of affordable electricity service to the poorest households are in compatible 
goals. If the present base charge (fixed cost) in Lombok and Luwu are increased
 
to the PLN rate of Rp.1600, households that use less than 1/2 liter/day of kerosene
 
for lighting (i.e. the poorest households in our assessment) will not be able to 
afford the electricity whatever the variable tariff is. The managers in all 
cooperatives wanted an increase in the tariff rates. They all seemed to agree 
with each other that the provision of affordable service to the poorest household
 
should be a secondary question; the financial viability of the cooperatives being
 
their primary aim.
 

One way to restructure the tariffs, increase the coverage of the poorest households
 
and maintain some financial control, is to keep the base charge low (say Rp.1000)
 
and increase the variable charge (say Rp.60/KWH). Such a proposal has been
 
suggested by NRECA (memo. NRECA 899 dated March 30, 1982) and should be given 
serious consideration. The restructuring of tariffs could even increase revenues
 
by bringing into the RE cooperative system consumers that could marginally afford
 
the electricity.
 

In order to compute the number of .new customers that would result from tariff 
restructuring, estimates of cross price electricity of demand between kerosene
 
and electricity (for lighting) are required. Apparently no data are available at
 
present in Indonesia on electricity demand at different price levels. Hence such
 
price elesticities could not be estimated.
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VIII. PRODUCTIVE USES
 

8.1. Present Status 

At present there is 24 hours electricity sorvice in only Lampung and Lombok 
and these cooperatives have had this service for only the past six months. 
(Since around February 1982). The total non existence of major productive use
 
customers in all three sites is a direct result of the unavailability of day 
time service. However there is some level of households productive use in
 
Lampung and Lombok.
 

The managers in all three areas are well aware of the need for major successful 
productive uses programs. In Lampung and Lombok, a director and the manager 
respectively have drawn up documents that analyze the potential for smn&l produc­
tive uses such as vehicle repair shops, carpentry, hatchery and tailoring. None 
of this apparent potential has been exploited in Lampung. In Lombok the team 
visited a few households that had converted to using power tolls for workshops, 
carpentry and tailoring. There was also one poultry farm (100 birds) that had 
recently starting using electricity for its hatchery. In Lombok the Ministry of 
Small Industries had given materials and equipment worth Rp.5 million for produc­
tive uses in households. 

The RE coop in Lombok is able to give credit for households to buy equipment for 
a productie use program. However the interest rate they charge, 3% per month 
(36% per annum) is very high. Branches of Bank Rakyat Indonesia exist close to 
the project areas. A productive use program could obtain loans from BRI at 
1.0-1.5% per month (12-18% per annum). Interviews with cooperative personnel 
and household heads revealed that the bureaucratic procedures for obtaining
 
credit from BRI was too cumbersome and that this discouraged households. There
 
has been no attempt made by the cooperative management incorporate BRI services
 
for a productive uses program, mainly because the electrification project itself 
has just got started.
 

8.2. Major Productive Uses
 

The financial and economic feasibility of the project depends critically on the 
incorporation of major productive use consumers. None of the three cooperatives 
have major productive loads at present. Below we assess the potential for 
identifying and incorporating major productive use consumers. 

8.2.1. Irrigation 

The original feasibility study assumes that electricity could be used productively
 
in irrigation. Inspection of the project areas, discussions with key project
 
personnel and a review of some other studies reveals that most of these areas are
 
well served by gravity irrigation and that there exists much governmental 
assistance, though the Department of Public Works, to rehabilitate and maintain
 
these irrigation systems.
 

Surveys of ground water potential in Lombok by Crippen & Co., contractors to the
 
Canadian International Development Agency shows that groundwater reserves are
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present in Lombok and that their exploitation is technically and economically 
feasible. The economic feasibility is subject to dispute and more further study

is required before the cooperative can 1epend on the possibility of obtaining 
consumers that use electric pumps for irrigation.
 

8.2.2. Agro Processing
 

The original project design assumed that 20% of the total electricity use by the
 
5th year would be in grain mills. With a well directed and aggressive program
this potential could be tapped. These were many grain mills inthe project areas
 
- 500 mills in the Lampung area according to the estimate of the NRECA consultant. 
The grain mills that use electric motors generate their own electricity by using
small diesel generator sets. Many of the mills use gasoline engines. It would 
be economical for the grain mills to take advantage of the economics of scale 
present in electricity generated by the rural electrification cooperatives. The 
price of electricity from the cooperatives should be cheaper than the cost of 
their own generated electricity. However they would require guaranteed 24 hours 
service and preferential treatment during brown-outs. The grain mills that use 
direct driven gasoline engines could find it expensive to convert their existing 
systems into electric. Morever, subsidized diesel and gasoline prices make these
 
fuels more economical than electricity. 

Other agro-processing industries, such as flour mills, palm oil extractors etc. 
can be incoporated into the rural electrification project, especially if these are
 
going to be new units. The increase inagro-processing units that become customers
 
for coop electricity would depend, besides the guaranteed 24 hour service, on 
two factors. First, agricultural potential in those areas need to increase, 
Secondly, the cooperative management has to promote the use of electricity by 
aggressively pursuing these linkages and by extending promotional tariff rates.
 

The promotion of agro-processing activities would be outside the scope of the
 
cooperatives. Such potential should be made aware to the relevant GOI department

through the PDO. It is important to have a USAID consultant who has experience
in Productive Use programs to analyze the potential and to design methods of 
promoting them. Besides the importance to te financial viability of the RE 
project, new agro industries based in the rural areas have important implications
 
for employment generation and for reducing migration.
 

8.3. Local Development Projects
 

These are various GOI local development programs in all three areas. In Lombok, 
for instance, a Projects Development Program (PDP) office exists that is promoting
various development schemes with the advice of a consulting firm, Resources 
Management International. At present the PDO in Lombok has been mostly involved 
in setting up a credit program for household cooperatives intextiles (weaving),
basket weaving using bamboo, rattan etc., coconut oil manufactures, carpenters, 
fish ponds and animal husbandries. They plan to set up new programs in cowhide 
tanning, manufacturing chicken feed and charcoal (from coconut husks), metal 
works and car repair shops, and processing sugar cane. The Lombok PDP is involved
 
in 80 villages in central and south Lombok and western Sumatra and not in the RE 
project area. However discussions with PDP consultants revealed that they were
 
planning to work closer to the RE cooperative, especially inAikmel.
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Thus these is potential to integrate the rural electrification cooperatives with
 
other local development projects but this has to be pursued aggressively by the
 
coop management. At present no such program exists mainly because the demonstra-


Street lights are, not being paid for by the householders. 

tion projects are yet 
industrial consumers. 

to have electric capacity that can sustain large rural 

8.4. Social and Community Uses 

At present the only community use of electricity is in the form of street lighting. 
as yet, The management 

in all the cooperatives have had discussions on how to recover this loss, most of
 
it involving the equal sharing of street lighting expenses by the households that
 
have electricity. However no billing methods has been finalized.
 



IX. COST OF ELECTRICITY GENERATION
 

The rural electrificaiton cooperatives generate electricity at a high cost. This 
is shown clearly in Section VI that deals with financial viability. The coops 
are unable to take advantage of economics of scale that are necessary to obtain 
cheaper electricity because of the income levels in the project sites. The
 
installed cost of generation is $1587/KW which is higher than the cost of a
 
comparative unit in the United States. Furthermore, with the possible removal of
 
diesel subsidies, the fuel cost isgoing to increase as well.
 

The most important alternative source of electricity in the cooperative sites is 
Perusahaan Umum Listrik Negara (PLN), the National Electric Power Agency. Elec­
tric power from PLN is available at Lampung and Lombok and possibilities exist 
for the coops to buy cheaper batch power from the power agency. At present, the 
PLN rates Inboth areas in higher than the coop rates. However PLN is big enough 
to take advantage of economics of scale and keep their cost per kilowatt generated 
lower than the coops. Due to the financial problems the coops are likely to 
face If they maintain their present tariff, rates, it could be cheaper for the 
coop customers and GOI if some arrangement is made between PLN and the coops to 
share power. However the cost of PLN generated electricity would also increase 
with any reduction subsidies for diesel. 

Interviews with engineers and others familiar with the areas revealed that there 
was little potential for using wood or biomass to produce electricity in Lampung 
or Lombok. PLN had a small hydro generator in Lombok of 100 KW which was not 
operational when the team visited the station. However the consensus is that no 
small hydro potential exists in Lombok. In Luwu, the Canadian nickel mining 
company INCO had a hydro power station which had an excess capacity of around 8­

10 Megawatts. However according to the engineers at C.T. Main Inc., feasibility
 
studies apparently showed that the hydro-electric generator was too far from the 
rural electric cooperatives to be an economic addition to the coop electricity. 
According to the NRECA site person at Lampung, PLN had plans to install both 
hydro-power stations and coal powered mine month generators in that area. 

The team believes that a study specifically directed at assessing alternative 
energy sources in the RE project area is required before making any judgements 
about the potential for electricity based on non-diesel fuels. 
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TABLE Al
 

Customer Connect1ons- Lampung RE Cooperative
 

No. of Customers (00s) MIonthly Sales (MWH)
 

II Productive oProductive
 
_Year Residential I Commercial Uses Other Total Residential I Commercial I Uses I Other II Total1 iII I Ii II 

15-25 I 0-82 0-03 10-781 6-881 105 I 108 1 52 4711 312 
2j 12-75 1-47 j 0-07 11-05 15-341 255 I 194 I 113 7711 639
3 j 20-00 1 1-69 I 0-09 I1-32 I23-101 400 I 222 I 176 I 77 II 875 

4 52
28-25 -00-12 1:-50 28-67 H 505 238 .134 II11261-90 2490-15 1-66 31-96 678 
 296 319 I 160, 1453 

0-b1 18303-77533-00 2-04 I 0-18 1-99 37-21 1023 :428
6 30-75 1-98 011-3 3472 86 356 42637 224 
___ 

210119 17 
9 825 0 -460 0-20 2-16 I 39-46 14281 1 4836-00 12952-16 0-21 2-33 40-70 1476 '5571 556 287 157
 

10 38-25 2-22 0-23 
 2-49 I 43-1911 1721 -_536 
2876 

623 I 319 I 3199 

11 39-50 2 0-24 2-66 44-68 I 1896 683 696 7II 3632
 
12 1 40-50 2-33 I 0-26 I2-81 I45-90 2066, I 739 I 785 I394 II398413 41-50 2-38 0-28 2-99 47-15 2283 I .812 868 432 4395
14 I 42-S0 2-43 0-29 3-16 48-38 2465 - 873 910 521 4769 
15 43-50 2-47 0-31 3-33 1 49-61 I 2567 j r904 1053 i 509 Ii 5033 

Source: NRECA Feasibility Study
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TABLE A2
 

Cost of Power - Lampung RE Cooperative
 
(Costs in $1,000)
 

- M.W.H. Capacity Incrementi Cumulative Gumulat i Ow
Year IGeneratedl (Composition)MW I Capacity iInvest. 1 IAveragelInvestlnentlDepreciateZlFuel Costi Power Cost 

1 2 3 4I j I5.860I 5 6 7 j 8 16+7+8II I 92
 
1 4,999 12 x 0.5 + 2 x 2.1 5.2 8610 I 8610 431 I 301 190 I 922

2 1 10,093 13 x 0.5 + 3 x 2.1 I 13.0 21510 
 j 15060 I 753 1 527 384 I 1664

3 1 13,630 1 - I 13.0 21510 21510 I 1076 1 753 518 1 2347 
4 1 17,323 12 x 2.1 I 17.2 28170 24840 I 1242 I 896 658 2769
5 22,067 - I 17.2 28170 28170 j 1409 j 986 839 i 3234 

6 1 26,687 12 x 2.1 I 21.4 
 I 34830 I 31500 I 1575 1 1103 I 1014 3692

7 31,120 _ 
 1 21.4 I 34830 I 34830 I 1742 1-219 1 1183 4144
8 36,980 - 21.4 j 34830 I 3483U I 1742 j 1219 j 1406 4367 
9 I41,560 - 21.4 I 34830 I 34830 I 1742 i 1219 I 1580 454110I 45,700 13 x 0.5 + 2.1 
 I 25.0 I 41070 I 37950 U1898I 4963
1328 1737 


III I, I I II
 
11 51,268 , 25.0 I 41070 I41070 2054 I 1437 
 1949 5440
12 I55,589 I 

-

~I 25.0 I 41070 I41070 I 2054 I 1437 I 2113 I 560413 1 61,324 2 x 2.1 29.2 47730 1 44400 1 
2220 "1554 1 2331 I 6105
14 65,784 29.2 47730 47730 2387 I 1671 I 2500 6558
15 69,416 29.2 47730 47730 2387 
 1671 2639 1 6697 _ _ _ _I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __I __ _ _ _ _ _ _I __ _ _ I I I I 



TABLE A2 Continued
 

Source: All assumptions from NRECA Feasibility Study.
 

Notes:
 

1. Assume 500 KW unit @ U.S. $0-97 million and 2.1 N4 unit @ US $3.33 million (CIDA estimate).

In Table 1 and 2 in the text, we have revised the CIDA estimate and assumed that 9, 2.1MW units
will be installed for the cost of US $20 million making up each unit US $2.22 million which 
is

2/3 the estimate 
in Table A2 order to reflect this in the cost of power presented in Tables 1

and 2 we have multiplied the depreciation and O&M costs in Table A2 by 2/3. It should be noted

that this marginally underestimates the cost of power because we implicity assumes that the 500 KW
 
units also cost 2/3 of the CIUA estimate.
 

2. 5% of average total investment
 

3. 3.5% of average total investment
 

4. Assume 3.44 KWH generated/liter of diesel at.RD.85/1iter = US'i1.,O0 =i Rn6fi f
 

5-. Does not include interest expense
 

N\
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TABLE A3 Continued 

Lainpung ' ILbok Luwu 

No. Electricity 

Household Size: Range 
Average 

n.a 2-7 
4.25 

)n'a.
) 

Land Ownership : 
(hectare) 

Range. 
Average 

0-0.0.55 
0.20 0.20) 

)n.a. 

Monthly Household Income 
(Rp 000) Range 

Average 
8;40;. 

20;5 
6;45 

22; 
)n.a,
) 

Kerosene Used for lighting* 
(litres/m) Range 

Average 
10-24 .7.5-40 ", 

161.60 

Cooking Fuel (no of h.h.) 
Mostly Firewood 5 .4.. 

Firewood and-- -

kerosene 

Mostly kerosene- ,, 

PLN Electricity 

Household Size : Range
Average 

3-6 
5. 

Land Ownership : 
(hectare) 

Range 
Average 

Not.. 

0.12-16 
0-91 

Monthly Household Income Available . No PLN 
(Rp. 000) Range 32;184; service near 

Average 105;5 coop 

Kerosene use for lighting* 
(litres/m) Range 15-25 

Average 18 



ABLE A3 Continued 

Cooking Fuel (no. of h.h.) 

Mostly firewood 

Firewood and'krsn 

Mostly kerosene 

Lampung 'Lombok, 

2 

, 

Luwu 

Note: Allfigures are rounded off, 

- n.a - not available . * - Before electricity 

WAShaffer :Jm:08/03/82 
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RURAL ELECTIF1CATTON PROJECT - PES
 

13. SUMMARY - The present project status, considering thF 
-amount cf tlrre and r oney e,-pended, I, v r v disappo nting. Tr,e 

visible zesults in physical instailation and receipt of project 
materials after expending much money and many ran moniths is 
Mni ,al. IHowever. it is expected that the project will cove 
faster :- the Muture [an " tlho pst as c ges b er 

land purchased for ten beadquarters sites, fourteen IFB's 
issued of twenty one to be issued and six IFB's evaluated, 
fifty four contracts were recommended of which thirty one have 
been signed and fifteen L/Comms or DRAs have been requested of
 
which thirteen have been issued, all as of July 15, 1981.
 

It Is extremely difficult to determine progress as originally
 
scheduled. One Conditions Precedent of the Loan Agreement was
 

that bo3th PLN and DGC furnish to AID "(b) an implementation 
plan approved by AID i-7hich will include: (1) a time phased 

actions". PLN and DGC submittedschedule of proposed Project 
such plans, which were approved by USAiD, but the PLN did not 
contain schedules. The earliest PLN schedule appears in the 
C.T. Main October 1979 PLN report -il'h showed major system
 
construction being completed by the end of October 1982. The
 
latest schedule for PLN in the C.T. Main May 1981 PLN monthly 
report shows construction being completed at the end of May
 
1984. From these two schedules, it can be seen that the PLN
 

part of the project is nineteen months behind schedule. The 

DGC Implementation Plan Schedule shows system construction to
 
schedulebe completed in early May 1982. The latest C.T. Main 

shows the completion to be August 31, 1984. Again, it can be 

seen that DGC portion of the project is approximately 27 months 
behind schedule. 

The great problem appears to be the amount of time taken for 
various parties to complete action required of them. 
Evidently, some parties such as BAPPENAS, SEKNEG, and Bank of 
Indonesia, had no input to the schedules and have made no 

The schedules are therefore, in a
commitment to honor such. 

practical sense, meaningless. The complex approval process
 
involving PLN, PDO, BAPPENAS, SEKNEG, USAID and C.T. Main must
 

be closely monitored and each party take action in an
 
expeditious manner if schedules are to be met.
 

14. EVALUATION METHODOLOGY - This evaluation is the regular 
annual project evaluation and is based on field trips, project 
meetings, repoms, discussions with GOI and Consultant Project 
people and personal knowledge of events of the past twenty 
months.
 

15. EXTERNAL FACTORS - Influential external factors are
 
lIsted below:
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fnr DGC. (Nay 31, 1981)(5) 	 $267,425.00 of the AID Lo1n 
(6) 	$201.000 USA interagency transfer of funds for BIUCU
 

services (July 31, 1981).
 
(7) 	$14,400 of the AID Grant for DGC/P['O base.ine data. 

(8) 	$52,791.95 of the AID Grant for orientation tour (nay 
31, 1981). 

(9) 	 $71 ,094.41 of the AID Grant for excess proporty
 
venerll.nr.: , Sets . t 01v 3, Cr.z;t-fo: r :oc. c-,,­:" av 	 lO9I). .es' 	 .-...(i0)o 	$ ,... . ­.. 5 0 ... -,-­

consultant (May 31, l981). 
(11) 	 $24,522.52 of the AID Grant for R.E. Adnistrative.
 

Assistant. (May 31, 1981).
 
(12) 	$18,903.22 of the AID Grant for Training (May 31,1981)
 
(13) Rp385,518,805.50 of the GOI/PLN fund for A&E.
 

consulting services (June 30, 1981).
 
(14) Rp NA of the GOI/PLN fund for OMT consulting service4
 

(June 30, 1981).
 
(15) 	Rp NA of the GOI/PLN fund for Productive Uses support. 

(June 30, 1981). 
(16) Rpl,592,008,838.13 of the GOI/PLN for project material.
 

and operation (June 30, 1981).
 
(17) 	Rp279,450,000 of the DGC/DIP for A&E consulting
 

services (June 30, 1981).
 
(18) Rplll,110,000 of the DGC/DIP for OMT consulting
 

services (June 30, 1981).
 
(19) Rpl,214,340,000 of the DGC/DIP FOR PDO & Coop support
 

(June 30, 1981).
 
(20) Rp614,220,565 of the GOI Loan for coops. project
 

material and operation (June 30, 1981).
 

Total US$ Expended - $5,859,927.05
 
Total Rp Expended - Rp 4,196,648,208.50 (Equive to
 

$6,714 637.13)
 
Grant Total US$ Expended - $12,574,564.18.
 

(b). 	Initial Project Funding
 

The project is a iultidonor effort with the Canadian
 
Government (CIDA) financing the generation plants for the three
 

outer island projects and the Royal Netherlands Government
 
(Dutch) financing the conductor for the seven Central Java
 
Systems. The project financing is as follows:
 

Country Amount 	 Date Signed
 

USAID Grant US$ 9 million March 30, 1978
 
USAID Loan US$30 million May 6, 1978
 
CIDA Grant US$ 4.95 million November 16, 1978
 

US$17.2 million October 13, 1978
CIDA 	Loan 

Dutch Loan US$ 5 million March 21, 1979
 
GOI US$30 million Same as above
 

Total 	 Uo9.1Tmi.
 

<' 

http:12,574,564.18
http:4,196,648,208.50
http:5,859,927.05
http:Rpl,592,008,838.13
http:Rp385,518,805.50
http:18,903.22
http:24,522.52
http:venerll.nr
http:52,791.95
http:267,425.00
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forn'ation of the PDO and three RE Cooperatives.
a. 	 The 

(June 3b, 1981).
 

h. 	 Comoletion of demonstration projects at Klaten in ay 
1979, 	Lorbok and Lampung with each serving between 1200 to 
2000 	customers. (June 31), 1981). 

f-, 	P4,rchase of land for the headquartera compleres for each
 
of the ten sites.
 

d. 	 Site development work cortpleted at the five ?LU Sites ( ay 
31, 1081). 

e. 	 Signing of contracts for 16,000 wood poles and 20.000
 
steel poles by PLN (May 31, 1981).
 
Preliminary staking of 3318,4 KM of distribution line by
.5f. 

PLN (June 30, 

1981).
 

..g. Preliminary staking of 1622 KM of distribution line by
 
DGC/ PDO (July 3, 1981).
 

h. 	 Final staking ot 169 KM of distribution line by DGC/PDO
 
(July 3, 1981).
 

i. 	 Final staking of 933 KM of distribution line by PLN (June
 
30, 1981).
 

J. 	 Production of final drawings and staking sheets for 169 KM
 

of lines by C.T. Main for coops. (July 10, 1981)
 
The issuance of IFB's for line materials; tools and
k. 	
equipment; conductor and housewiring and metering
 
materials; and for the seven headquarter sites for PLN.
 
(June 30,1981).
 

1. 	 The evaluation of line materials, tocls and equipment,
 
conductor and housewiring and metering IFB's for PLN.
 
(June 30, 1981).
 
The signing of 18 of 28 recommended contracts by PLN.
m. 

(June 30, 1981).
 
The issuance of twelve IFB's for distribution materials,
no 

tools and equipment, housewiring and meters, and poles for
 
DGC/PDO/Coops. Separate IFB's were issued for each coop.
 
(June 30, 1981).
 

0. 	 The evaluation of six IFB's for DGC/PDO/Coops. (June 30,
 
1981).
 

p. 	 The signing of 13 of 26 recommended contracts by PDO.
 
(June 30, 1981)
 

q. 	 The completion of 3646 participant days of formal training
 
for PLN. (June 30, 1981).
 

r. 	 The completion of 2643.5 participant days of formal
 
training feor DGC/PDO/Coops. (June 30, 1981).
 

B. 	 The setting of 972 wood poles. (June 30 1981) PLN.
 
t. 	 The setting of 5196 steel. (June 30, 1981) PLN. 

For complete analysis and details of training, see Attachment A.
 

There are several s!nificant problems relating to the level of
 
outputs but practicenLiy all can be traced to the lack of use of
 

the management toolh n planning3, scheduling and control by,
 
essentially, all patties -nvolved..This has led to a "management
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existing rural development programs that together will improve
 

productivity and employment opportunities as well as raise the 
areas.quality of life for the people who live in the target 

a very large number and variety of potentialThere are 
productivity uses of electricity in these ten rural areas, most 

the very poor. A partialof which could benefit the poor and 
list would include rice and other grain mills, irrigation,
 
poultry farms, sugar processing, copra, tobacco and other food
 

processing, refrigeration in shops and restaurants, sawmills
 
and box factories, rattan furniture and other woodworking
 
shops, hollow blocks, floor and roof tiles and pottery
 
factories blacksmith, machinery and repair shops, food,
 
pharmacy and general merchandise stores. Many of these
 

activities already exist in the target areas using substitute
 

forms of power. However, in other countries, the extension of
 

electricity to the rural areas caused significant increases in
 
There is reason to believe thatthe number of new activities. 


this will also occur in. Indonesia.
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21. UNPLANNED EFFECTS - The unplanned effect to date is, 
that due to the very slow implementation of the Project and the 
built-up expectations of the people in the ten project areas, 
there is a great deal of political pressure to show progress. 

22. LESSONS LEARNED - The following lessons should be 
learned from the R.E. Project by the AID organization: 

1. Implementation schedules are not based on a realistic'
 
appraisal of the times required for project activities and the
 
inherent delays built into two bureaucracies.
 

2. Planning, on a realistic basis, is sadly lacking.
 
Grantee or donee support is assumed and agreements are signed
 
but adequate support may be delayed. An example of such was
 
the lack of PDO to provide transport and housing for the
 
consultants during the early portion of the project.
 

3. Legal documents such as loans, grants and contracts are
 
written in such a manner that there may be a great latitude or
 
difference in interpretation by the parties involved. Much
 
more detail and many more specifics such as detailed
 
implementation plans and schedules, details and required
 
schedules of conditions precedents, detailed scopes of work and
 

support and detailed position descriptions for all staffing
 
must be included to have a project that can be coordinated and
 
administered.
 

4. A fragmented project is extremely difficult, if not
 
impossible, to effectively implement, coordinate and
 
administer. Fragmentation in one aspect creates difficulties
 
but this project is fragmented in several manners. There are
 
four governments involved - the GOI, USA, Canada and
 
Netherlands; two GOI implementing agencies - the PLN and
 
DGC/PDO/Cooperatives; ten project sites; two administrative
 
project locations - Jakarta and Semarang; and three consulting
 
groups consisting of five elements - A&E for PLN, A&E for DGC,
 
OMT for PLN, OMT for DGC and Productive Uses for PLN.
 

5. Contracting for consultant services are difficult when 
long lead times for materials are necessary. Consultant 
services must be phasq4 in carefully in the early stages of a 
Dro - t :o azC'.o :asia: perr-n -norths. !xoe-tious staffing of 
positions which cannol: z ut!!ized but -:-v puesent a faaala of 
project progress must be avoided. 



Appendix A
 

TRAINING
 

During the first year of the project, Training Plans were
 
prepared by both PLN and PDO with the assistance of the NRECA
 
Training Consultant as part of the overall Implementation
 
Plan. In thij Training Implementation Plan it was stated that
 
over the first 4 years of the project, PLN plans to train 758
 
people in 22 in-country training courses and 71 people in the
 
U.S. and in the Philippines. Likewise, in the-same time period
 
the DGC/PDO plans to train 350 people through 30 incountry
 
training courses, and 32 people in the U.S. and in the
 
Philipp ines.
 

I. PLN
 

Following the Training Implementation Plan therefore, to date
 
PLN/NRECA has conducted 10 In-country training courses and
 
trained 225 participants, three (3) overseas training, with 25
 

ots-er
participants to the U.S. and the Philippines, and one (1) 

overseas training (loan) to the U.S. Bureau of Census with 2
 
participants.
 

All of the 225 PLN in-country trainees are still employed in
 
some capacit--or other. Some are waiting for the program to
 
develop enough for them to have the job for which they have
 
been trained for. 

All of the 27 overseas trainees are still active within the RE 
project. 

II. PDO/DGC
 

Also in accordance with the Training Implementation Plan, to
 

date PDO/NRECA has conducted 38 in-country training courses and,
 
trained 487 participants (215-individuals), and one (1)
 
overseas training in the U.S. with one participant. -


Most of the 215 Indiviuals (487 participants trainees) are
 
still er.plovei by PDO/Coops in sowe capacity or other.
 
However, 11" eplbyees have left the PDO/Coops. The one
 
overseas 'rainee to the U.S. (Ima Suwandi) is no longer in
 
direct Involvement with the R.E.
 

II. Orientation Visits to the Phillppines and the United
 
States
 

To date the total of estimated 113 Indonesians have been sent
 

for orientation visit to the Philioppines Rural Electrification
 
Program, and 8 Indonesian officials to the U.S. This includes
 



c. The orientation visit to the U.S. are:
 

3 officials from DGC/PDO, 3 from'PLN, and 2 from Dept. of
 
Finance.
 

1. Of the three (3) DGC/PDO officials sent to the U.S., one
 
person is still with the PDO (S. Awal), one person with no
 

no
direct involvement with R.E. (Soejoedi, DGC), one person is 

longer with the DGC or PDO (Gafar) organization.
 

2. Of the three PLN officials sent to the U.S.; one person
 
is still with PLN/RE (Rumondor) two other persons have no
 
involvement with the R.E. (Satrya & Muin).
 

3. The two other officials sent to the U.S. from the
 
Ministry of Finance has no direct involvement with the R.E.
 
project. However, in the implementation of the Rupiah loan
 
funds their office has been in support of the R.E.
 

d. Evaluation of the A&E Contract
 

In 1978 two(2) PLN Pusat officials (Rumondor & Satrya) were
 
sent to the U.S. and Canada to evaluate proposals for the RE
 
Architect and Engineering contract and to hold consultantions
 
with the Canadian CIDA staff in Ottawa. Of the two PLN
 
officials sent, only one person is still in direct involvement
 
with the R.E.
 

e. Recently (June 1981), one PLN/LMK and one DGC officials
 
were sent to Bangkok for the Mini-hydro power conference. Both
 
officials has no direct involvement with R.E.
 

Note: During the early stage of the RE (1977-1978) three
 
groups (PLN/DGC) were sent abroad (to Philippines). Numbers
 
and who, were unknown, records were unavailable.
 

Others:
 

Evaluation Training by Bureau of Census
 

a. ;ix PLN officials were trained by the Bureau of Census for
 
Evaluntion Program in different sessions, and all of these
 
people are still within the RE Project.
 

1). ix officials of DGC/PDO were trained for the above same
 
From the six, one employees has been transferred to
training. 


Dept. of Trade and Coops (Inspectorate General) and another twc
 
The remainder three are
were transferred from PDO to DGC. 


still with PDO Rural Electrification.
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7. 	Course Title: Management Training Course II
 
Date : September 24-26, 1979
 
Location : Aikmel, Lombok
 
Participants: Fourteenpersons including members of the
 

coop Board of Directors, audit committee
 
members and key cooperative employees.
 
Total: 14.
 

8. 	Course Title: Management Training Course II
 
Date : October 4-6, 1979
 
Location : Kotagaja, Lampung
 
Participants: Twelve persons including members ot the
 

cooperative Board of Directors, audit
 
committee members and key cooperative
 
employees. Total: 12.
 

9. 	Course Title: Management Training Course II
 
Date : October 11-13, 1979
 
Locatioz : Bone-Bone, Luwu
 
Participants: Eleven persons including members of the
 

c.ooperative Board of Directors, audit
 
committee members and key cooperative
 
employees. Total: 11.
 

10. Course Title: Electricians Trainers Training Course 
Date : November 5-10, 1979 
Location : Aikmel, Lombok
 
Participants: Twelve participants including three
 

RMSS from Lombok, two from Lampung
 
and two from Luwu cooperative plus
 
five PDO RE engineering department
 
employees. Total: 12.
 

l1i* 	Course Title: Electricians Training Course
 
Date : November 12-17, 1979
 
Location : Aikmel, Lombok
 
Participants: Fourteen local men who will make
 

housewiring installations as
 
contractors for the Lombok
 
cooperative. Total: 14.
 

17. 	rourse Title: Bookkeepers Tralning Course
 
Date : November 5-13, 1979
 
Location : Jakarta
 
Participants: Sixteen participants including
 

bookkeepers or future bookkeepers
 
and clerks from the three cooperatives,
 
the treasurer Lf each cooperatives
 
Board of Direct-ors and PDO RE
 
employees. Total: 16.
 



19., Course Titie: Safety, Safety Procedures and' 
First Aid Training 

Date : June ,28, 1980 
July 30-31, 1980 

Location : Aikmel, Lombok 
Participants: 	 Fourteen personnel; five linemen,.
 

four operators, three RMSS from Lombok
 
cooperative, and two linemen from
 
Lampung cooperative. Total: 14.
 

20. 	Course Title: Power Plant Operation and Maintenance 
Date : July 21-26, 1980 
Location : Aikmel, Lombok 
Participants: 8 persons including 6 power plant 

employees from the Lombok cooperative
 
and 2 employees of PDO RE. Total: 8.
 

21. 	Course Title: Electricians Training Course 
Date : September 18-24, 1980 (except Sunday 21st) 
Location : Lampung Cooperaltive Headquarters 

Seven RMSS and seven contract
Participants: 

electricians. Total: 14.
 

22. 	Course Title: Staff Orientation Seminar 
Date : September 29 - October 4, 1980 
Location : 	 Sinar Rinjani Electric Cooperatives,

Aikmel, Lombok 
Participants: 	 10 directors, 3 supervisory/audit, 

3 coordinator/manager, 12 key staff 
from each cooperative project. 
Total: 28.
 

23. 	 Course Title: Power Plant Recording 
Date : October 1-2, 1980 
Location : Sinar Rinjani Electric Cooperative, 

Aikmel, Lombok 
Participants: 5 operators, 3 mechanics. Total: 8. 

24. 	 Course Title: Mini - Workshop on Material Handling - PDO 
Date : November 13, 1980 
Location : PDO conference Room 
Participants: Seven (7) PDO employees. Total: 7. 

25. 	 Course Title: Accounting Workshop (Refresher) 
Date : November 24-29, 1980 
Location : KLP "Sinar Rinjani" 

Aikmel, Lombok
 
Participants: Accounting personnel; 3 PDO,
 

2 Lampung, 2 Luwu and 3 Lombok. 
Total: 10. 
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34. Course Title: 
Date : 

Construction Cost Accounting 
May 19-23, 1981 

Location : Minna, Bone Bone, Luwu 
' Participants: Twelve (12) cooperative employees. 

Total: 12. 

35. Course Title% Operation and Maintenance; Safety-
Date : May 29-30, 1981 
Location : Metro, Lampung
 
Participants: Thirty (30 coopcrative employees;
 

twenty (20) from line department,
 
six (6)operators, 4 RMSS.
 
Total: 30.
 

36. Course Title: 	 Meter Reading, Billing & Collecting
 
Date : June 17, 1981
 
Location : Sinar Siwo Mego, Metro, Lampung
 
Participants: Eleven (11) cooperative employees


who will perform meter reading,
 
billing & collecting tasks.
 
(8 RMSS & 3 Accounting personnel)
 
Total: 11.
 

37. Course Title: Power Plant recording & reports workshop
 
Date : June 18, 1981
 
Location : Sinar Siwo Mego, Metro, Lampung
 
Participants: Six (6) operators. Total: 6.
 

38. 	Course Title: Accounting/Reporting, Operating Period
 
(Mini-workshop; operating period
 
accounts review)
 

Date : June 19, 1981
 
Location : Sinar Siwo Mego, Metro, Lampung
 
Participants: Eight (8) cooperative employees
 

(5 accounting & 3 Sekretariat).
 
Total: 8.
 

Summary:
 

38 total courses; 487 participants (215 individuals); 195 days
 
of formal training.
 



21.
 

APDSZI4ix A2 

-.COMPLETED TRAINING COURSES:,NRECA/PLN
 

A. 	I:ncountry Training
 

1. 	RE Systems Management
 
Date : July 3-12, 1979
 
Location: Semarang
 
Number of Participants: 25
 

2. 	English Language Training
 
Date Sept. 3 - Nov. 10, 1979
 
Location: Jakarta (LIA)
 
Number of Participants: 10
 

3. 	English Language Training
 
Date : Jan. 7 - March 29, 1980
 
Location: Jakarta (LIA)
 
Number of Participants: 11
 

4. 	English Language Training
 
Date : April 8 - April 25, 1980
 
Location: Jakarta (LIA)
 
Number of PartIcipants: 11
 

5. 	Intensive English Class
 
Date : July 28 - Oct. 24, 1980
 

(Sept. 15-26 break)
 
Location: Jakarta (PLN Pusat)
 
Number of Participants: 9
 

6. 	Intensive English Class
 
Date : July 28 - Oct. 24 1980
 

(Sept. 15-26 breafi)
 
Location: Jakarta (LIA)
 
Number of Participants: 2
 

7. 	Intensive English Class
 
Date : Sept. 29 - Dec. 20, 1980
 
Location: Jakarta (PLN Pusat)
 
Number of Participants: 11
 

8. 	Construction Supervision and Training Skills
 
Date : Nov. 3 - Nov. 13, 1980
 
Locat ion: Semarang
 
Number of Participants: 36
 

9. 	Construction Materials and Equipment Logistics
 
Date : Jan. 26-30, 1980
 
Location: Semarang
 
Number of Participants: 31
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RURAL ELECTRIFICATION - PES 
AID LOAN 497-T-052 
AID GRANT 497-0267 

13. SUMMARY NARRATIVE 

This Project Evaluation Summary (PES) represents the 
second annual USAID review of a multidonor - multi-GOI 
agency pilot effort to test a model for providing electricity 
to the rural areas of Indonesia. The model has four key 
components as follows: 

- Areawide Coverage of discrete service areas having 
30,000 to 50,000 households. The pilot areas in Indonesia 
each have between 20 and 110 villages covering approximately 
1/3 of a kabupaten. The target in Indonesia is to achieve 
50% coverage in the selected project areas within 5 years 
and 85% within 15 years. 

- Economic Viability through reduction ".n construction 
costs consistent with reliability and safety and through 
restructuring of tariffs. The initial costs as well as the 
minimum monthly bill to the average rural resident can be
 
within reasonably affordable limits. Original estimates
 
were that it would cost about $500 per household to bring
 
electric service to villagers in Indonesia. (See Sect. 23 
below). 

- Financial Soundness. The model, if implemented 
carefully and managed properly, should demonstrate that rural 
electrification is not merely a social program but can be 
instituted on a financially sound basis. In many electrified 
rural areas in other parts of the world, the financial returns
 
are improving markedly over time, though they begin from very
 
low initial levels. 

- Productive Uses. If rural electrification is to
 
contribute towards the economic development of an area, it
 
must be placed in a productive context. All projects should
 
include elements designed to stimulate community use and
 
productive use of electricity 24 hours/day.
 

A. Project Progress Status. 

USAID has been working with the Government of Indonesia 
since the fall of 1975 on the development of this pilot project
 
whic. will demonstrate the replicability and appropriateness 
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of the above model as a mechanism for electrifying the rural 
areas of Indonesia. 

Among other things, it was decided to test the above 
model in ten different areas of rural Indonesia which 
represent typical Javanese, outer island and transmigration
environments. It was further decided to implement the project 
through two different agencies of the GOI representing a 
public power company approach which involves extensions of an 
existing power grid and a private cooperative approach which 
involves institutional building, beneficiary involvement and 
the use of isolated diesel power supplies. 

The project is a multidonor effort with the Canadian 
Government (CIDA) financing the generation plants for the 
three outer island projects and the Royal Netherlands Govern­
ment (Dutch) financing part of the distribution wiring for 
the seven Central Java systems. The project financing is as 
follows: 

Country Amount Date Signed 

USAID Grant US$ 6 million March 30, 1978 

USAID Loan US$ 30 million May 6, 1978 

CIDA Grant US$ 1.8 million November 16, 1978 

CIDA Loan US$ 21 million October 13, 1978 

Dutch Loan US$ 5 million March 21, 1979 

GOI US$ 30 million * Same as above 

TOTAL: US$ 93.8 million 

The seven Central Java Systems are being constructed by
the State Power Company (PI N) which will also operate and 
maintain the completcd systems. The three outer island 
system3 are being administered by the Directorate General
 
of Cooperative (DGC). The DGC.will assist three private
cooperatives to design, construct, and operate their own
 
rural electric systems.
 

The first year of the project (dating from the signing of
 

• equivalent 
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the USAID Loan Agreement May 6, 1978) achieved considerable:
 
progress in laying the fo'udations whlich 'shduld result in
 
smooth implementation in future years, including:
 

- increased PLN & DGC staffs;
 

- orientation tours of the highly successful Philippine
 
R.E. Program;
 

- final selection and arrival of consultants (C.T. Main as
 
the consultant for design and construction supervision,

and the NRECA for organization, management, operation,

maintenance and training assistance);
 

- preparation,.of detailed prOject implementation plans coVering
organization, construction activities, training, and 
productive uses; 

- construction by PLN using its own "off the shelf" materials 
of a demonstration project in three villages in Klaten, 
Central Java; 

- the organization and granting of charters by DGC/PDO to..
 
its three outer island cooperatives; 

- -purchase of suitable land at each outer island site foz 
DGC headquarters complexes.
 

During the second year of the project considerable additional
 
progress has been made towards actual construction and
 
energization of the systems. Some of the significant events
 
since the June 1979 PES review include:
 

- finalization of PLN and Bank Indonesia Subloan Agreements 

- negotiation of three R.E. Coops construction loans with 
the BRI; 

- loan disbursement for training and vehicle procurement for 
PLN;
 

- evaluation of bids for the conductors;
 

- signing of contract between PLN and P.D. Perusda for 16,000
 
wood poles to the seven sites in Central Java at an average
 
price of Rp 53,000/pole ($84.80/pole);
 

- development of engineering and construction progress
schedules by C.T. Main for both PLN and DGC distribution 

http:preparation,.of


systems including the headquarters complexes; 

completion of preliminary field staking in all seven of 
the Central Java Project Service Areas; 

construction and energization of a PLN demonstration
 
project for three villages in Klaten, Central Java;
 

initiation of construction by the DGC/PDO/RE task force 
and the Lombok RE Cooperative of a demonstration project
for three villages in East Lonbok; 

some progress in preparations for HQ complexes in several
 
locations;
 

completion of several types of training courses and
 
orientation tours for project personnel4
 

B. Proj ect. Issues and Problems 

The Rural Electrification projec-t--despite the generally
significant progress reflected above in this summary statement 
and in subsequent sections in more detail, has encountered
 
some delay and now faces a complex set of increasingly serious 
issues, many of which have arisen due to external factors
 
beyond either the project's control or any reasonable
 
predictions. There are cost overrun problems and new data 
that raise affordability questions. There are communications 
problems and differences of perception between consultants 
and PLN/DGC officials. There are management and coordination 
problems, contracting and procurement problems and quality 
control issues. There are even some institutional conflicts 
between central government and local organizations. 

In Section 23 at the end of this PES we have attempted to
 
delineate the nature of these basic issues and describe what
 
efforts are underway or planned to deal with the problems.
 

14. EVALUATION METHODOLOGY 

This is the second evaluation of this project. It is
 
based upon recent field trips to the subprojects sites and
 
discussions with GOI counterparts in PLN, DGC/PDO, other GOI
 
national, provincial and local officials, expatriate consultants 
from NRECA and C.T. M1ain, other donor personnel and USAID staff. 
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AID/Wash. representatives participated in this exercise by

undertaking project site visits, assisting in improvements

in the PES preparation and attending the Mission evaluation
review meeting where their comments helped keep a focus on
 
project issues (discussed in Section 23 below).
 

15. EXTERNAL FACTORS
 

(a) On November 15, 1978, the GOI instituted a 50%
 
devaluazion of the rupiah against the dollar. This could
 
not have been foreseen in the feasibility studies.
 

(b) Over the past year, inflation in Indonesia has been
 
approximately 25% and in the U.S. over 12%. Both rates are
 
higher than projected in the feasibility studies..
 

(c) On May 1, 1980 the GOI raised the prices of kerosene
 
and fuel oil by 50%. At the same time PLN also raised its
 
electric rates by the same amount.
 

These external factors will no doubt have a negative

impact on the success of the project. Just how severe remains
 
a question. The devaluation and increased costs have
 
necessitated rate increases which will undoubtedly reduce
 
both the percentage of people who will connect up and the
 
consumption of those that do. USAID has retained the services
 
of an economist, Dr. Mark Gellerson, to investigate this
 
problem as a part of his economic analysis of the six NRECA/

PLN RE II feasibility studies. His report is expected in
 
about 90 days. An initial discussion of. the affordability
 
issue, nevertheless, is provided in Section 23 at the end
 
of this PES.
 

16. INPUTS
 

The inputs of the project consist of funding from the
 
GOI, AID, the Canadian and Dutch Governments, technical
 
assistaace, and training.
 

(a) Funding
 

As of April 30, 1980 $2,155,046.84 of the AID
 
Grant have already been disbursed for technical assistance
 
and training and $75,270.44 of the AID Loan have been disbursed.
 
The GOI has expended approximately Rp.l.06 billion (US$1.7

million) in support of the DGC/PDO and Rp.971 million (US$1.6

million) for PLN. Although the PLN budget for IFY 79/80 was
 

6%
 

http:75,270.44
http:2,155,046.84
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sufficient to keep the seven subprojects in Central Java
 
moving ahead approximately on schedule, USAID has recently
been advised that the PLN project budget for FY 80/81 has 
been cut so that there are not sufficient funds to procure 
additional poles or to start construction of the seven 
headquarter complexes. USAID has had a number of discussions 
on this with PLN and we understand that steps are being taken 
to restore these funds. 

The DGC budget for IFY 79/80 was released late as in past 
years. Progress was achieved in part due to loans made to the
 
PDO by C.T. Main which totalled nearly Rp 20 million and by the 
NRECA consultants who have made personal loans to the PDO 
totalling almost Rp 2 million. See issues Section 23. 

USAID and CIDA have also recently been informed by their 
consultants thatbecause of incorrect cost estimates and 
inflation, there is a long range funding problem associated with 
the local currency portions of the BRI loans made to the three 
outer island cooperatives. In other words, even though the 
local currency loans made by the GOI through the BRI to the 
three RE cooperatives are substantial in size, they are not
 
sufficient to cover the local costs of construction. During

the M1ission Review, Bank Indonesia and Ministry of Finance 
representatives indicated that these loans will be increased 
with no problem. 

For the Lampung distribution system there may also be a 
shortfall on the foreign exchange portion of the project
because the pre-design centerline staking shows almost twice
 
the number of kilometers as shown in the feasibility studies. 
This shortfall could be made up if the GOI will pick up the 
costs of constructing the headquarter complexes for all three 
outer island areas and allow the USAID Loan to be shifted as 
necessary to cover the increased foreign exchange costs of 
constructing the Lampung distribution system. This, of course,
would further increase the local currency shortfall"mentioned
 
above. C.T. Main is preparing a revised project cost estimate
 
which will describe this problem in detail. The matter will 
then be taken up with the appropriate officials in the GOI. 

(b) Technical Assistance 

(i) C.T. Ilain 

A three-year contract was signed on September 18,
1978 with Charles T. Main International (C.T. Main) to provide
467 person months of consulting services for the design and 



construction supervision of the distribution systems and head­
quarter complexes. C.T. Main personnel are stationed in Central 
Java and on the three outer islands and in Jakarta. As work 
progressed on the PLN portion of the project in Central Java, 
it soon became evident that an additional electrical engineer
for systems design was needed as well as a civil engineer to 
assist in the design and supervision of headquarter complexes. 

On the DGC portion of the project, C.T. Main has encountered 
considerable difficulty because of the lack of budgetary support
from DGC due in part to low original estimates that resulted 
in low budget provisions which, in turn, could not be corrected 
in mid year; because of the remoteness of the project areas; 
and because DGC was unable to provide the high quality and 
experienced local contractor for technical support originally 
expected by C.T. Main. (Note: DGC is of the opinion that the
 
project contracts are too loosely written in that they do not
 
provide specific details on the type of experience and training

required for C.T. Main and NRECA consultants and for DGC 
personnel). In February of 1979 it was agreed that the best 
solution to this problem would be to augment both PDO and C.T. 
Main staff in order to make up for the deficiency. The DGC 
agreed to increase PDO's staff by six electrical engineers and
 
four draftsmen. C.T. Main agreed to provide three electrical
 
engineer designers/trainers, a drafting supervisor, and a
 
civil engineer to -,oordinate the design and supervision of 
construction of the headquarter complexes.
 

After considerable delay a contract amendment was 
negotiated and signed on March 3, 1980. The amendment calls
 
for 221 additional person-months plus funding to allow C.T. Main
 
to subcontract for site surveys, soils investigations and design

of the headquarters complexes. Including the new positions, 
C.T. Main will have 18 long term personnel on board and should
 
have sufficient staff to carry out their contract. For
 
additional discussion see Section 23 on Issues below.
 

(ii) NRECA 

A three-year contract was signed on August 23,
1978 with the National Rural Electric Cooperative Association 
(NRECA) to provide 298 person-months of consultin serviceq
in organization, operation, maintenance and training. 

Although the team leader arrived in November 1978 the team 
was not completely assembled until March 1979. NRECA 
perronnel are stationed on the three outer islands, Jakarta, 
and Central Java. 
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The team has assisted both DGC and PLN in their preparation of 
implementation plans and in the establishment of demonstration 
projects in Central Java, Lombok and Lampung. Their main 
thrust has been to assist DGC/PDO with the development and 
organization of the three island cooperatives as well as provide 
management assistance and training to both PLN and the 
cooperatives.
 

On January 3, 1980 an amendment to NRECA's contract was signed 
to provide an additional 54 person-months of service. This 
extension provided for an additional 18 months of service for 
both the team leader and the training officer as well as 28 
person-months to assist PLN and DGC to conduct feasibility
studies for BE II. 

(iii) SANDWELL & COMPANY 

The CIDA grant provides for 325 person-months
of technical assistance for the design and construction of the 
electricity generation plants for the three outer islands as 
well as training in their operation and maintenance. A 
contract was signed on May 18, 1979, with the Canadian firm of 
Sandwell and Company for these services. 

Sandwell has made three visits to Indonesia since the signing
of the contract and now intends to provide a resident represen­
tative about mid-June. IFB's for generation equipment have 
been published and contracts should be signed by late summer. 

(c) Training
 

During the first year of the project, training plans 
were prepared by both PLN and the PDO with the assistance of
 
the NRECA Training Consultant as part of the overall implemen­
tation plan. Over the first four years, PLN plans to train 
758 people in 22 in-country training courses and 71 people in 
the U.S. and in the Philippines. Likewise, in the same time
 
period, the DGC/PDO plans to train 350 people through 30
 
in-country training courses and 32 people in the U.S. and in
 
the Philippines. Estimates are that this training program

will cost approximately $920 thousand instead of the $600
 
thousand provided for in the USAID Grant and Loan Agreement.

The reason for this increase is that both the nuwbers of 
people to be trained and the numbers of type of training 
courses have been significantly expanded over the estimate
 
made in the Project Paper. For example, the PP estimated that 
300 Coop and only 140 total PLN staff would receive training.

Both the GOI and USAID agree on the importance of this training 



to project success and funds are being sought by. both parties
to provide this training. 

To date PLN has trained 92 people in 2 in-country training

courses and 18 people in the U.S. and in the Philippines'.

During the first two years DGC/PDO has trained 168 people in
8 in-country training courses and 1 person in the U.S. and 
Philippines.
 

Under separate contracts, AID has also provided 4 months of

conjulting services of a Productive Uses Planner and 4 months
of an expert to conduct an Environmental Assessment (EA).

Many of the ideas taken from the report of the Froductive

Uses Planner were incorporated into the implementation plans

of both PLN and the DGC. The EA is still underway.
 

17. OUTPUTS 

(a) Plans, Specifications and Procurement Doctuentation 
.(,F s) 

The implementation plans prepared by PLN and DGC/
PDO are very comprehensive plans and among the best USAID/I
has ever received on any project. While flexible, they
described in considerable detail hua the subprojects will be
organized and constructed as well as 
the training activities

and the program for stimulating productive uses of electricity.

Both agencies are to be commended for the high quality of
 
these plans. Over the past years, these plans have been used

repeatedly as reference guidelines both as 
background material

for new people coming into the project and as reminders of 
past agreements.
 

Mapping and preliminary staking of all seven Central
Java sites has been completed. A total of 3,017 kilometers

of three phase primary feeders and associated single phase
and primary taps have been staked. 

Likewise 1,705 kilometers of lines have been staked and 
624 field staking sheets have been prepared for the outer
island subprojects. This represents 85% of the estimated 
total for Lampung, 80% for Luwu and 40% for Lombok. The lower
figure for Lombok is a result of original miscalculations in

staking by the consultant. 

PLN, with C.T. Main assistance, has issued IFBs for tools

and construction equipment, conductor, and distribution
 



material. PLN's housewiring IFB is in final stages of 
completion. The bids for the. tools and construction equip­
ment were opened February 7, 1980. They have been evaluated 
and letters of intent have been sent to the eleven selected
 
suppliers. PLN has already signed a contract with a local 
supplier to deliver 16,000 wood poles to the seven Central
 
Java sites. Additional discussion is provided in the issues 
section under item #23 at the end of this report.
 

The DGC/PDO/RE with C.T. Main's assistence is in the
 
process of issuing IFBs for wood poles, distribution
material, conductor and generation facilities for all three
 
RE coops. The housewiring material IFBs are also in final 
stages of completion. The GDC/PDO/RE has issued IFBs, held
 
bid openings, evaluated bids and signed prorcurement contract
 
for the distribution material, poles, conductor and house­
wiring material for the Lombok Demonstration Project. There 
have still been no signed procurement contracts for the 
Lampung Demonstration Project. 

(b) Hcadquarters Complexes 

Both the DGC and PLN have bought the necessary land 
for all ten headquarters complexes. PLN has entered into a 
contract with Gajah Mada University for site surveys and 
soils investigations of the seven Central Java sites. This
 
work is now underway and is scheduled to be completed in 
August 1980. The designs and construction drawings for the
 
PLN sites are in preliminary stages of preparation. The
 
C.T. Main civil engineer responsible for the design and 
supervision of construction of the DGC headquarters complexes 
has just arrived in Indonesia. The design and construction 
of the outer island headquarters complexes have been delayed 
pending his arrival. However, it is expected that, together 
with the PDO engineers and the Coops staff, C.T. Main will 
now be able to move ahead expeditiously to design and 
supervise construction of the three outer island headquarters 
sites within the. next two years. Special effort will be 
required to get the warehouses completed before the project 
construction materials arrive. 

Currently there are two project issues with respect 
to the headquarters sites. On the outer island sites, the 
DGC/PDO purchased the land before the coops were legally 
formed and before the construction loans were negotiated and 
signed between the three RE Coops and the BRI. Now that the
 
RE Coops have been formed, with elected Boards of Direct.ors,
 
and they have construction capital, it is recommended by the
 



NRECA that the DGC/PDO sell or grant the land (possibly on a 
99 year lease) for the headquarters to the cooperatives.
 
The DGC/PDO agrees that the RE Coops should own their own
 
land but the method of ownership transfer is still undecided. 

On the PLN side, it may be that some of the.administrative 
functions, i.e. billing and collections, will be done out of 
more central locations. If this were to happen, the size of 
some of the administrative offices could be reduced. The 
NRECA has made some recommendations on this issue. They need 
to be reviewed and a policy decision made by PLN. 

(c) Operating Electric Distribution Systems 

During the first year of project implementation, PLN, 
using its own materials, constructed and placed in operation 
a demonstration RD Project covering the first three villages 
leading out from the Klaten substation in Central Java. This 
involved construction of 13 km of three phase and single phase 
lines, 26 km of secondary underbuild, the setting of 483 poles, 
installing 32 transformers and the wiring by June 1, 1979 of 
over 610 houses. Since then a total of 1868 houses represen­
ting 93.4. of the total houses in these three villages have 
been connected up. The average KWH of use/customer of about 
30 KWH/month has exceeded the estimate of 22 KWH/month
 
contained in the feasibility studies. Also the average bill
 
of approximately Rp 2,000 has exceeded previous estimates of
 
peoples' ability to pay for electricity in these areas. As of
 
May 15, 1980 only 44 customers have been disconnected due to
 
failure to pay their electric bill and of these 36 have been
 

areconnected after full payment of past bills including 
Rp 200 late charge and a reconnection charge of Rp 300.
 

The DGC is now constructing a similar demonstration 
project covering three villages in East Lombok. By August 
1980 it is expected that nearly 2,000 homes in these three
 
villages will be enjoying the benefits of electricity.
 

(d) Internal Housewiring
 

Both PLN and DGC have developed basic designs and 
material specifications for housewiring as well as guidelines 
for iiplementing the housewiring program. These guidelines 
include procurement, material handling and storage and the 
details of a loan program which would create a revolving 
fund to be used for replenishing supplies of housewiring 
materials. Eventually this revolving fund will be used to 
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support the productive uses program.
 

As mentioned above some :.868 houses have already been 
wired in the Klaten Demonstration Project Area. The East 
Lombok RE Coops have likewise wired 1300 houses.. 

(e) Training Courses Completed and Trained Personnel 

In-country training courses have been held for PDO 
staff, the Coops Boards of Directors, the Auditing Committees, 
temporary managers, bookkeepers, financial managers, linemen 
and electricians as well as other local government officials 
associated with the outer island projects. A total of 260 
Indonesians have now received in-country orientation training 
in support of the outer island subprojects. PLN has also 
held a two week "General Orientation to RE" training course 
in Semarang. This course was attended by 25 prospective 
managers and division chiefs of the seven Central Java RD 
systems. PLN sent two groups totalling 19 prospective 
managers and division chiefs to the United States and the 
Philippines for 3 months of on-the-job training. 

In addition, 87 Indonesians have been sent for orienta­
tion tours of the highly successful Philippine Program. This 
includes 45 PLN officials and 42 DGC/PDO staff and local 
government officials. 

(f) Billing and Collection System 

A short-term consultant from NRECA worked with PLN 
and the DGC for about six weeks in the design of an accounting 
system for the project. The NRECA has also made recommen­
dations for billing and collecting, but implementation will 
have to await energization of the systems. The billing and 
collection systems in the demonstration project is the same as 
PLN's present system for urban customers in Central Java and
 
is being handled by personnel from the Klaten PLN sub-branch 
office 

18. PURPOSE 

The purpose of this project is to demonstrate that 
electricity can be provided to the rural areas of Indonesia 
at a price which the majority of the people can afford through 
systems which are technically sound and financially viable 
and that the introduction of electricity to the selected areas 



-13­

will bring about a significant increase in production and 
employment opportunities and improve the quality of life of 
the rural poor. Another purpose is to train a sufficient 
cadre of Indonesian experts in all phases of rural electri­
fication so as to manage and expand the program. 

While it is too early to evaluate the project purpose, 
USAID remains optimistic that by 1983 the End of Project 
Status as described below will be achieved. 

(1) Seven rural areas in Central Java including over 
400 villages will be provided with reasonably priced, 
reliable electric power 24 hours a day from the PLN grid. 
These areas have a combined population of over 1.3 million 
people including approximately 260,000 families. It is
 
expected that at least 50% of these people will enjoy the
 
benefits of electricity in their homes and nearly all the
 
people living in these areas will benefit through street 
lighting, the lighting of schools and other public buildings, 
the increased use of refrigeration and ice in markets and 
restaurants, the use of irrigation pumps, potable water pumps
 
and other productive usages.
 

(2) Three rural areas in the outer island districts of 
Central Lampung, East Lombok and Luwu including almost 200 
villages will be provided with reasonably priced, reliable
 
electric power 24 hours a day by member-owned and managed 
electric cooperatives. Likewise the combined population of 
these areas is over 650,000 including approximately 130,000
 
families and it is expected that at least 50% of them will
 
be connected to the system. All the other people in the
 
area will benefit in much the same manner as described above 
for the Central Java systems. 

(3) A three-phase backbone system expandable to serve 
additional residents in all these areas. 

(4) An active power usage program at each of the ten 
areas which is working with local leaders and private 
individuals to promote a whole host of productive power use 
projects and enterprises. 

(5) The existence at each site of a three to four 
hectare headquarters site (six or ten Ha. in the outer islands) 
complete with office space, warehouse, storage yard, 
maintenance facilities and, as necessary, staff housing. 

(6) Each system will have a fully trained and 
functioning management and operating staff to operate, maintain 



and expand their services. 

(7) Both PLN and the DGC will be fully capable of 
organizing, financing, designing, procuring materials for, 
supervising construction and initial operation of rural 
electric systenq. 

(8) The project will have been continually evaluated 
during implementation and the first three years of operation.
 

This evaluation will provide a continuous flow of feed­
back information to the GOI and USAID project managers and 
will indicate the linkages between project purpose and the 
sector goal. 

19. PROGRAM OR SECTOR GOAL 

The goal of this project is to improve the standard of 
living and increase employment and productivity of the rural 
population in ten selected areas of Indonesia. 

Again, while it is too early to evaluate this goal, 
USAID is optimistic that the provision of electric power to 
these areas should bring a new dimension to the package of 
existing rural development programs that together will 
improve productivity and employment opportunities as well as 
raise the quality of life for the people who live in the 
target areas. 

There are a very large nunber and variety of potential 
productive uses of electricity in these ten rural areas, most 
of which could benefit the poor and the very poor. A partial 
lILst. would include rice and other grain mills, irrigation, 
poultry farms, sugar processing, copra, tobacco and other 
food processing, refrigeration in shops and restaurants, 
sawmills and box factories, rattan furniture and other wood­
working shops, hollow blocks, floor and roof tiles and 
pottery factories, blacksmith, machinery and repair shops, 
food, pharmacy and general merchandise stores. Many of these 
activities already exist in the target areas using subtitute 
forms of power. However, in other countries, the extension
 
of electricity to the rural areas caused significant increases
 
In the number of new activities as well as increased output 
from existing farm, commercial and agro-industrial enterprises. 
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There is strong reason to believe that this will also occur
 
in Indonesia.
 

In addition to stimulating production in the selected
 
areas, the introduction of electric power into these rural
 
areas should generate considerable employment thus making a 
contribution to one of Indonesia's more intractable problems.
For example, one Co-op in the Philippines reports that in the
 
four years since energization, twenty-five new business
 
enterprises have been established creating a total of 430 
new jobs. This does not count additional employment generated 
at the existing firms or home industry, e.g., handicrafts. 
Also each system will employ over 100 people in mmnagement,
operation and maintenance. Extrapolating from this example 
we estimate that the ten utilities planned to be established 
in this proposed project should create at least 5,000 new 
jobs in small to edium scale industry plus untold thousands 
of new employment opportunities for home and handicraft 
industries. The project may also demonstrate that further 
indirect benefits to rural residents will occur through the 
impact of electricity on such things as potable water supply,

quality of health services, availabil.ty of education and 
training, and the nature and quality of government services. 

20. BENEFICIARIES 

The numbers of target villages and households at the 
proposed project sites are given below: 

http:availabil.ty
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No, of Pop. of No. of Est. Village

Target Target Target Target Pop. 

~td Villages Villages House- Pop. Density 
holds Pe 

A. Central Java 

Pek-Pem. 102 242,120 20,000 102t000 1141
 
Klaten 98 245105 25,000 120,000 2003 
Bant.-Sleman 21 169,964 20,000 84,000 1403 
Sragen 47 139,278 15,000 70,000 1132 
Magelang 83 175,630 20,000 100,000 1002 
Wonogiri 54 167,081 15,000 81,000 872 
Banyumas 35 145t301 15,000 75,000 791 

B. Outer Islands
 

Luwu 65 132,263 15,000 85,000 34 
Lampung 108 272,505 25,000 150,000 590 
Loubiok 34 262,312 25,000 115,000 828 

TOTALS: 647 1,952,559 195,000 983,000 ­

* Based upon assumption that 50% of households would connect to the 
system, an assumption which was made for planning purposes and 
which has since been confirmed to be within reason by various 
social/economic surveys. (Also see attachment). 

** Based on average household size at each site. 

* No. of persons per sq. km of village land. 

Thus, a total of 195,000 households (composed of, as shown 
above, an estimated 983,000 people) in 647 initial target
villages will immediately and directly benefit from the project
spread effects (through street lighting, the lighting of 
educational and public buildings, potable water pumps, increased 
jobs and productivity resulting from more activity in the formal 
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and informal economic sectors, etc.) The project will almost
 
immediately benefit the remaining 1,000,000 people of the
 
target villages even if their households are not electrified.
 
The cost of the project ($93.8 million) should be less than
 
$100 per primary beneficiary and less than $50 per secondary
 
beneficiary. 

Tabulations of the data gathered by the 1977 survey of
 
these areas show the following classification of the proposed
 
beneficiaries by primary occupation of the heads of household
 

Primary occupation
 
of household head No. of household head
 

Farmer 44,743 60.0
 

Wage laborer 18,200 24,4
 

Salaried 6,454 .8, 6
 

Tradesman 4,078 
Cash crop farmer 1,122 1,5
 

TOTALS 74,597 100.0
 

From the above table it can be seen that the proposed
 

direct beneficiaries will be the rural poor; the small farmer,
 

the daily wage laborer and the small entrepreneur. Together,
 

they total some 907. of the 74,597 sample households.
 

From further analysis of the survey data it -an be stated
 
that:
 

(a) The vast majority of the farmers in these areas
 
(37,045 or 82.37 of farmers) cultivate less than one hectare
 
of land; this is at or below the national average holding of
 
0.98 ha. In general, especially in Java, the land holdings 
of the cash crop farmers conform to this pattern. Because of 
this, they are forced into secondary, tertiary and even 
quat.ernary occupations to sustain a livelihood so that the line 
between small farmers and daily wage laborers is hard to 
delineate. Wage laborers rarely earn over Rp 500 ($.80) a day; 



more usual is half that sum. 

(b) Tradesmen are also generally engaged in small-scale
 
enterprises. Of 4,078 tradesmen, 3,499 (86.07. of tradesmen)
have a maximum of two employees. 

(c) Salaried and professional people, including civil
 
servants, amount to 8.6% of the total sample households and
 
usually constitute the village elite.
 

(d) Transmigrants (i.e., settlers in newly-opened lands 
in islands outside of Java) are the predominant potential
direct beneficiaries in Lampung and, to a lesser extent, in 
Luwu. In the latter site, however, many of the possible
beneficiaries have never had the opportunity for participation
in the national life of the country. The provision of elec­
tricity will aid considerably their efforts in this direction. 

21. EFFECT TO DATE 

The project har already caused a great deal of discussion 
and debate among policy makers within the G01. They well 
understand the linkage between RE and Rural Development and 
have attached priority to the project. These discussions 
have resulted ir the lowering of the burden to consumers, by 
extending credit for connection and construction costs, the 
trial use of kilowatt hour meters for small constuners, and 
the acceptance of rural electric coops, at least on a trial 
basis, as a complementary institutional vehicle for rural 
electrification. It is expected that the project will 
eventually convince the GlI leadership that the model being
demonstrated is replicabl.-, appropriate and can be used to 
electrify the entire country in a financially sound manner. 

22. LESSONS LEARNED 

1. USAID is learning that consultants can be mobilized 
more rapidly and work more effectively when the GOI is relieved 
of the burden of logistical support requirements. USAID took 
a significant step in this regard by providing housing for 
the Jakarta, Lampung and Lombok based consultants and some 
of their vehicles. 

2. In planning future projects, more precise attention 
should be given to defining the duties and responsibilities
of the consultants as well as their working relationships with 



their counterparts.
 

3. More lead time should be allowed for mobilization of

the consulting teams and for the provision of local support.

A possible solution for alleviating some of the start-up

difficulties in the future loans would be to provide for a
 
small draw-down on project loan funds for this purpose prior

to satisfaction of all conditions precedent to disbursement
 
for major procurement.
 

4. Every attempt should be made to keep to a minimum
 
number of conditions attached to the loan agreement.
 

5. USAID should ensure that it has adequate personnel to,.
support a project of this magnitude. 

23. ADDITIONAL REAId4KS: ISSUES 

As in most rural development projects there is no short­
age of issues or problems. We have decided to present these

issues together in this section of the PES rather than
 
scatter them throughout different sections where their true
 
significance might be either misunderstood or overlooked. 

A. Affordability/Economic Viability 

The issue in RE for both the PLN and DGC is the 
question of affordability and economic viability of the project.
Part and parcel of this problem is that of cost overruns. 
Both of these issues were presenated to GO officials at the
 
Mistoion Review in the format be-low:
 

1. Financial soundness versus people's ability to pay
 

One of the key components of the USAID r-idel for Rural
 
Electrification which this project is tryjing to demonstrate
 
is financial soundness. USAID has never suggested that PLN
 
undertake electrification of the rural areas of Indonesia
primarily as a social program. We are optimistic that, with
 
properly designed rates and assuming that the project will
 
be i- plemented in an economical manner and managed properly,
it can be instituted on a financially sound basis given the 
concessional financing built into the original project design.
 



In this regard, the results of the Klaten demonstration
 
project have been quite encouraging. We have seen at Klaten
 
that (1) a higher percentage of the people in the three.
 
villages have connected up than expected. (That is 93.47.
 
in the first year, versus our target figure of 507. in three
 
years).
 

(2) people have been willing and able to pay more for 
electricity than was assumed in the feasibility studies (an
 
average bill of Rp 2,000 vs Rp 1,500).
 

(3) the monthly consumption of electricity per customer
 
of 30 kwh exceeds the estimate of 22 kwh in the feasibility
 
studies.
 

It is recognized that the three demonstration villages 
are more affluent than the average villages to be served by
the project. Moreover, the recent increases in PLN's rates 
and the design of the tariff structure have serious impli­
cations for both the rural people's ability to pay for
 
electricity and the financial soundness of the project.
According to information received from PLN's Subdirectorate 
for Rural Electrification, residential consumers in the 
project sites will now have to pay a monthly bill of 
approximately Rp 3,000 for 22 kwh consumption during the 
first four years. This is accounted for as follows: 

First four years (22 kwh) 

Connection charge installment Rp 625 
Demand charge (450 VA) Rpl,260 
Kwh charge (22 x Rp 23) Rp 506 
Fuel surcharge (22 x Rp 6) Rp 132 

Housewiring installment Ep 410 
Monthly bill Rp2,933 

According to the present tariff structure, .. s bill will 
be reduced after four years due to the final payment of the 
connection charge and housewiring installments. Thereafter,
the low voltage RE customer will have to pay approximately
Rp 1.898 per month for 22 kwh consumption. 



We have three questions regarding these new rates.
 

(1) What is the effect of the new rates on the ability
 
of the rural people to pay? This question relates to the
 
percentage of customers who will connect up and their monthly
 
consumption of electricity. Obviously, if the rates are too
 
high the project will not benefit large numbers of people in
 
the lower income groups, i.e., PLN will not achieve area wide
 
coverage and there will also be a loss of revenue due to
 
restrictions in consumption by those who do connect up.
 

Recent surveys by the rural sociologist who has prepared
 
a report on the social soundness for the feasibility studies
 
for the six new PLN R.E. systems show that only 127. of the
 
people in these areas could afford to pay Rp 3,000 or more
 
for electricity, 21% could afford Rp 2,500 or more, and 40%
 
could afford to pay Rp 2,000 or more. If this is true, then
 
it would seem that the new rates are too high for the average
 
rural household and that PLN should consider ways to reduce
 
the minimum monthly bill to under Rp 2,000. 

Additional information on ability and willingness of 
villagers to pay the higher charges is needed. This information 
will be needed prior to authorization of RE II. The findings
 
of the rural sociologist can be tested over the next 6 to 8
 
months in the Klaten pilot area as well as in test villages,

i.e., Lombok and Lampung 

(2) What is the effect of the higher costs of project 
construction and the higher costs of operation and maintenance
 
on the financial viability of the system? 

While our economist has barely started working on this 
problem, we understand from PLN sources that the long range
marginal costs of delivering electricity to low voltage rural 
customers in Central Java is around Rp 110/Kwh. And we 
understand from F"'N's Subdirectorate of Rural Electrification 
which has done some computer runs of the financial forecast 
of the six new PLN RE systems that the minimum bill for 22 Kwh 
needs to be around Rp 3,000 as shown above to achieve a 
positive cash flow within five to seven years. However, our 
economist has estimated that, over the fiteen year project
life time and assuming connection rates and usage do not 
change, the same revenues would be generated by imposing a 
straight per Kwh charge of Rp 81 for residential consumers and 
removing all other charges. However, these revenues would be 
generated later in the life of the project so the present
value of the cash flow would be reduced. Under this straight 
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per Kwh charge, the average monthly bill for low voltage rural
 
households could be reduced to about Ep 1,782 (assuming

22 Kwhs consumption). Therefore, it seems likely that the
 
number of connections might increase, which would actually

lead to an increase in revenues. Moreover, such a straight
 
per Kwh charge would provide a steadier source of revenues
 
and more closely reflect the long run marginal ccsts of
 
supplying electricity in the PLN system. The possibility of
 
this approach to rates will be explored. Second, if the per

Kwh charge for commercial consumers was increased by, say

Rp 3.9, this might allow the per Kwh charge for residential
 
consumers to be lowered to about Rp 77 while still generating

the same total revenue. Of course, such an increase in the
 
per Kwh charge to commercial consumers might reduce the
 
number of commercial connections; but, any reduction might

be small if electricity costs are small relative to other
 
production costs (and if they remain below the costs of
 
alternative forms of energy). In addition, residential
 
consumption would likely increase since the typical monthly

bill would be reduced to about Ro 1,694. Also it does not
 
appear that the higher rates would have much of an effect on
 
the ability of commercial consumers to pay. This possibility

will likewise be explored as a way of dealing with the
 
problems of heavy costs to small consumers.
 

(3) If the people can afford to pay more than we expect

for electricity, why would PLN opt for a tariff design which
 
results in a significai.t reduction in the average monthly bill
 
after four years of operation as shown above, especially

since this reduction would result in revenue below the long
 
run marginal cost of supplying electricity? It would seem to
 
us that PLN might instead charge less for electricity in the
 
initial stages of the project with the understanding that
 
there will be increases in the future, not planned decreases.
 

Contrary to popular belief we feel that the rural poor

of Indonesia can afford to pav for electricity at PLN's
 
long range marginal cost of delivery. For example, a poor
 
person who only uses 15 Kwh/month (say 3 low voltage light

bulbs used six hours per night and a convenience outlet used
 
for a radio one hour per day) would only have to pay Rp 1,650
 
per month if he was charged Rp 110 per Kwh. This would seem
 
to indicate that the poor rural people are actually

subsidizing the larger consumers under the present PLN rate
 
structure I
 

In summary, we feel that if the G01 and PLN are serious
 
about electrifying the rural areas of Indonesia then an
 
appropriate tariff structure should be designed that will
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both allow large numbers of people to enjoy electricity,' and, 
will also improve PLN's financial position.
 

2. Economic Viability and Cost Overruns 

This topic is directly related to the above issue because, 
if costs of procurement, construction, operation and 
maintenance can be reduced, these savings can result in more 
customers being connected and ultimately a lower monthly
 
electric bill. 

The project was originally designed to serve approximately
 
130,000 customers by the third year of operations. Project
 
financing included US$ 20 million from the USAID and
 
US$ 12 million equivalent in Rupiah from the GOI. This $32 
million package would have resulted, therefore, in an average
 
cost per customer of US$ 246. After the USAID Loan Agreement
 
was signed, the Royal Netherlands Government (RNG) decided to 
contribute an additional US$ 5 million equivalent in Guilders 
to further expand the system. At $246/customer this should 
result in at least 20,000 additional customers. In fact, 
because the USAID assistance also included infrastructure 
development like headquarters complexes, the additional Dutch 
contribution should have resulted in perhaps 30,000 new 
customers. However, recent cost analysis based on current
 
cost data indicates that the project faces substantial cost 
increases. USAID has identified potential cost savings which 
would not compromise the construction and performance of the 
system: 

(a) Reduction of requirements for tools and
 
construction equipment; 

(b) Installation of a fully adequate but smaller size 
internal housewiring than currently used by PLN; 

(c) Re-opening the tender for conductur 
international suppliers; and 

to include 

(d) Elimination of tranformer taps. 

PLN representatives were not prepared to discuss these 
issues during the Mission Review me.eting. They asked for more 
time to review the issues paper we had Prepared. Since the 
review, however, PLN and USAID have commenced a series of 
small meetings to resolve each s&.'-issue; agreement has been 



reached on reduced quantities of tools and equipment, and 
alternate bids will be requested for housewiring and 
transformer. PLN is concluding the 	negotiations with the 
local bidders for conductor and has 	 agreed to re-open the 
tender to international suppliers if negotiations prove
unsatisfactory. 

In summary, total project costs now exceed US$ 40 million 
.compared with US$ 37 million as originally budgeted as shown 
below: (All figures US$ 000) 

Original Budget 	 Current Estimate
 
-ull Alter- Savings

AID NG GOI Bid nate 

Tools & Equip. included 3,272* 2,638 634
 
Grounding in #2 & 6
 

Distribution 14,538 	 9,600 9,600
 
Hardware
 

Distribution 7,164 3,799 3,365
 
Line Conductor
 

Housewiring, 2,500 5#968 5,708 259
 
Materials and
 
Meters
 

Wooden Poles 	 included 4,250 4,250 
in # 7 

Headquarters 2,462 	 1,050 3,512 3,512
 
Complexes
 

Distribution 	 7,382 1,900 1,900,
 
System
 
Construction
 

Headquarters 	 indlded 1,232 1,232 
Complexes 	 i # 
Construction 

Miscellaneous 500 3,568 4,068 4,068
 
Start-up
 

TOTAL 20,000 5,000 12,000 40,9-4 36,707 4,257 
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Since both the AID and the RNG contributions are fixed,
 
PLN has to decide whether to make up for the short fall
 
or 	adopt the proposed alternative. 

* 	 This figure is based upon the procurement of 142,000 
groundrods and other changes in the grounding materials. 

B. GOI Support and Management for the Project 

The problem of adequate GOI support relates mostly to the 
DGC portion of the project. PLN's performance to date has 
been most satisfactory in respect to housing, offices, office 
supplies, engineering backup services and other local support. 
PLN officials sent abroad for training or orientation have been 
well qualified. Most impressively, PLN, using over Rp 600
 
million of its own materials and internal funds, has constructed 
a demonstration rural electrification system in three villages
 
near Klaten, Central Java which is already serving over 90% of
 
the 2000 households in these villages. This pilot project was
 
planned, staked and, co'mpletely built in 4 months by force 
account with assistance from the consultants. 

The DGC's lack of support has been very much a function of 

poor organization and its inadequate Rupiah budget. 

- Organization 

The DGC has formed a new Project Development Organization 
(PDO) but the PDO has not yet proven sufficiently effective 
in implementing the project. Part of the problem may be the 
PDO is still part of DGC rather than functioning as a separate 
entity. In any events, there have been serious st,[fing and 
budgeting problems. The lack of a formal organizat).on, the 
periodic reassignment of personnel, the absence of firm
 
direction and follow-up, and the lack of coordination among
 
the staff make it difficult for the consultants to work
 
effectively with the PDO. 

There is now a new organizational chart for PDO, and there 
have been several improvements in administration. Further 
improvement is anticipated following the recent appointment 
(April 1, 1980) of a very competent individual from the 
Ministry of Trade and Cooperatives as Project Officer for R.E., 
directly accountable to the Mlinister. 

Budget and Finances 

During the first year of the project, an inadequate budget 

http:organizat).on
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resulted partly from a mistake in estimate of costs. Last year 
USAID was promised there would be a Rp 1.4 billion budget for 
IFY 79/80 which would have been adequate. This budget should 
have been approved by BAPPENAS in June and released by August 
1979.
 

Subsequent]7, USAID was disappointed to Learn that the DGC 
did not even submit their budget to BAPPENA.S mitil August and 
the request was for only Rp 760 million. While this inadequate 
budget has been released since October, we have little knowledge 
of how these funds have been expended to date. Only recently 
did the PDO repay Rp 20 million loaned to the PDO by C.T. Main. 
This loan re;resented expenditures over the past year by C.T. 
Main on behaif of the PDO. The loans made to the PDO by NRECA 
personnel have yet to be repaid. 

- Luwu Housing 

Under the Grant Agreement Implementation Letter No. G-2,
 
USAID agreed to rent housing for the consultants working in 
Jakarta, Lampung and Lombok; PLN agreed to furnish housing
 
for the consultants working in Semarang; and DGC agreed to 
build five three.-bedroom houses in Luwu. It has been almost 
two years since this Impleuentation Letter was signed. While 
PLN provided hou3ing as required, the DGC housing on Luwu is 
still under construction. In the interim, the consultant 
staff working in Luwu hats rented and rebuilt a house at a cost 
to the project of over Rp 9 million. DGC states that the 
houses will be completed in July 1980. 

In suwmary, therefore, as of the Mission Review, USAID was 
still waiting for the following actions from DGC/PDO: 

(1) Evidence that the PDO has adequate financial 
resources to function effective].y; 

(2) Repayment of ionies owed to NRECA; 

(3) Asrignment of the full complement of coumterpart 
engineers to C.T. Main; 

(4) Provision of additional floor space, estimated at 
approximately 300 sq. meters, to effectively accommodate the
 
PDO and consultant staffs; 

(5) Completion of the hotuqes in Luwu, couqlete with
 
water, electricity and furniture with the space requirements
 
agreed to by the DGC in Implementation Letter No. 1 to the 
Grant Agreement;
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(6) Vehicles assigned to the consultants in accordance with 
the above mentioned Implementation Letter No. 1. 

During the Mission Review, all of these general support
related issues were discussed and some further assurances 
or actions were offered, to wit: 

- adequate budget was now available for the project; 
- the housing problems would all be resolved by July 1980; 
- vehicles would be assigned within the next few weeks 

if not immediately; and, 
- the remaining 3 issues would need to be further discussed 

but DGC is willing and eager to do so with the objective of 
resolving them in the immediate future. 

C. Cunsultants' and USAID's Performance 

The support issues outlined above, however, are only part
 
of the problem. The DGC believed that there are also short­
comings on the part of the American consultants. These include 
misassignment and improper tasking of personnel; inadquc.te 
time on the job; slow performance in completing cost estirates, 
feasibility reports, and IFBs; and poor reporting on project 
progress as against planned progress. There are also 
communication problems between consultants and GOI officials 
and between the two consultant organizations(C.T. Main and NRECA). 

During the review, both consultants agreed that they have 
had their shortcomings. They are of the opinion now, however, 
that these are pretty well under control, and one NRECA member 
even suggested that perhaps the air is now cleared: "We have 
all been too fractious in the past. If now we can all be more 
cooperaLive, this project can move ahead quickly".
 

Regarding USAID support for the project, the DGC Project
 
Manager was of the opinion that it has been generally "beyond 
what would be normally expected". He did note, however, that 
there have been communication problems between GOI officials 
from both DGC and the PLN and the USAID project staff. Such 
problems in communication often result from the changes in 
attitudes, standards and practices necessitated by the novel 
approach to electrification presented by this project and from 
the tensions inherent in expediting such a large-scale develop­
mant effort. TNhatever their cause, these difficulties in 
communication for both the consultants and USAID with the GOI
 
and even between the consultants and the USAID project staff 
will need to be overcori., if effective consultation and working 
relationships are to be developed.
 

http:inadquc.te
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D. Cooperatives' Participation
 

The credibility c ' the cooperative concept for rural 
electrification is also an issue. During C ir field trip to 
Lampung, in particular, the AID/W team found some dissa­
tisfaction among Cooperative Board members because they did 
not feel they were really participating in decisions. DGC 
or its representatives seemed to make all decisions and the 
Coop merely rubber stamped. 

The DGC recognizes this diss:tisfaction and agrees that 
the Coop roles have to be improved and broadened, but points 
out the need for stewardship before much real authority can 
be turned over to the Coops themselves. This is a point
well taken and emphasizes the need for continued upgrading of 
Coop institutional capability in order to transfer full 
authority to the Coops. at an early date. 
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MEMORANDUM 

TO:- PPC/E, 'Mr. Robert J. Berg 

FROM:- AA/ASIA, John H. Sullivan 

SUBJECT: Indonesia Rural Electrification I Project 

I have reviewed the subject PES and your memorandum of Novcmber 19. 
The PES accurately reflects to-limited progress achieed at this 
early stage in the project's implementation. Its tone is definitely 
upbeat, but I do not agre.with you that this'PES attempts to sell 
R.E. 1;, which is not mentloiled. 

You suggest that the PES should 	be bounced because of what it does 
not say about the problems being encountered in the project. I dis­
agree. The Bureav is aware of the many problems which have been 
encountered in RJ. I through routine cable traffic, TDYs, the 
Mission's weekly reports and contractors' monthly reports. 

We have put the Mission on notice that AID/W will want to see signs 
of progress under R.E. I which Indicate the program is heading in 
the right direction--in terms of who benefits and how, productive 
and co,,munal uses versus consumption uses, institutional capacit, • 
and socto-economic viability-before R.E. II is approved. A copy of 
the most recent cable we sent on this subject, which was peparaed 
with the assistance of PPC/E. is attach*d for yvur information. 

Attachment.: a/s
 

cc: 	USAID/I:DDevln. Clearances:
 
ASIA/PD:MMPehl (draft)
 
ASIA/PD/ENGR:WHodg draft)

ASIA/DP:RHalligan,
 
ASIA/ISPA:RDakan (draft)­
DAA/ASIA:FWSchieck
 

ASIA/PD1FAsRoAsselin:1 r/fcd: 12/7/79: Ext 235-8582 
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UNITED STATES GOVERNME"T C .* AS/A /SPA 0 .2t­

s/A /O -Memorandum A 

TO : AA/ASIA, Mr, John H. SulliVan ... DJ.. o r"I, 1979 

pROM : AAA/PPC/E, Robert J, Ber 

sUmjpCi*: Indonesia Rural Electrification I Evaluation, dated June 15, 1979
 

Subsequent to my reporting to you on my summer trip, AID/W has formally
 

received the attached evaluation, As you will recall, this is the
 

evaluation about which I had reason to believe there are serious 
problems.
 

We hope to take a number of steps to assure 
that the evaluation work done
 

A In the attached case,
by the Agency is of a reasonable and high quality. 


there is firm reason to believe that this is not an evaluation but, rather,
 

is an attempt to sell Phase II of the project, The Indonesia Mission is
 

capable of far better work,
 

Has the Asia Bureau taken any steps to bounce this evaluation? 
Are there 

steps being taken to ask the Mission to discloe the pr blems on the project 

knows about? :which it 

While recognizing that your Bureau has opted to review 
but minimally the
 

routine Mission evaluations, this would seem to be too 
important a case
 

to pass over lightly. I would be happy to meet with you or any of your
 

colleagues to discuss further this evaluation.
 

Attachment: A/s
 

cc: AA/PPC, Alexander Shakow 

ACTION ,A 1- . -ml 
IILJ~t JY'h-iM4kL.AF"uI 

Bxy U.S. Savings Bond Rlplald on tho PayrollSavings Plan 
lelO~lI~<97 
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PAMS~rEVALUATION SU44MARY (PES).is~MIR NoUCIA 
-PR 

0; Mpi 7 F"401-- 3."309/
1 g~ani. Jakarta 

kilral E~ect,:ification 1 a ttnun* .Ca..iim cvAN4W Admlntt. C**, 9 _ 

___________________IVALUAIC?4 0 SPECIAI. RVALuATios 
4XV "'011Cr '1JltCMiTATION OATES T, NTIOWA lO "'Rata? j7 KOUCVflO UAYIhW­06rl 9 .p F4 PUteOII 9 1 3 78 
1Iit.-loot M1aft"V" Co~r 3@ M 179I ~ ~ 36FVLI I*rU~ ic*rIM..-r 

&ACTION Of.ICS £PPROV10 &V MSIO34 ON4MIOM OWPMC 002f7aCd
 
06 Lin devlaota s UIW
fteolb bwasm.: th 1tem~ Itsw.n. ewgiWn fwaubw owr NR. 18PWG C CAT! ACTMI' 

sOpVIIMCgrT014v TootWOef*4UmM.n &g,sJtvr., PAR, 102%lNe w' ~neqA qts~e.Ao FOR ACTIO CMLSM 

There a.-e no major issues or actions which David Davin
recqtAire the attention of AID/Wash, or tChe USAID Pro,
 
M~ission 
 Director at this time. Jewt Officez 

Clearances: 
i'TE :RE'Davi s MAL91 

PRO :RCohen
 

DrLafted by: David W. Deuin, Project officer 
%7;'tafv zA. 0f 0& UV#-FE0 1I1UATIVI QS1)QI4 PUTUPI 

09 ?PROJEC7

00 
Mann blsIUONK126 

"Ial vie~0ws~r C

0'j Pro,~ ng..ji 0A& 

Sct. attachrenii for PartiCiPants. 

Thomas C. Niblock, Direct.-,-


Jun 15 1979m
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LIST OF PARTICIPANTS ATTENDING THE JUIE 13, 1979
 
USAID EVAUJATION OF THE RUraL ELECTRIFVCArION I
 

1. Indonesian Govenrnent Reprasentatives
 

a. Junior Minister for Cooperatives
 

1. 	Ir. Sjoufjan Awal, S.A. to the State Minlster 
for Cooperatives. 

b. MinistrZ of Finance 

2. 	Drs. Djamhar Somaatmadja, Directorate General
 
of Foreign Moneter Staff.
 

C. Directorate General of Enery 

3. Ir. F. Tawibunan, Chief of Sub-directorate for
 
Power 	Usage. 

d. Directorate General of Coooeratives
 

4, Drs. Mamict Marjono, Directov fr Coops Business 
Affairs. 

a, Project Development Office 

5. 	Mr. Abdul Djapar Pringgohandoko, Acting Head of
 
PDO.
 

6. Col. Sugiyartono, Special Staff to Head of PDO.
 
7. Ir. Adi fuherdi, Chief of Technical Division. 
8. Mr. Surono, Chief of Administration.
 
9, Drs. A. Markam, Special Staff to Read of PDO.
 
10. 	Mr. Isv-al, Chief of Secretariate Division. 
11. 	 Ir.Mnsfadjar, Chief of Materials Section. 
12. 	 Mrs.Indrar-y Buchari, S.H., Secretariato Section
 

Chief.
 

f, State Power Cgomoany, PLN 

13. 	 Ir. Margono Halimoen, Fcreign Aid.
 
14. 	 Ir. Sambodho Sumani, Chief of Technical Division 

for R.E. 
15. 	 Mr. Soewarno, Foreign Aid 
16. 	 Ir. Yuzwar, Deputy Chief Construction, P.I.Ring 

Central Java.
 
17. 	 ir. Soem.rto Soedirman, Chief of Operation and
 

Maintenance for R.E.
 



S. Bank Indonesia 

18. Mr. Socwadji, Foreign Aid Staff.
 

h. Bank Rakyat Indonesia
 

19, Mr. I1Ias Hanafi, Foreign Aid Staff. 

II. Canadian Covernrent Representatives 

20. 	Mr. Howard R. Balloch, Second Secretary,
 
Canadian Em-bassy.
 

21. Mr. D.E. Chaplin, First Secretary for Canadian
 
International Development Agency (CIDA). 

1171, U SAIDldakarta 

22. Mr. Thomuas C. Niblock, Director.
 
23. Mr. Raymond Cohen, Acting Deputy Director.
 
24. Mr. Richard Johnson, Program Economist.
 
25. 'Mr. Robert F. Zimerman, Evaluation Officer. 
26. Mr. David W. Devin, R.E. Project Officer.
 
27. Mr. Robert E. Davis, Acting Chief Engineer. 
28, Mr. Benjamin Hawley, IDI. 
29. Rr.. Mary Lewellen, IDI.
 
30. Mr. Douglas Murphy, SuLmer Student.
 
31. Mrs. Lanaa W. Lubis, R.E. Admin. Assistant. 
32. Mr. Fdi Satianto, Electrical Engineer.
 
33. Mr. Jack Wrights Electrical Engineer.
 

IV. Consultants
 

a. N.R.E.C.A.
 

34, Mr. Dennis Wilson, Team Leader. 
35. Mr. Paul 0. Swanson, R.E. Specia.ist.
 
36. Mr. Sai T. Adkins, Central Java Management
 

Consultan,. 
37, Mr. Rzy Shoff, Training Officer.
 

b. Chas. T. Main International 'Inc. 

38. Mr. Howard ,;o.nscr, Acting Projects Director, 
39. Mr. Raymorn. U. Key, Busiress Manager. 



RURAL ELECTRIFICATION I - PES 
AID LOANl 497-T-052
 
AID GRAiNT 497-0267
 

13. St.I'ARY - The project involves.ccnstructing an.4 placing
J.n operation ten separate rural electric distribution systems, 
seven in Central Java and three in the outer islands. These 
ten service areas have a population of over two millLon people 
who ccmpose about 4GQ,000 families living in over 640 small 
and very rural villages, now totally without electricity 
except for a scattered few, sw.all, private generators of 50 Kd 
or less. The project is intended to provide electricity to at 
lesat 50% of the people in these villages at a price they can 
afford to assit them in wiring their hcmes, and to promnote 
the use of electricity in productive entrprises. The project 
enpects to demonstrate than electricity can be provided to tho 
rural are2ct of Indonesia at a price which the majority of the 
people can afford chrough unit syscems that are technically
sound ard financialiy viable and that th introduction of 
electricity tc the selected areas will bring about a significant 
Increase in produ,'tion and employment opportunities and improve 
the quality of LIfe of the rural poor. Another purpose is to 
trair. a 'f.cievot caIre of 1ndoneian expext-3 in all phases of 
-rural elecrif-lcaticn so as to mar.age and expand the progiam. 

The project is a mulidonor effo,.t with the Canadian Government
(CIDA) finningn the gene-ation plants for the three outer
 
Island projects and the Royal Netherlands Goverr-ment (Dutch)
finaneing part of the distributlon wiring for the seven Central 
-ava Syste-Ms. The p-cjct financing is as follows: 

CountrV Amount Date Si. ed 

USAID 
rJSAID 

Graint 
Loan 

US$ 6 
USS30 

million 
million 

March 30, 1978 
May 6, 1978 

CIDA Grant USS . m'illion Now~c .et 16, 1973 
CIDA Loan USt21 million October 13. 1976 
Dutch Loan US$ 5 million March 21, 19,79 
G0I UO$30 million Sae as above 

otal 1.3".'93.3 illion 

The s~ven Central Java S:stes are being constructed by the 
Sttc Prjler rr'mpany IL'.) u;hLch will also operare and maintain 
the compl,nted systems. The 'three outer island system3 are 
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being adoinist&red by the Directorate General of Cooperatives

(DGC). 
The DGC will assist three private cooperatives to
design, construct, and operate their ovni rural electric systems.
 
The first year of the project achieved considerable progress
in layttug the foundations which should recult in smooth
implementation in fu
.ture years. Both PIN and the DGC have
increased their staffs, end the Dt-C has established a opecial
Project Development Office (PDO) to implement the project.
About 68 Indonesian Officials were sent for orientation tours
of the highly successful Philippine Program, 39 from PLN and
29 from DCC/bDO and local government. USAID, with the advice
and approval of PLN and DGC, selected C.T. M.iin 
as its consultant
for design and construction supervision 
and the NRECA for
organizaticn, management, operacion, mraintenance and training
assistance. Contracts were negetiated and signed with these
consulting firms and some 17 long term consultants have arrived
in Indonesia with their familie3 and have begun work. 
These
contracts are being financed by the USAID Grant Agreement.
 
Both MI 
 andDGC/PDO have_ prepared detailed project impplementatioix
~covering--rganizat-on, construc -i- ir
Jn ac iies, aing,.. . Boti 1UN on ,hAv-,1 .. ivftted t6rSAIDa sce u-a orrth4 long evaluatfon of ct. Preliml­.-nary arrangements fo conriduc tn -t is eVadation have -benradn by .PLN, DGC., PAID-and -of
addicIan, USAID conultants are workingwith PLN. DCC/FDO, and
 

the US- Bdcau Census.. In" 
the Bandung Institute of Technology on an Environmental Aesesv­
wan'" of dhc project.
 
PLN znd USAID have agreed cn the tariff structure to be used
at lei.--. initially on the PLs demonstracion project,
 
FU using its own "off 
the shelf" materials hao constructed aderonstration project in ?hree villsgas in Klaten, Central Java.As of J;ne 1, I79 they had connected up over 6QxOhouses. Itis expectecl that within another 45 days over 17500 familxess
Irepre~n ng 70" of the residents of these vtlees wA.eno _ heniefits of electricity in the!r homes end a productiveusea prog:1am will be initiated. The DGCiPDO io also planning

aby dem.nserationrproject1979.-.December in Eest Lombok which should be energized... . .
 

ulie DC.C/iDO han organized and granted charters to its threeouter island coopeAtives*. The.se -ooperatives have elented
BJa.rd of Dire.tors and A-,diti-g Comiittees, approved by-laws,
and hired temporar.y managers and cther key staff. 
 Financial
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arrangements are being finalized between the Ministry of
 
Finance, Bank Indonesia, Bank Rakyat Indonesia and the DGC/

PDO to provide loans to the3e coops fc.: the construction and
 
operation of these 'systems. TheDCC has bought suitable land
 
at eacfij.1e for and have egun bu l~g
-FIng for th.e consultants in Lwa., They are also paying

staff salariea until thetloans for operacion and construction
 
are signed with the Bank Rakyat Indonesia.
 

PLN has also selected their headquarters sites. C.T. Yain is
 
working with both agencies in the mapping, staking and design

of the distribution systems as wel? as on the design of the 
headquarters complexes. The first procurement documents (IFBs)
for PIN's tools and construction equipment and tha DGC/PDO
poles have been prepared and the other IFBs are in process. 

14. EVALUATION METHODOLOGY - This is the first evaluation of
 
this project. It is based upon recent field trips to the sub­
prolcct sites, on discussions with CO1 counterparts in PLN,
 
DG(X/PDO, other GO! national, provincial and local officials,

expatriaLe consmultants from NRECA and C.T. Main, other donor 
personnel and USAiD staff. 

15. ZXTEMNAL FACTORS - licne at this time 

16. INPUTS - The inputs of the project consist of funding

from UTe GoI, AID, the Canadian and Dutch governments, technical
 
assistance, and training.
 

(a) Funding - The AID CIDA and Dutch Grants and Lo.,ns 
were negoia--at- and signed with the GOI. $476,000 of the AID 
Grant have already been disbursed for technical asistancs and 
training. The GOI has also expended approximatetRp.247,000,000

for DGC and Rp.1,457,000,000 for PLN. Tne PI budget for IFY 
78/79 was sufficient to mobilized and keep the seven subprojects
in Central Java moving ahead approxL:Vtely on schedule. The 
DGC budget Eor IFY 78/79 waa Inadoquate, resulting in serious 
delays in the start up of the three outtr isla.d subproJects. 
Rea;ons for this budget shortfall include (i) the use of inadequate
estimatea for support of technical 2ssiotence eupplied by USAID,
 
(i) overly conservative estimates of -he technica'i requirements

ior thn DGC/P'DO staff, in particular office space and travel 
requIreent3, and (iii) budget revisicna by BAtFENAS because 
of 1%al standards set for salaries, office space staff hou3ing,
vehicles, maintenanc=, and the expectation that ths DGC/PDO
would not spend all the funds alloted. 

http:eacfij.1e
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(b) Technical Assistance - A three-year contract was 
signed oxi Augu3t 23, 1978 with the National Rural Electric 
Cooperative Association (NRECA) to provide 298 man-months 
of consulting services in the organizatiou operation, mainte­
nance of the dist-rbution systems, .and training. Ancther 
three-year ccnr.racc was signed on September 18, 1978, with 
Charles T. Main International (CT Main) to provide 467 man­
months of consulting services for the design and construction 
supervision of the distribution uystem and headquarters 
complexes. Because C.T. Iain already had a six-=an team in­
country finishing another contract with PLN, mobilization was 
not required. They were able to quickly begin work on the 
mapping, staking, and design of the systems for PLN which vias 
able to proviae full financial, logistical, and technical
 
support. On the three outer island subprojects, C.T. Main
 
has encountered considerable difficulties not only because 
of the budgetary constraints rentioned above and the remoteness 
of the project areas but also because C.T. Main expected that 
the D0C would provide them with 330 man mon'ths of technical 
support from a local subcontractor. A subcontractor could not
 
be agreed upon, and USAID is no longer encouraging the DGC/PDO/ 
Lo fii=d one. Instead, plans are now underway to increase botW/ 
PDO's and C.T. Main's engineering staffs and to do the job // 
by force account. C.T. Main ncw has a ten-mal permanent team 
in-country and will eventuailly employ sixteen expatrilates. 

The NRECA took a little longer to mobilize. They had one 
consultant in-cooLaitry at the time of contract signing, and the 
teaw leader arrived in November 1978. By Harch of 1979 the 
staff had increased to six long-term consultants and cne short­
terwier. The contract calls 5or seven long-term consultants, 
though this nmber may be increased to ten. To date, they 
have nssisted DGC in the organization of the Coops, the writing 
of inb descripticns, end by-laws. They have also assisted both 
DGC and PIN in the preparation of Implementcotion plans and in 
the establishment of demonstration projects in the three 
villages in Central Java and in one v.ll1aga in Eact Lombok. 

(c) Ths CIDA Grant provides for 325 per3cn-months of 
tec , lcal assistahce for the design and construction of the 
generatior plantn for the three outer islands, as well a. 
training in their operation and rri.intenance. A contract has 
been negotiated and signed with Saadwell and Company of 
Vancouver B.C, for these services and the advance team is
 
exrf.ctod tc arrive in late june 1 79.
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(d) Tralnin - Training plans were prepared by both
PIN and the PDO LIfth the assistance of the NFECA Training
Consultant as thepart of overall implementation plan. Overthe next three years PLN plans to train 758 people in 22 in­country training courses and 71 people in the US and in the
Philippines. Likewise, in the same time period the DCC/PDO
plans to train 350 people through 30 in-country training courses
and 32 people.in the US and in the Philippines. Eatimates arethat this training program will cost approximately $920 thousand//instead of the $600 thousand provided for in the USAID Grant end//Loan Agreements. The reason for this increase is that both theniubers of people to be trained and the numbers and type of
training courses has bean significantly expanded over the
est"imate made in the project paper. 
 For examnple, the PP esti­mated that 300 Coop and only, 140 total PLN staff would rec-lvetraining. 
Both the 0OI and USAID agree on the importance of
this traini rg to project success and funds are being sought by
both parties to provide this training.
 

Under separate contracts AID has also provided A months ofconsultiLg services of a productive uses planner and 4 monthsof an expert to conduct an Envirornmental Assessment (EA). Many
of the ideas taken from the report of the Productive Uses Plannerhave been incorporated into the Implementation Plans of both PLN
and the DOC. The EA is still underway.
 

17. OUTPUTS 

(a) Plans, Specifications and Procurement Documentation 

The implementation plans prepared by PLFN and DGC/PDO
are very comprehensive plans and among the best USAID has ever
received on any project. While flexible, they describe in
considerable dctail how rhe oubproiects will be organized,const ucted, the training plan and-a plan for stimulatingproductive uses cf the electricity. Both agenciec are to becommended for the high quality of these plans. 
Mapping and staking of two of the outer isiRnd sites and sixof the seven Central. Java sites is underway. To dare 2076kilometers of three-phase primary feeders and aEsociated singlephase aiid primary taps have been staked and 394 field stakingsheets have been prepared in Central Java. Likewise 176 kilo­meters of lines have been staked and 15 field staking sheets
have btel prepa;-d for the outer 
island subprojects. This
r-pres.cts 717/ c): Lnh estimated cotal for Central Java and237 for the two outer island subprojects startad thus far. 

http:people.in
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OPL's IFB's for tools and construction equipment has been

finalized and only awaits the signing of a subloan agreement

between PLN and the Ministry of Finance before issuance.
 
The IFB for local procurement of poles for the cooperatives

is likewise prepared and has been submitted to the DGC!PDO
 
and USAID ior review. PLN will prepare their own IFB's for
poles. The Dutch procurement documents for PLN's conductor
 
are in final siages of preparaLion. The hardware FB's for

both PLN and DGC are being prepared and it is expected that
 
all IFB's will be issued by August 1979.
 

(b) Hea quarters Facilities - The DGC has bought the 
necessary an LUw_idN aNd Lampug and 1.75 hectares in Lombok.

The remaining 4.25 hectares in Lombok will be purchased in the
 near future as soon as DGC receives its annual budget allotment.
 
PLX has selected centrally located sites at each of the seven
 
areas in Central Java and only await the approval of their IFY
79/80 budget to purchase them. C.T. Main is working on the
design of the outer island complexes and will assist PLN in

their design as well as perform construction supervision for 
all ten sites.
 

(c) 0peratinEletric Distribution Systems - PLN has 
lent iIs own materials to the project anad.as constructed and
placed in operation a demonstration R.E. project covering the

first three villages leading out from the Klaten substation in

Central Java. This has involved construction of 17 Km of three
phase and single phase lines, 26 Kw of Secondary underbuild,

setLig 483 poles, 32 transformers and the wiring to dac of
 over 600 houses. 
Within the next 45 days, it is expected that
707. of the 2500 homes in these three villages will e enjoying
the benefits of electricity. PLN also plans to prom:te the

community and productive uses of electricity in these three

vil!ages. Although project materials were not used for this

effort, technical araistance has been provided, and construction
has followed as closely as possible system design for the over­
all project, PLN!will be reimbursed for their materials when
the project matnrials arrive. It in expected that thisdc onstration effort will show among othe: 
hinga that the

rural poor of Central Java want and can afford electricity.

The U.S. Bureau of Census team has visited the three villages

and plans are underway ior a mini-evaluaticn cf its %mediate
impsct for use In developing the R.E. II Project Paper. 

(d) internal Housewiring - Both PLN and DGC have developed
basic design3 and materia]-spcifications for housewiring with
assistance from tha consulting teams. IFBa for procurexet ofmaterials are now being prepar2d. As mentioned above over 600houses in the Ylaten demonstration effort have been already
wired by P.1±. 'They have 40 peopla employed for this purpose. 
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(e) _Trainin Courses Completed-and Trained PersonnelIn-country teain ni--courses nave been held "for 7DZ stkaFt, hq
 
Coop Boards of Directors the Auditing Committees, temporary
managers, and othdr local government officiale associated with
the onter isIand projects. A total uf 749 Indonesians includinglocal government officials and infQrmal village leaders received
J.n-country orientation training in support of the outer island
"Bubprojects. in addition 68 indonesians have been sent for

orientation tours of the highly successful Philippine Program
in th. past year. This includes 39 PLN officials and 29 DGC/
PDO st&ff and local government officials. 

(f) Billing and Collection System - A chort-term
canstlt-atr NRIECA worFM-d wit. andPIN the DGC for aboutsix weeks in th3 design of an accounting system for the project.
The RZECA has also made recor-mmendations for billing andcollecting, but implere.tation will have to await energization
of th1e systems. The billing and collection systems in thedeatonstrotion project is the same as PL's present system for
urban ,'ustomers in Central Java and is 
 being handled by personnel
from the Kiaten PLN sub-branch office. 

(g) Evaluation Feedback - Staff from the U.S. Bureau ofthe Census (BUCEN) which assisted the NEA conduct the evaluation
of the Philipplne Program has visited Indonesia twice in thepast six months, and preliminary arrangements have been made
with PLN and DGC to conduct a similar evaluation of theIndonesian R.E. Program over the next five years. This evalua­
tiolt uill be the responsibility of PL and DGC which have agreed

-o assign staff as required to #-his effort. The U.S. BUCENpersonnel will train and assist PLN and DGC to conduct the
evaluation. 

is. PURPOSE - Ve purpose of this project is to demonstratethat electricity can be provided to the rural areas of Indonesia
at a pricet which -he majority of th2 people can afford through
sysemcwhchre ec.xdaI~y oun a~ fnancially viable andthat the introdu,.tioh of electricity to the selected areas will
bring about a significant increase in production aud iLprovs

the quality of life of the rural poor. Another purpose is to'
train e su.fficiant cadre of Indonesian experts in all phasesof rural electrificaticn so as 
to manage and expand the program.
 

Wh1ile it is too early to evaluate the project purpcse,USAID
remains optimistic that by 1983 the End of Frojct: Status asdescribed below will be achieved.
 

(1) Ueven rural areas in Central Java including over 400
villages will be provided with reasonably priced, reliable
electric power 24 hours a d.y from the PIN grid. These areas 
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hAve A combined population of over 1.3 million people
including approximately 260,000 families. 
 It is expected

that at least 50% of these people will enjol the benefits
of electricity in their homes and nearly all the people
living in these areas 
the 

will benefit through street lighting,lighting of schools and other public buildings, theincreased use of refrigeration and 
-ce in markets and
restaurants, the use of irrigation ptu~ps, potable water
pum:ps and other productive usages.
 

(2) Three rural areas 
in the Outer Island districts of
Central Larapung, East Lombok and bIxwu including almost 200
villages will be provided with reasonably priced, reliable
electric power 24 hours a day by rember-owned and managedelectric cooperatives. 
 Likewise the combined population of
these areas is over 650,000 includin approximately 130 000
families and it is expected that at least 50% of them will
be connected to the system. 
All the other people in the area
will benefit in much the 
same manner as described above for
the Central Java systems.
 

(3) A three-phase backbone system expandable 'o serve
additional residents in all tbhse areas.
 

(4) An active power usage program at each of the ten areas
which is working with local leaders and private individuals to
promote a whole host of productive power use projects and enter­
prises.
 

(5) The existence at each site of a three to four hectare
neadquarters site (six or ten Ha in the outer island-) completewith office spa. e, warehouse, storage yard, maintenance
facilities and as necessary staff housing.
 

(6) Each system will have a fully trained and functioning
management and operating staff tc operate, maintain and expand

their service.
 

(7) Both PLN and the DCC will be fully capable of organizing
financing, designing, procuring materials for, supervising
construction and initial operaticn of rural electric systems.
 

(8) The Project will have been continually evaluated during
implormntation and the first three yearb of operation -by alocal research, contractor working theunder directlcn of PLt| andthe DCC. This evaluation will provide a continuous flow of
feedback information to the GO and USAID project managers andwill indicate '"le linkages between project purpose and the sector
goal.
 

19. PROCRAM OR SECTOR GOAL - The goal of this Project is,.v.Urig aid toincrcase produztivity of therural pooni?=tion il selectedten areas 'f !ndones4a. 



Again while it is too early to evaluate this goal, USAID is
 
optim!stic that the provision of electric power to these areas
 
should bring a new dimension to the package of existing rural
 
developmnent p.'ograms that together will. improve productivity

and employment opportunities as well as raise the quality of
 
life for the people who live in the target areas.
 

There is a very large number and variety of potential productive
 
uses of electri.city in th.se ten rral areas, most of which 
could benefit the poor and the very poor. A partial list wou'ld 
include rice and ot-her grain mills, irrigation, poultry fa-ms, 
sugar processing, copra, tobacco and other food )roccssinS,
refrigeration in shops, sawmuills and box factoriea, rattan 
furniture and other woodworking shops. hollow blocks, floor 
and roof tiles and pottery factories, blacksmith, machinery and
 
repair bhops, food, pharmacy and general merchandise stores.
 
Many of these activities already exist Lnthe targest areas using
substitute forms of power, However, in other countries the 
extensijon cf electricity to the rural areas caused significant
increases in the n=L-er of new activities as well as increased 
output from exlsting farm rcunercial and agro-industrial
enterprises, There is strong reason to believe that this will
 
also occur in Indonesia. 

In addition to stilmula.ing production in the selected areas,

the introduction of electric power into these rural areas should 
generate considerable employment thus making a contribution to 
ona of Indonesia's more intractable problems. For example, one 
Co-op in the Philippines reports that in the four years since 
en rgizai.io twenty-five new business enterprises have been 
established creating a to*tal of 4 new jobs, Thia doea not 
count Additicaal employement generated at the eisting firms or 

ba'odtcraft.
home -:t, e.g., - Also each system will employ
 
over 100 people In m-onagement, cperetion and maintenance, Extra­
poIating ftrc this example we estrUas.e that the ten utilities
 
pian:ed to be establsihed in this proposed project should create 
at least !,0O0 new "obs In.small to medilm .ale industry plus
uncold thousands cl pow employment opportuniti.es for home and 
handlcraft I The may also demnstrate that-dustries. project
further indirect benefits to rural r.sidentE will occur throuzh 
f.he Lapa;t of eleztrlcity on such things asB potable water supply, 
quality of hea3th sa_;ices, availability of education and train­
itig, and the nature and qual.ity of gove-nment services. 

20. BE:IFICTARIES* - The numbers of target villaSes and house­
holds A'Ft pro"posed project s tes arc given below: 

Also see atta :hm t 

http:opportuniti.es
http:rgizai.io
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No.of -'op.ok No.o" F.sC: VLJ.Jage
Target Target Target Target Pop
Villag Villages House- Pop. Density**
holds* .. .Site 

A.Central Java 

Pek-Pem. 
Klaten 
Bant.-Sleman 
Sragen
Magelang 
Wonogiri 
Banytuac 

102 
98 
21 
47 
83 
54 
35 

242,120 
2459105 
169,964 
139,278 
175j630 
1670081 
1459301 

209000 
25,000 
20,000 
15$000 
20 000 
15,000 
159000 

102$000 
120,000 
84,000 
709000 
I00,00 
81 000 
75,000 

1141 
2003 
1403 
1132 
1002 
872 
791 

B.Outer Isl, 

Luwu 
Lampung
Lombok 

65 
108 
34 

132,263 
272,505 
262,312 

15,000 
25,000 
25,000 

85,000 
150,000 
115,000 

34 
590 
828 

TOTALS 647 1,952,559 195,000 983,000 ­

* Based upon assumption that 507% of households would connect 
to the system, an assumption which was made for planning purposasand which has since been confirmed to be within reason by various 
social/economic surveys, 

*~ !eased on average household size at each site. 

**. No. of persons per sq. Km of village land, 

Thus a total of 195 000 households (composed of, as shown above,
a estimated 983,00 
people) in 647 initial target villages will
incmadtately and directly benefit from tho project spread effects
(through street 31ghring, th. lighting of edL.caticnal and publicbuildings, potable water pumps, increased jobs and productivItyresulting from more .ctiviy in the formal and infoi'mal economicsectors, etc.). The proJec- will almost ±wediateiy benefitthe reraining !10,OO000 people of the target villages even if theirhouseholds are not electrified. The cost of the project ($93.8million ) should be less than $00 per primary beneiiciary and
less than $50 per secondary beneficl.a.ry.
 

Tabulations of the data gathered by the 1977 survey of these areas

show the following classification of the proposed beneficiaries
by primary occupation of the heads of households: 

http:beneficl.a.ry


Primary occupation 
 No. of house­of household head 
 hold heads %.
 

Farmer 
 44743 
 60.0
Wage laborer 18,200 24.4
Salaried 
 6,454 8.6
Tradesman 
 4 078

Cash crop farmer 1,122 

5.5
 
1.5
 

TOTALS 74,597 
 100.0
 
From the above table it can be seen that the proeosed direct
beneficiaries will be the rural poor; the small farmer, the
daily wage laborer and the small entrepreneur, Together,
they total some 902 of the 74,597 sample households.
 

From further analysis of the eurvey data it
can be stated that:
 
(a) The vast majority of the farwers in these areas 
(37,045
or S2.31 of fartners) cultivate less than one hectare of land;
this is at or below the national average holding of 0.98 ha.
In general, especially in Java, the land holdings of the cash
crop farmers conform to this pattern. Because of thia, theyare forced into secondacy, tertiary and even quaternary
occupations to sustain a livelihood so that ths line between
small famrers and daily wage laborers is hard to delineate.
Wage lbcrers rarely es.-n 
over Rp.500 ($1.20) a day, more usual


is half that s=um.
 

(b) Tradesmen are also generally engaged in small-scale
enterprises. Of 4,078 tradesmen, 3,499 (96.0% of tradesmen)

have a maximum of two employees.
 

(C) Salaried and professiona. people, including civil servants,
aaount to 8.6% of the total sample households and usually consti­
tute the village el.ite. 

(d) Trans1
mgrants (i.e., settlers in newly-opened lands in
islands out ide of Java) are the predominant potential directbeneficiaries in Lampung and, to a lesser extent, in Luwu.
the latter site, however, many of the possible beneficiaries
In
 

have ncver had the opportunity for participation in the national
life of the country. lle provision of electricity will aid
considerably their eZforts in this direction.
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21. EFFECT TODAITE The project has already caused a great

deal or2-sc--ssion and debate among policy makers within the
 
GOI. They well understand the linkage between RE and Rural
 
Development and have attached priority to the project. These 
discussions have resulted in the lcwerLg of the burden LO 
consumers, by extending credit for connection and constrazction 
costs, the trail use of kilowatt hour'uaters for small consumers,
and the acceptance of rural electric coops, at least on a trial
 
basis, as a complementary institutional vehinle for rural
 
electrification. it is expected that the project will eventually

convince the GO leadership that the model being demonstrated is
 
repLicable, appropriate end can be used to electrify the entire
 
country in a financially sound manner.
 

22. LESSONS LEAR0TD9 

1. USAID is learning that its consultants will be mobilized
 
more rapidly and work more effectively when the GOI is relieved
 
of the burden of logistical cupport requirements. USAID took a

significant step in this regard by providing housing for Jakarta 
- based and Lampung, Lombok conzultants and some of cheir vehicles. 

2. In planning future projects more precise aftention shou14
be given to defining the duties and responsibilities of the 
consultants as well as their working relationships with thei." 
counterparts. 

3. More lead tice should be allowed for mob*lzation of
 
the consulting te&ms and for the provision of local support. A I
 
possible solution for alleviating some of the 
start-~up difficult­ies in the future loans would be to provide for a small draw-don
 
on projlect loan funds for *this.purpose prior to satisfaction of
 
all conditions precedent to disbursement for major procurement.
 

4. Every attempt should be made to reduce to the maximum 
necessary the number of conditions attached to the loan agreement. 

5. USAID should ensure that it has adequate pirbsonnel to

backstop a project cf this magnitude. 

PTE:DWDevin.:wr/ ,m:,6/15/79 



Rural Electrification
 

Electrification should enable faimerso 
either individually
Os cooperatively to establish electrically Powered irrigation
andthefor areas where alter-ntive irrigation Systems are not
physically or economically feasible. 
 This should lead to
Ro-ew twwt 
mote extensive and intensive land utilization and a shift(Cont'd)
 
Electrificat.ilon 
 should stimulatehealth imProvemef in nedicalcare and on environmetal andestablishment~ o.0. saiitationlocal electric-powered through thewater supply systemsand the increased investent by rural health clinics and'
maternity centers in e.lectrical equipment sucli as sterilizerso
refrierators 


o-
..
 operating 
 =ps- etc,
 

ofldtre 
thatwlls rus.
aseceinsodc-
.
inlvestmfent patterna and aspirations of the rural households.
 
c.a..s
o tn
uly cof lumon adqt.e1
These factors will raise the opporunitychildren thus creating costs of additional

bearing. pressu e oRein fcrcdinum i i tg f rh:f_=PAOr5WZni*o uAifo in ten r ci dr =hea in ft rhilElectrification should generate increase inctmes of the rural
 
(Cont'd) y 

poor and increase participationad the poorest of in the labor force by women
the poor. Higher incomes .hould
from i'creased production froi result

add.ton irrigation new farm iputsp or
land brought under cultivation,
r--e-it in new or inceasedeanded enterprLses employ­and big er prices (Contd) 
Electrification should generate new sml-cl business

enterprises and stimulate existing firms. 
 It should also help
attract 'medium arndestaeblish ae...
in rural large scale industrial eriterprisas toments of irrigted farms 

The more ilteaive labor rquire.as well asunpr .ductie d the developmsn.d'.souldgenerate significant of idle or 
nceae -inAr.- ro tea(Ccnt 'd)
 

The ElecirLtcation of schoola, govornrmaent officesi and other
institutions should expand their Prodtctive use a:d 
 (Contd)

Ele--rification snould inc:'ease female employment opportunities
and Incomes and improve the quality of life Zor women.trification and the increased use o_ machinerv tends to 

Elec­
equai.ze the natural 
strength advaritage ,of me. 
 Studies
 

(CoUt'd)
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CONTINUATION 

Increase Agricultural ProductivitZ 
from cultivation of low-productivity (corn) to hih-productivity(rice) cash crops. Far= losses should also be reduced through
the use of electrified dryers, grain mills and storage facilities.
 

Contro Population Growth
 

The increased social, educational and comunity activities of
children tend to reduce the children's economic value to parents
as productive agents. Also tha Increased incomes and greater
opportunities for Raving and investment should reduce the need
for the traditional investment in children for old age security.
Finally the increased evening hours devoted to w.crk and other
leisure activities should reduce sexual activity.
 

Promote Greater Income Distribution
 

for farm products. Increased participation for women and dis­advant.ged 
groups should result from agricultural changes)
increased educational opportunities, industrial and business

deveiopmeats and household use of time.
 

Reduce Un-under ,Emplovment 

agricul vral employment opportunities. 

Strenathen/Create Institutions Which Aid Social/Economic Deelopment 
increase the quality of their services to the co munities thus
generating widespread social and economic changes in the rural 
area5
 

/OY
 



CONTIMATION 
2 

Improve Conditicn of Women: 
 Social/Economic/Po.±tical
 

of electrifi3d areas show that women engage in 
more productive
types of works, work for longer periods during the year and have
higher nean annual cash incomes than their counterparts in non­electrified areas, 
They also bene.it from Licreased nuibers and
types of household electrical appliances.
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Project rurpose: 	 5Vd of Project status: Assumptions for achieviog purpose:
 

The purpose of this project 1. At least SOof a coebined population of 1.3 all- i. GO! reports. 1. The central government will continue 
ii to deunstrsts that tell-I lion people living in over 400 villages In seven areas its comitaot to the project and pro­
avle electric paver can be of Central Java will be served 24 hrslday ito the V1W 2. Field viaitation vide the necessary local support 
provided to the rural arts grid. and system if.spect. including furda, charters for the coops 
cf Indonesia at a price 0,lch ion. and other policy guidance. 
the mijorlty of the people 2. At least 5M of a coblned population of 650 thou­
can afford through systems sand people living in al..-3&t 200 villageo i three 2. That PLN will be able to reduce Its 
uhlch &it technicelly sound outer Island locations vill be served 24 hraldey by constructiop costs and connection 
sad ficiallly visbt t.nd member owned end managed electric coops. charges so that at least !stf of tht 
that the Introductien ni peoplc living In the target areas will 
electricity to the Eltec- 3. Nearly all the peovls living In all ten areas vill be able to afford the service. 
ted artas will bring about benefit through auch items as are listed as OVI for 
a s ltanficant Coal 3. That financial arrangements will beincrease in achievement above. 
prh;-ction and improve the made to pass on the AID loan-tefas to 
quality of life of the 4. A three phase backbone system expandabli to serve the local systems to as to mate thes 
rural poor. A subaid-lary additional residents in the area. financially viable. 
purpose ts to train a 
*uffitLent cadre of ladone- S. Am active power usage program at each Of the toa 4. That sufficient suzpower viii be 
sian experts In all phaese& ares. made available capable of being triced 

of rural electrification so for the jobs requicing technical stfl.:. 
a s to manage end expand 6. The existance at each site of a three tO four he­

their rural electric systems. 	 tare hetadqurters site coqilete with ficet apace, 
verehouse, sterage yard, maintenance facilities and asI 
necessary staff houolg.Ccoops will have genarators. 

7. Each system will have a fully trained and func­
tioning mcosge-ent and operating staff to operte,
 
maintain Spd expand their etrvice.
 

5. Both FLN and the DGC will be fully capable of 
oran ing financiag. designing, procuring estertals
 

for, supervlaLa czestructon and initial olerstion
 
of rural alecrric ,ystems. 
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generation plants. 
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.... %. 
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package 	'M consatL of three light fixture#, three 

vitches and on, convenience outlet.
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6. Over 500 people trained including at least 100
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7. One billing and collection syste- for the PL31
 
utilities and a comparable system for each coop.
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1. The HIRZCA teas with the 5eip of 
PWt and the WC staff will coplete tbt 
feaslbility studies for a1l slateNs.
 

2. The COl viii -ect the C?',.
 

3. Contr.-ta vll loeS13"eS with t%4 
IRECA/HA teA% lod the ConSultint. 

4. Parttcipant trioces will be Ylaz 
availsbls.
 

5. Counterpart funds will be made 
avaiiable on a timely bast&. 

6. The materials will arrive as tion,
 
in good order and bt properly
 
distributed.
 

7. ?LI &ad It.:21 contractors cen 
construct the systeca. 
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PREFACE
 

The A.I.D. Program Evaluation Discussion Paper Series: Office
 
of Evaluation Approach
 

This is one of a series of discussion papers issued.il
 
by the gency for International Development. This paper is
 
sponsored by the Office of Evaluation.
 

The purpose of the A.I.D. Program Evaluation Discussion
 
Paper Series is to stimulate thought and dialogue on development

problems and to encourage experimentation. The authors of the
 
papers are instructed to be critical in a constructive sense and
 
to examine explicit or implicit assumptions that are usually taken
 
as given, to look for unrecognized and often cross-sectoral linkages,

to examine host country institutional factors, to examine how AID's
 
organization, staffing and procedures affect its effectiveness, and
 
to identify alternative approaches and policy options. Two key

factors characterize the series: actual development experience is
 
sought as a basis for opinion and opinion is directed towards policy

issues. 
The papers are a mix of what is known (from experience

and evaluation evidence) and what needs to be known from further
 
evaluative studies.
 

Because the discussion papers are exploratory, they are
 
not intended to be comprehensive in coverage, conclusive in their
 
argument, or primarily technical in crientation. They are intended
 
to help formulate additional hypotheses for testing and to assess
 
what additional work needs to be done on the problem. 
We hope that
 
the discussion papers will help stimulate innovative and more
 
effective programming and project design in our overseas missions
 
and that they will also be of interest to scholars carrying out
 
research on development.
 

Most importantly, however, 
we hope that the papers will
 
elicit responses from our readers--responses that will confirm or
 
refute assertions, refine or add issues to be analyzed, and suggest
 
case studies necessary to resolve issues.
 

The primary objective of the Office of Evaluation is to
 
provide AID management with analyses of the intended and unintended
 
impact of projects, programs, policies, and procedures. It is our
 
intent that lessons gleaned from AID's past be made readily avail­
able to improve present planning.
 

http:issued.il


The Office tailors its approach to suit the nature of
 
a problem, its urgency, and the type of data available. After
 
identifying a problem and ascertaining management interest in it,
 
the Office's staff normally links upwith or establishes a network
 
of AID and non-AID experts. The staff also reviews information
 
from the Agency's automated data base systems and assembles
 
documents including project papers, project evaluations, and
 
special studies sponsored by other parts of the Agency. In con­
junction with this, the Office commissions discussion papers
 
by experts who are familiar with development problems. It may
 
also hold workshops and conferences and, if necessary, carry out
 
field studies of past projects and programs. The Office does not
 
sponsor basic research on development but concentrates on analyzing
 
available information.
 

Findings are issued in discussion papers, workshop and
 
conference reports, circular airgrams, action memoranda, sector
 
and subsector studies and case studies. These do not constitute
 
formal guidance unless they are explicitly cleared and issued as
 
such.
 

About the Author
 

Judith Tendler has a Ph.D. in economics from Columbia
 
University. Her doctoral dissertation-Electric Power in Brazil:
 
Entrepreneurship in the Public Sector-was published by Harvard
 
University Press. Dr. Tendler worked for the Agency from 1967 to
 
1970-first in the Brazil Mission in Rio de Janeiro, and then in
 
the Office of Development Resources of the Latin America Bureau.
 
During that period, she did several evaluations of electric­
power, highway-construction, and highway-maintenance projects.
 
Since leaving the Agency, Dr. Tendler has worked as a consultant
 
for the World bank, the Inter-American Development Bank, the
 
Organization of American States, and the Agency--mainly in the
 
area of agricultural and rural development projects. Dr. Tendler
 
was a Fellow at the Center for Advanced Studies in the Behavioral
 
Sciences at Stanford in 1973-1974, during which time she completed
 
a book on project decisionmaking in foreign assistance organizations.
 
Her book, Inside Foreign Aid, was published by the Johns Hopkins
 
University Press in 1975.
 



Author's Note
 

This paper, together with a companion paper on

rural roads, is based on.40 interviews conducted in Washington
 
over the period of a month in the spring of 1978. Valuable
 
additions to the interviews were provided by the comments of AID

staffers at my preliminary presentation in May, and by the literature. 
cited at the end of the paper. 

The reader will find little citation of sources in
 
the text. Most of the lessons to be learned from AID's projects 
are not written down, and come from my interviews. Out of
 
consideration for those who talked with me, I have preferred to
 
not cite interview sources at all. 
I have referred where possible

to written analyses and descriptions of projects and points

discussed in the text. 
A list of the documents collected during

this period follows the text.
 

A draft of this paper was distributed within AID in

late 1978, followed by a seminar held at AID in February of 1979.
 
The 'seminar provoked lively discussion on various sides of the
issues, and many valuable contributions were made to the ideas
presented in the paper. 
In the interests of facilitating an

immediate wider distribution of the paper within the Agency,
and because the paper is preliminary to a series of field studies
of rural-electrification projects to be undertaken by the S;udies

Division, I chose not to revise atthe paper this point. The
seminar resulted in the formation of an Agency-wid- ,tudy group 
on rural-electrification-project evaluations, which will attempt

to see that the issues raised by the paper and the seminar receive
 
attention in subsequent project evaluations sponzored by the various
 
bureaus of the Agency.
 

I am most grateful to the many persons who spent time 
telling their project stories in response to my questions, to

those who took time to write down their reactions to my paper,
and to those who attended the seminar and made it a vigorous
exchange of ideas. I very much appreciated the support and the 
challenges provided by the Studies Division of PPC. 

-Judith Tendler 
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Summary and.Recommendations 

ith the-new concern for the rural poor, AID's
 
infrastructure projects have had 
a more difficult time gaining
 

approval. New-Directions 
 critics say that infrastructure projects
 

do not have a direct impact on the rural poor, in 
 comparison
 

toprojects in'the areas 
of rural health, nutrition and agriculture. 

In contrast to these latter projects, it is said, infrastructure
 

can no, ba focused exclusively on the poor. Rural 
electrification
 

has been particul'arly affected 
 by this new thinking, though a
 
good number of such projects have still 
 succeeded in overcoming the
 

opposition*
 

In trying to defend rural-electrification 
 (RE) projects
 
against New-Directions disapproval, AID 
 seems to. have focused on
 

aspects of such projects that do not 
represent their greatest
 
potential. Namely, has
it emphasized the benefits resulting from 
household consumption of rural electricity more than those from 

productive and municipal uses. The household focus dominates 

AID's hvnpact studies of rural-electrification progras-partly because? 
of the household emphasis of its most successful RE program in the 
Philippines, and partly because of the household orientation of/
 

its sole RE contractor, NRECA (The National Rural Electrification. 

Cooperative Association).
 



t is difficult to show that the introduction of rural 
electrification to households can have as significant an impact 

on the rural poor as other types of rural development projects.
 
Either the poor do not have 
 the resources or the houses to hook
 

up to the system-or they use electricity only for lighting,
 
continuing with wood for cooking and ironing. 
 On the one hand,
 
one can not claim a significant New-Directions impact on the
 
rural poor on the grounds of lighting only. On the other hand,
 

one can not classify as the rural poor those who do make more
 
extensive use of household electricity through the purchase
 

of appliances. 
Finally, the rural poor themselves do not place
 

high value on the acquisition of household electricity. When 
villages without electricity are polled about their preferences,
 

electrification is low down on the list, with highest priority
 

given to ervices like-health and water supply.
 

JA stronger New-Directicns case for rural electrificatiOn
 

can be made on the grounds of the potential impact on the rural
 
poor of certain productive and mnicipal uses of electricity,
 

and of procurement from local industry of materials used to build
 

and .maintainsuch infrastructure projects. Productive uses­
in the for 
of rural light industry or irrigation-generate
 

employment for the rural poor, whose major source of income is
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from off-farm earni s micipal uses of electricity can 
facilitate .the supply of sexvices such as health clincs, night 

education classes, or street lighting. These services are 

accessible to and valued by. the rural poor more than household 

connections. 

projects-

As currently designed, rural-electrification projects 

do not necessarily result on their ovuMn these desirable impacts. 
V9 should therefore direct more attention to evaluatirg the 

"on-householdpotential of its rural-electrification 

not to provide them with a better justification, but so as to 

learn how to design them in a way that assures that this potential is 

realized. Some possible approaches would be the following: (1) 

credit and/or technical assistance for rural light industry could 

be included in RE projects-or other features that would increase 

the probability that electrification would result in the
 

establishment or expansion of employment-creating uses; (2) 

similarly, AID could try to increase the probability that municipal 

services directly benefiting the rural poor, and dependent on 
electricity, vould be introduced with an electrification project: 

a health-clinic component .mightbe put together with an RE project, 

or special consideration could be given for hookups and rates to 

municipalities that organize such efforts on their own; (3) attmnpts 
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should be made to facilitate local procursment of equipment and 

materials for rural-electrification projects and, indeed, for all 

AID-financed infrastructure projects; infrastructure projects create 

a large, pre4ictable and ongoing demand for certain locally
 

suppliable materials, and many such local supply operations are
 

labor-intensive.
 

Promoting the local supply of AID's rural-electrification
 

projects will require an overhaul of specifications for RE projects­

as is now being done with road-construction specifications as part 

of the attempt to introduca labor-intensive methods of construction. 

The effort will also require that AID anlist the assistance of those 

who have a vested interest that such local supply take place-local 

associations of manufacturers, ministries of industry and comerce, 

local labor unions, etc. 
For the AID missiou, in contrast, local­

supply arrangements are undesirable in that they mean an increased 

ezpenditure of scarce project-preparation time. In order to keep 

this burden off the mission, and to create a vested interest for 

local supply within AID itself 0 ID should create an office of 

"backward linkage" to supervise the search for local-supply 

possibilities. By neglecting the backward-linkage aspect of its RE 

and other infrastructure projects, AID may be giving up -the greatest 

opportunity that such projects offer for New-Directions impacts. 



All the above suggestions will.require a questioning
 
of the standard way in which AID's 
 rural-electrification projects
 

ae .designed and implcmented, v 4 odifications of design and
 

specifications 
will be .required that maximize the employment­

creating 
uses of rural electricity and the employmet-creating-local
 

procurement for RE 
 projects. Up to now, PR project design has not 
been subject to this kind of scrutiny, in contrast to the case of 
road-construction technology. The desired modifications of RE
 

project design, of course, will be different from those in roads,
 
for electrification 
concern will be gocused more on employment-creating
 

uses of the infrastructure facility 
than on employment-creating
 

techniques of construction. 
 But the two are similar in that they 
both merit the promotion by AID of employment-creating supply of
 

construction and maintenance 
materials.
 

AID may in same cases 
be introducing large rural-electrification 

projects into areas where electrification, or central systems, are 
not yet economically justified. Up to now, AID's justifications 

of rural electification simply assume that electricity is more 

efficient than existing fozms of energy use (wood, kerosene, 

batteries, etc.)-and that .central-station systems are more economic 

than existing diesel generators (autogeneration). AID usually says, 
for example, that one of the important economic benefits of the 
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introduction of .rural electricity is tho replacement of kerosene 

use-in household lighting: electricity is cheapar than-kerosene,
 

causes less pollution, and-reduces the demand.for petroleum
 

derivatives. 
This is a.quite partial-reckoning of costs and
 

benefits. *e saved cost of .kerosene in household lighting .needs 

to be compared to the increased use of petroleum derivatives that 

results from the new power-generating plants and from consumption 

uses that are complementary with the increased use of electricity. 

Similarly incomplete benefits are cited with respect 

to the substitution of electricity for wood as a scurce of energy 

in the household. This substitution is said to help prevent
 

deforestation. 
AID studies actually show, however, that even
 

those poor who hook up to the system continue to use wood for 

cooing and i.roning.JThis suggests that electricity is not 

competitive with wood-at least for the poorest-and does not 

therefore lead to the alleged conservation benefit.
 

'JCentral-station systems should also not be assumed to
 

be always ore efficient than autogeneration. The introduction 

of rural electricity through independent diesel generators-or the 

continuation of an existing autogenerated supply-would in various 

cases be more efficient than the introduction of central-system
 

supply.' In contrast to autogenerator units, central-station
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systes srequira difficult management skills that are scarce in 
developing countries, especially for the state power authorities
 

now usually in charge of electrification. 
The integration of power
 

supply in central-etation systems-said to be one source of their
 

efficiency-can upon closer examination be seen to have a significant
 

disadvantage: central systems spread the results of breakdowns to
 

more consumers and over more systems than in the case of a set of
 

independent autogenerators covering the same number of municipalities.
 

Because these breakdowns, and the faulty maintenance practices that
 

contribute to them, are common in developing countries, the
 

breakdown-magifying impact of central systems introduces a significant
 

economic cost not present in the more primitive, unconnected generators.
 

Growth through autogenerators allows a more divisible
 

investment in electric power-often more suitable to the capital
 

scarcities of developing countries and the uncertainties about how
 

and where demand will grow. 
Growth of rural electricity through
 

autogeneration can also elicit local organization and financial
 

participation in a way that central-system growth does not. 

Unfortunately, the biggest argument against autogeneration is that 

it is easier for AID to finance a big capital project than lots of 

little ones. The evaluation suggests some ways in which'this problem 

might be overcome, and.how AID might finance autogeneration in cases
 

ihere it is more desirable than central-system supply.
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Introduction
 

M4ost of the attempt to justify rural-electrifi cation.
 

projects in New-Directions terms has focused 
on the impact of
 

electrification on 
the rural poor. The design and operation
 

technologies of rural-electrification 
systems, however, have not 

been subject to the close scrutiny for V.-w-Directions implications 

that the technology of road construction has. Despite the lack of 

discussion of alternative approaches to design and operation of
 

electrification systems, it would s'iem that some theseof choices 

would have considerable impact on how growth in the countryside 

takes place. Partly because of the lack of discussion and research 

on alternative design and operation questions, rural electrification
 

was not given as much time in this study as rural roads. The 

folloving discussion, then, should be seen as indicative of the 

kinds of issues that merit further exploration. 

AID's impact studies of rural electrification (RE) Wma . 

focused mainly on household use, as opposed to industrial, • 
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commercial and public uses of rural electricity.1 The attempt to 

answer criticisms of rural-electrification projects have also 

placed most of their emphasis on the benefits accrui 4 to 

household users of electricity.2 This focus of attention on benefits
 

to household customers has contributed partially to the neglect
 

of Net-Directions opportunities lying in non-household consumption
 

and in the design and operation of the system itself, Before these
 

'Itshould be noted that the focus of the New-Directions-related
 
discussions and evaluations of RE projects has been on household
 
consumption even when the projects themselves had a 
production­
consumption focus.
 

E.S., U.S. Agency for International Development/Philippines,

"Nationwide Survey on Socio-Economic Impact of Rural Electrification,"

10 February 1978; preliminary results of this study can be found
 
in U.S. Agency for International Development, "Philippines: Rural

Electrification V," Prr:ject Paper AID-DLC/P2275, 21 November 1977,
 
pp. 51-56; Development Alternatives Inc., "An Evaluation of the
 
Program Perfor-lance of the International Program Division of the

National Rural Electric Cooperative Association" 28 January 1977;
and Development Associates, Inc.,-"A System for Eva"usting"the

Economic and Social Impact of Rural Electrification in Bolivia,"
 
(Final Report),.Contract No. AID/otr-C-1382.
 



other sides of rural electrification are discussed,it isl useful, 

to understand whv AID has teanded " o,en on t.henbeefits "to 

household consumptionrof rural electricity. 



4.
 

Household vs. Other Consumption
 

Most of AID's rural .electrification projects have been
 

promoted, designed and rmplemented by the National Rural Electric 

Cooperative Association (RECA). In 1976 and 1977, for example, 

NBECA worked on various stages of promotion and design of AID
 

rural-electrification projects for the Philippines, Bangladesh, 

Pakistan, Syria, Guatemala, Honduras and Bolivia. Outside the 

engineering design work, AID-uses.only NRECA as its contractor for
 

the design and implementation of rural-electrification projects.
 

(NRECA does not have the capacity to do engineering design, according
 

to AID; this work is contracted out to private engineering firms.)
 

The NECA model, forged out of its expe'rience with rural
 

c-ooperatives in the United States during the 1930s, evolved mainly
 

out of concern over rural household consumption. The appeal of the 

cooperative model for rural electrification in the U.S. was an
 

appeal to the potential household consumar who was not large enough
 

to interest the private utilities. The cost of rural household 

connections was particularly high in the U.S. couv'tryside, where 

rural settlement patterns were dispersed. This was in contrast to 

the denser and more nucleated rural settlement of Europe and many
 

Third-World countries. The U.S. cooperative model, then, was infused
 

with a populist appeal to the "little guy" who was being ;exploited 



by the big utilitis. The little guy was 6e negleacted rural
 
household , consumer.9,. not the industrias or comercial.,,sablishments
 

that one might find-in the area of Influence of an RE cooerative 

The Philippine success story 

Before giving some examples of the household emphasis 

in AID and SECA decisionmaking on rural-electrification projects, 

it is important to note one final reason for this emphasis. 1,A 's
 

most successful rural-electrification program has been in the
 

Philippines, where it invested US$80. million in RE projects over
 

the 1972-1978 period. For ATD and NRECA, this successful program 

became a launching pad for other RE programs in Asia--mainly, in 

Pakistan, Indonesia and Banladesh. /ural-electrific&,tion projects 

nov account for 40Z of AID's food-nutrition lending in Asia. 

The Philippine case was somewhat unusual in that rural
 

electrification received 
a major political and financial counitment 

of the government because it was seen as crucial to one of its 

basic political objectives-to vin support away from the Communists 

In the countryside. This political objective meant a strong 

emphasis on household consumption, 3 also reflected in the AID-f inanced 

*
3The objective of winning ouer the peasants would not necessarily

mean a 
priority for household consumption; electrified and small­
scale irrigation for agriculture would also further such an objective.

Though such a use of electricity was not an initial focus of the

Philippine program, it was added later as part of a 
program to
 
create and assist water-,lser associations. (Continued on following
 
page.)
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(Footnote 3 continued) Electrification was not the only rural 
program in the Philippines with the objective of winning support from 
the Comunists. The "compact farm" program was also meant "to help
blunt the threat of insurgency and to bring dissident farmers back 
to the government fold." Jose V. Barrameda, Jr., "Compact Farming
in Camarines Sur," p. 1, Appendix to Frank Lynch, "Rice Farm Harvests 
and Practices in Camarines Sur...," Social Survey Research Unit, 
Research Report Series, No. 2, January 1974.
 



impact studies carried out by the Philippine Natioual Electrification 

Administration with the technical assistance of the U.S. Census 

Bureau. Interestingly enough, the results of the Census Bureau/NEA 

impact study suggest that the political objective was achieved: the 

benefit cited most frequently by the new rural household consumers 

was "an increase in peace and security in the countryside." 5 

76 Philippine case, then, was a happy marriage of the 

AID/NRECL emphasis on household consumption and the high political 

priority given by the Philippine government to winning over the 

rural population by supplying it with household electricity. Since 

the Philippine case is one of AID's most successful stories of 

rural electrification-in terms of getting the system in place and 

having it managed vell-iI is not surprising that the household 

emphasis-of that success story and its evaluations tends to gat 

carried over to other cases. 

ses footnote 1 above. 

5 p.52 of the Philippine RE loan paper cited above. It is difficult 
to say to what extent this result was influenced by the form of. the 
survey instrument, whereby respondents were given pre-determined 
answers -to select from-ons, of which was "an increase in peace
and security." P.es-ondents may have felt it was safe to give the 
peace-and-security answer. This iype of response has also been 
reported in RE impact studies for other countries.
 

One would like to know what the increased peace-and-security resulted 
from. Individual household lighting? Village and town lighting?

One would think that the village lighting would be the most likely 
answer. This in itself would be an interesting finding, because
 
it would mean that the major benefit to household consumers of
 
rural electrification resulted from a public-service use of
 
electricity, rather than from individual household connections 
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Flat vs. metered charges 

The concerns of U.S. rural-electric ..cooperative development,
 

and its focus on the household consumer, are prevalent today in the 

myriad decisions that NRECA and AID make when designing RE projects 

in other countries. XRECA tends to be against the use of flat 

charges for household consumption, for exmple, instead of charges
 

based on metered use. Flat charges have been used by the Indonesian 

power authority and some other countries on the grounds that this 

saves the additional cost and complexity of meters and theiz monitoring. 

NRECA is against these flat rates, in contrast,on the grounds that 

-they are inequitable. The user of little electricity, who is likely 

to be among the poorest of household consumers, pays the same as 

the larger user and thus subsidizes the latter's consumption.6 

The use of flat charges in the Third-World context of
 

frequent blackouts and rationing may actually result in less
 

inequity than one might think. The shortages, that is,put a ceiling
 

on how much anyone can consume, and thus act as a leveler of the
 

distribution of electricity consumption among households.J ndeaed 

the Indonesian power authority combines the flat charges with a 

device that automatically limits electricity use after a certain point. 

6A partial discussion of this difference of opinion is found in
 
USAID, '7ural Electrification - t' .. . .
 
Preliminary Engineering and Feasibility Study Report," by the
 
National Rural Electric Cooperative Association, Task Order No. 5p

Contract No. AID/pha - 1090, Central Java, Indonesia, August 1977,
 
pp. 62-63.
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This limiterl adopted by the Indonesians to ration scarce electricity, 

ends up performing the same leveling function as frequent blackouts­

and in an even more equitab?, way. (AID and NEECA have also expressed 

disapproval of the limiting devices because they are felt to be 

part of a "shortage mentality." 7 The conditions of shortage will 

no longer exist once the Indonesian project is finished, it is felt, 

and the limiters will restrict the utilization of the new installed 

plant to full capacity.) 

Another reason that flat charges may make more sense in 

AID-recipient countries has to do with institutional problems of 

state-controlled electricity distribution. Distribution of 

electricity is noted for its difficulties in developing countries, 

partly because of the myrih4 individual accounts a state utility 

has to deal with and the vulnerability of such a bill-collecting 

process to graft and corruption. This contrasts markedly with the 

organization of electric-power generation, where contact with 

buyers involves only a few large wholesale purchasers thn 

that minimizes the nmber of contacts that a state disribution 

company has with its consuming public, then, will give the company 

7 Disagreement with the limiters can be found in the citation of
 
the preceding footnote, pp. 49, 63.
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a better chance to do well.
 

Finally, metering'. is objected to by recipient: countries! 

on the grounds of its costliness and cumbersomeness. With flat 

charging, then, the utility may be more willing and able to hook 

up a larger portion of the poor population than it would be if it 

had to do so with metering. The equity benefits of metering, in 

sum, may be less than their costs. Though flat charges are disliked 

by AID and HREC. on equity grounds, the-alleged superiority of 

metering on these sam grounds may turn out to be academic in
 

developing-country anvironments. 

There are ways other than metering to approach the equity,, 

question that concerns MECA. In areas uhare homogeneously poor 

populations are found, for example, lower flat rates could be charged 

to these consumars than to those living in areas populated by 

better-off groups. Or different flat rates could be determined, at 

the time of the electricity connection, based on a measure of the 

quality of the house or of the number of appliances possessed by 

the household. Or, as AD tried to do in the Indonesian case, RE 

development can be limited to homogeneously poor areas. 8 Though 

these approaches are a cruder way than metering of getting at equity, 

they also do not involve the institutional and financial costs that 

metering does.
 

USAID, "Indonesia-Rural
 
Electrnficatiou I," Project Paper AID-DLC/P-2244, 2 September-1977. 

8 
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Protecting household rates
 

Another rutal-electrification issue that merits some
 

exploration is electricity rates. 
Consistent with pro-household
 

concerns, AID and NRECA have sometimes objected to the charging of
 

lower rates to users of electricity for productive purposes--or for
 

larger-volume purchases by such users-as is often the policy of
 

state power authorities in recipient countries. Pakistan and India
 

are exaples, where users of tubewell pumps for irrigation have
 

been allowed to pay considerably less than household users do,. 

The argument against such rate policies is, in part, that household 

users should not have to subsidize non-household users. 

Third-World countries frequently prefer to subsidize
 

productive uses of electric power at the cost of household uses.
 

This preference may relate to the considerations discussed above
 

concerning flat charges vs. metering. Supplying fewer larger users
 

as opposed to many smaller ones, that is, may be a more easily 

achievable task for a state power authority-for the sae reasons 

that electricity generation is "easier" than distribution. 

New-Directions policies are concerned with maximizing the 

impact of rural irtrastructure projects on the rural poor. This 

means that the costs to household consumers of "paying for" the
 

lower rates to productive uses of electricity should be compared to
 

the benefits to the rural poor of additional employment resulting
 



from the productive uses of electricity--and from the fact that
 

state power authorities are often more interested in and do better 

at supplying productive users. Tubewells in particular are known
 

for the increased opportunity they provide to employ additional
 

labor, because they increase the potential to farm the land
 

intensively. On New-Directions grounds, then, priority might
 

be given in some cases to certain non-household uses of electricity,
 

perhaps even explicitly at the expense of household users. As in
 

the example of metering vs. flat charges, the loss in equity to 

household users may be less to the rural poor than the gain in 

increased employment opportunities resulting from productive 

electricity use. 

All this is not to say that non-household ,uses of 

electricity will always have higher benefits than household uses­

or that productive uses of electricity will even have the employment 

benefits predicted. Some recent literature, for example, suggests 

that (1) the employment-generating effects of rural light industry 

are not really what they were thought to be,9 and (2) that 

productive uses of rural electricity yield such high returns that 

This reasoning, as well as the other side of the argument, is
 
pr'sented in Dwight Perkins, Rural Small-scale .ndustry in the
 
People's Republic of China (Berkeley: University of California
 
Press,. 1977). For a sumnary. of the *case in favor of rural light

industry, on- pro-employment grounds, see International Bank for 
Reconstruction and Development (IBRD), "Rural Enterprise and
 
Nonfarm Employment," A World Bank Paper, January 1978.
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users do not need subsidies to a4opt it. 10 Despite these doubts, 

however, recipient courtries still show preferences for a promotional 

approach to non-household rates. This approach needs to be evaluated" 

in tarms of its New-Dirctions potential. 

The position I am taking with respect to electricity rates, 

and the use of them for subsidy and taxing purposes, is not a 

popular one in .the literature on rural electrification. Tampering 

with rates in this way is considered financially untidy for-the 

electric utility, whose prime concer should be to make itself a 

self-sufficient enterprise. The institutional viability of these 

enterprises, it is felt, should not be burdened with redistributive
 

or promotional policies; more efficient subsidies and taxes should 

be found to implement these policies. The productive users of 

electricity, moreover, are said to be able to pay market rates for 

it because the returns to such electricity use are so high-as 

witnessed by the fact that firms often buy their own high-cost 

generators when there is no sourcealternative of electricity. 

Subsidies to productive users, then, are said to have little net 

impact on the growth of production. for they simply reimburse 

10 
For a sumary of the argument against "promotional" rates for 
productive uses of electric power, see 
IMP."Rural Electrification,"
 

A World Bank Paper, October 1975. 
11See,for example, the ZRD paper on rural elect.1rification cited above. 
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these users for costs that they were Willing to undertake anyway. 

Finally, the effects of promotional rates are said to be regressive. 

The subsidy is often "financed out of the household rates, that is, 

which means that the "little guy" ends up subsidizing the big one.1 2 

The arguents against using electricity rates for subsidies 

and taxes make good sense. The main reason I question them is that 

the use of electricity rates to pursue development strategies is
 

comon practice in Third-World countries-as it has been in the 

history of U.S. electric-power development. While AID and IBED6' 

often object the subsidies, the recipient countries continue to 

apply them Since AID often ends up going along with the subsidies 

in the end, there is some reason for trying to figure out how one 

might live with them better-instead of steering clear of them 

completely fDr economic reasons. 

The donor world is nuch less accustomed than Third-World 

countries . loving.with, the .coacept..of statk.-cqupanies, as 

mechanisms through which to channel national development policies. 

12The proponents of this anti-subsidy/tax position do not reject the 
concept of subsidizing power rates for rural electricity across­
the-board, at least in the early years of the system's growth.
Because the unit cost of supplying rural electricity is so much 
higher than for urban electricity, it is felt, the rate should not 
reflect the full cost of providing service in the early years.
If it did, it is argued, little electricity consumption would occur. 



Donors axe more iuterested in the potential for fiuncial self­

sufficincy of revenue-earning public enterprises. They are concerned 

with the independence and protection from the rest of the public
 

sector that revenue will provide. Third-World governents often
 

see just the opposite side of the picture: the revenue-earning aspect 

of the service presents one of the scarce opportunities to execute 

smoothly the subsidy or tax features of certain development strategies. 

An important part of this opposite picture is that well-working 

institutional mechanisms for dealing out subsidies and collecting 

taxes are hard to come by in developing countries. Such mechanisms 

are difficult and expensive to create and are usually vulner:able 

to graft. When a ready-made mechanism for both subsidies and taxes 

comes along, like electricity charges, it is hard to resist. In 

comparison to the more difficult and direct approaches to thi 

subsidization and taxation of various sectors, then, the ready-made 

mechanism of electric-power rates must seem quite effective to 

policymakers in Third-World countries-and worth the cost imposed 

on the financial independence of the power entity. 13 

13 This same logic also lies behind the insistence of Third-World 
countries on using concessional interest rates on agricultural

credit-despite the barrage of donor criticism and comon-sense 
economic reasoring against this position. Like electricity -rates, 
interest rates are a handy instrment to latch onto: they are 
administered by an al,.ad5-existing institution, with cosiderable 
institutional representation in the geographic area where the 
to-be-subsidized sector is located. 
As with electricity rates,
 
interest-rate subsidies represent a quick and ready vehicle for
 
getting something difficult done.
 



Despite the current wisdom to the contrary, AID should 

take a closer look at the possibilities for using the electricity­

tate structure to pursue some New-Directions objectives. Recipient 

countries will probably use the rates for similar purposes anyway. 

And there may be good institutional reasons, as noted above, to
 

prefer the state power companies as instruments for executing such
 

policies. These reasons may be just as powerful, in a different
 

realm, as the economic arguments against doing so.
 

Household cor6umers and the rural poor 

/ J act studies of rural electrification consistently find 

that the household users of rural electricity are the better off 

am, V the rural population.14 
This is not surprising,. Lnce 

household electricity usage requires expenditures for hookups, wiring, 

14 
E.g., University of Florida, Center for Latin American Studies,

"Rural Electrification: An Evaluation of 
Effects on Economic and
 
Social Changes in Costa Rica and Colombia," 31 August 1973; IBRD,
 
"Costs and Benefits of Rural Electrification-A Case Study in El
 
Salvador,"P.U. Report No. RES 5, 1975; USAID/Philippines,
 
"Socio-Economic Impact..."
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monthly consumption, and for the purchase. of appliances. - Where
 

rural electricity actually succeeds in reaching truly poor households,
 

moreover, usage is virtually limited to lighting. In these, cases, 

electricity does not suceed in substituting for wood and other 

fuels in cooking, the principal use of energyTby poor rural 

households. 7 

It: is difficult. to provida a.stro g New-Directions 

justification for rural electrification if, one rests the rgument 

mainly -on household consumption: either.the poorest of the ,poor are 

excluded, or their gain is limited to the substitution of 

electricity for other fuels in lighting. It may be that the 

substitution of electricity for other sources of lighting in poor 

households represents an important gain for the rural poor. But 

AID needs to show that this in1 is greater than those to be had 

from the development of non-household uses of electricity, or 

15 Some AID missions have recognized the regressive effects of
 
electricity's user costs on benefit distribution. They have attempted

to eliminate, lower, and/or finance the capital costs of connecting
 
to the system. The concern for lowering connection costs also
 
arose out of the finding that many rural inhabitants would not
 
connect up to the proposed systems at prevailing charges--which

would make it impossible to finarcially justify the RE project.
 

16E.g., the Philippine impact survey cited in the above note, pp.4-5;

the Nicaragua case study in Development Alternatives, Inc., "An
 
Evaluation of the Program Performance of the International Program

Division of the National Rural Electric Cooperative Association"
 
28 January 1977.
 



17 

through investment in other rural services like water supply. 

All this is not to say that the benefits of household 

consumption are not worthwhile ones. It is just that household 

cons I not be the trump card that ruralmption may lectrification 

has to offer with respect to the rural, poor none sense, then' 

AID's and INECA' s concern for equitable, treatment of the household 

consumer may sometimes lead to a.more,'regressive" approach with 

respect to the rural poor: greater eployment opportunities for 

the poorest are neglected in order to protect the household consuMers 

of electricity, who are not the poorest. Lover electricity rates 

for non-household consumption, then, might in some cases be more 

equitable because they transfer the benefits of a project from
 

the better-off beneficiaries of rural electricity (the household 

consumers) to the poorest-off beneficiaries (those who gain 

employment because of the use of electricity).
 

Electric utilities and appliance-using consumption
 

It is the nature of electricity-producing companies that 

they engage in the promotion of electricity use. Increased usage 

gives them greater revenues and evens out the peaks and troughs of 

17
demand, thus increasing their load factor. Promotion of electricity
 

The load factor, expressed in percentage tems, is the ratio of 
average capacity usage to peak capacity. The higher the load
 
factor, the less unutilized capacity there will ba.
 

17 
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use by utilities occurs even in systems where there are periods of 

rationing or outages resulting from faulty equipment and maintenance, 

inadequate installed capacity and, in hydro-based systems, lack obf 

rain. The consumer, rather than the utility, incurs the costs of 

the idle or damaged appliances during the rationing periods, or 

the costs of privately regulating uneven voltage. Increased consumer 

use of the utility's electricity supply, then, increases its 

revenues during non-rationing periods and imposes extra costs mainly 

on the consumer during shortages. 

Rural electrification is considerably more costly 

than urban electrification because of lower population densities in 

the areas served. Put together with the necessity of installing a 

minimum costly physical plant from the start, this moans that rural 

electric utilities can have coniiderable axcasc capacity, ard thus 

operate at high unit costs, for many years. If run well, then, a 

rural utility will have to promote electricity consumption'even 

more aggressively than the urban utility. 

L/3
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Tor all the above reasons, it is in the utility's interest

18 

to create and serve an appliance-using clientele. One such
 

promotion technique is the offering of installment credit--through
 

electric cooperatives, for example-for the purchase of electrical 

19

appliances. For purely business reasons, then, it may be against
 

18A passage from a NRECA report on the Indonesian rural-electrification
 
project gives a sense of these promotion concerns: "This electric
 
cooperative will be providing electric utility service to a very
 
large group of persons who have never before used such service...
 
A great amount of education and power use promotional work must
 
be planned and carried out by the sponsoring agency of the
 
government and by the cooperative itself. Very few of the
 
prospective customers have ever had the opportunity to enjoy use
 
of electric service. Viability of the project depends on a high
 
rate of connections and an increasing use of power over the years..

Full utilization of the system shoul' be encouraged. Member
 
services specialists can show consumers how to benefit from
 
additional uses of electric energy. Night lighting and other
 
off-peak consumption of power will give the system a better load
 
factor" (p.91).
 

Also, "In'ountries and in times not hampered by energy shortages,
 
there should also be an incentive component to the rate
 
schedule to encourage consumers to make more abundant use of
 
electricity. They must believe that their investment in a greater
 
use of electricity is worthwhile when equated to the social and
 
economic benefits derived from that use" (p.70). USAID, "Rural
 
Electrification Preliminary Engineering and Feasibility Study
 
Report," by NRECA, South Sulawesi, ludonesia (August 1977).

Also, "In every home, there are many potential uses for
 
electricity. Consumers must be shown that the electric service
 
is better and cheaper than alternatives" (p.77). USAID,
 
"Preliminary Engineering..." by NRECA, Central Java (August 1977).
 

19The Indonesian mission has uggested that the state power authority
 

use credit in the housewiring fund, after it is rolled over, to
 
finance consumer purchases of water-heating coils, hot plates

and rice cookers. USAID, "Indonesia-Rural Electrification I,"

No. 497-0267, Volume II (August 1977), Annex G-l, p.3­
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the interests of rural electric cooperatives and other local utilities 

to make decisions about rates, investents, and other matters that 

would benefit the poorest sectors of the population-especially ifl
 

any of these actions are financ( out of rates charged. to the, 

appliahce-using clientele., are is somewhat of a conflict,.
 

sum, between the objectives of fufnimzing thei ipact. of! rural 

electrification on the rural poor and of creating and runn1ia 

yell-functioning rural utility. 

AID s rural-electrification coops provide an opprtunity 

to look into the question of what typot of utility can be more 

attentive to the rural poor-public grids, private grids, or
 

autAMMous local utilities (public, private or coop). The above­

cited impact study of the Philippine rural electrification found
 

a somewhat lower income level among users in villages and towns 

supplied by coops rather. than private or state-.utilities. But the differenee 

in .incoe levels was not great enough, nor tLe analysis.of causality 

comprehensive enough, to deternine whether this finding has any significance 

with respect to the coop model. An AID-contracted study of RE 

cooperatives in Latin America found that they charged more for 

power than the stata-operated grid systems,19a *The iti~dy did ot look 

into whether this difference was due to real differences in cost, 

or to different pricing and profit policies. Since AID relies so 

heavily on the coop model for its rural-electrification programs, 

19aevelopment Alternatives, Inc., "An Evaluation of the Program
 

Perormance of the International Program Division of the
 
National Rural Electric Cooperative Association," 28 January 1977.
 

http:analysis.of
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it is important that .this type of finding be investigated further. 

It may be that a strong business orientation of a utility, along 

with ,its emphasis on appliance-using clientele, is the only way 

to get adequate electric utilities established. If that is the case, 

then rural electrification may not be conducive to having its impact 

directed to the rural poor. 

Conclusion
 

The discussion above suggests that the greatest New-

Directions impact of rural-electrification projects may lie elsewhere 

than with the benefits to rural households. Concern with providing 

equity to household users-or distributing equity properly among 

household users--may result in a fairly limited impact on the rural 

poor. The focus of equity concerns on the household consier is 

somewhat misplaced outside the context of U.S. rural history, where 

rural unemployment was not a major problem the way it is in the 

Third World today. In the Third World, moreover, the plight of 

the "little guy" at the mercy of the "exploitative" 
private utility'
 

is not a gripping issue. Instead, a good part of the gains from 

electrification for the poorest may occur through electricity-using 

production activities that increase employment addition, the 

impact on the poor of public uses of electricity-like village, 

hospitals and village lighting-may be much greater than the 

availability of electricity for individual household use. 
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That rural electricity can have a positive affect on 

the rural poor through the employment effects of non-household uses 

is not a new idea. But AID's tendency to focus on household consumption 

in its evaluations of rural electrification has resulted in a neglect
 

of this potential. re specifically, AID should (1)look into the 

way this particular impact has occurred in rural-electrification 

projects and devise criteria for maimizing it; (2)correspondingly, 

devote less evaluation funds to household electricity impact btudies: 

these studios read as somewhat forced attempts to "squeeze" 

New-Directions justifications out of rural-electrification projects, 

trying to smooth over the fact that household electricity will be 

used mainly by the better-off; and (3)try to break loose from 

the unquestioning acceptance of the conventional wisdom on how to 

design and run rural-electrification systems. 
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'Forward Linkages 

Z an electric powar systam is. rit in place and . nmanged 

reasonably weil, one can be fairly certain that households villlbe 

connected up to it and receive its benefits. There is much less 

certainty, however, about whether employment-generating uses of
 

electricity will occur, as well as public-sector uses benefiting the 

poor. Though the non-household use of electricity may have a 

greater potential than household use for having an impact on 

the rural poor, then, the certainty that such a favorable outcome 

will occur is not as great. 

AID should attempt to increase. the probability that the 

potential benefits of non-household use will actually take place-­

instead of settling mainly for the more certain household benefits, 

which do not always fit New-Directions objectives that well. Some 

possible ways of exploring this potential are (1) to look at 

cases where rural electrification has had powerful employment effects, 

uncoverand try to the sequence that led from the power facilities 

to the employment impact; (2) to analyze the ways in which various 

"technical" decisions-about rates, layout of the facilities, 

selection of comunities to be served and geographical sequence of 

electrification-can influence the location of rural industries 

and the type that locate; and (3) to try to forgo the link between 

electrification and employment-creating uses in the AID project 
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iseLz--zor ezample, by Lncluding credit and technical assistance 

for location of small labor-using industries. 

Rural-electrification projects tend to be looked at as
 

technically pat. VD/ gn and operational questions are seen as 

being subject to standard solutions. 20 It is important to 

recognize, however, that there are technical and organizational 

alternatives, and that they can have different development impacts. 

In many instances, the technical choices necessary to bring about 

the desired linkages may be considered contrary to &ood standard
 

practice-as labor-intensive road construction techniques were 

considered for many years. It is. not that contractor organizations 

cannot be convinced or directed to make decisions that maximize 

such linkages; they are simply not used to looking for the opportunities 

for such decisions in the myriad choices they make when designing 

20	 
A NRECA discussion of engineering and construction for the
proposed North Central Klaten RE project in Indonesia is an
example: 'large outlays of money for system design can be avoided 
by 	using already available standard design/critaria, construction
 
specificarions and drawings, and approved materials. 
All of

these have been thoroughly field-tested in close to a thousand 
rural electric cooperatives, and are available from the Rural
 
Electrification Administration in the U.S.A" (p.39). USAID,

"Preliminary Engineering..." NRECA, Central Java.
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their projects. Ultimataly then, AD should learn more about 

bow to identify these technical alternatives and their differing 

development izmpacts. What it learna should infoz= the instructions 

it gives to its rural-electrification contractors. 

ther approach to forging the link between rural 

electrification and electricity uses that impact favorably on the 

rural poor is for AID to be selective about where it does such 

projects. AID might finance RE projects only with governments that 

are already showing a strong political and financial commitment to 

makin the link between rural electrification and employment 

generation. Usually, however, a certain-type of AID project sees 

to "spread" from one country to the next-often because it worked 

well in•ona country, like rural electrification in the Philippines, 

or because it. fits AID's progrmming constrainca, like sector lending 

in the late 1960s. This way of deciding what to do in any particular 

country is not without merit. Learning by doing takes place, and each 

successive experience with a particular type of project is a little 

more informed. (This benefit is often sacrificed, however, because 

of the pressure to do certain types of projects simultaneously.) 

But the "spread" model does not allow for much selection of pr acts 

on the grounds of what works best in the country at hand e 

soundest New-Directions justification for a rural infrastructure 

project, then, may be related to parallel commitments and progrin 
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that a particular recipient-government is undertaking-progrms that 

,will Maximize the impact of the infrasructure facility on the rural 

poor*
 

Services to por1ua 


Mitn consistently mentioned in AIDs impact studies 

of rural electrification was the way in which electricity facilitated 

the supplying of public services that were not previously available­

a coiunity clinic that could not operate without electricity-using 

sterilization procedures, a school that could not operate at night
 

without electric light, etc. To the extent chat such services are 

free, they can reach the rural poor more than individual household 

electricity. AD should attempt to identify those electriiity­

dependent services that have the greatest impact tho rural pooron 

and, as in the case of employment-croating uses, try to force the 

linkage in the project bedIn the supply of tlectricity and thi 

supply of the service.LA local-clinic component for example, could 

be included in a rural electrification project. 

As in the case of employment-generating uses of aloctridty, 

there may be some argument to haviu& the more "regressive" household 

sector subsidize these public uses of electricity. If the poorest 

of the rural poor are not usually able to acquire individual 

household connections, then lowering the covts of the hookup may, 

http:service.LA
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not: constitute that significant a benefit, to those poorV-O."ieed, 

financing the hookup costs nay simply result in subsidizing the 

capital costs for better-off households-costs that they mizht," 

n and able to pay on their own.have been will 

w-Directiona terms, then, the more sianificant 

benefits of -rural electrification may lie not so much in ltwaring 

thea'capital costs of household connections as in maximizing the 

creation of electricity-using services that benefit the non-adopting, 

poor. To this end, one might want to promote the conmmity uses 

of electricity and rely partly on the "better-off" household 

connections to help pay for them through "tougher" rates. (Note 

the contradiction between this suggestion and the normal tendency 

of electric utilities, noted above, to promote the greater use of 

household electricity.) In order to clarify some of these issues, 

it vould be useful to have some evaluation work on various AMh 

atempts thus far to lower the cost of the hookups. It is 

important to find out if non-adopters are staying behind because 

they cannot afford the capital costs of electricity-or the 

operating costs. If the latter is the case, then financing the 

hookup charges will have less potential than other approaches 

for eztending the benefits of electrification to the rural poor. 



Backward Linkages 

.4*allel to concerning itself with the linkage ,between 

rural electricity and employment-creating uses.of it, AID should 

try to maximize the linkage between electrification projects and 

local suppliers. Much of the equipment for RE projects can often 

be manufactured locally at com etitive prices-particularly poles, 

lines, conductors,small transformers, switchgear and substations. 

In general, public-sector infrastructure projects usually account 

for large shares of the gross capital formation that takes place in 

developing countries and therefore represent significant opportunities 

to feed demand into local industry. Because of this potential of
 

its infrastructure projects, AID should require that such projects
 

attempt to feed their demand into local industry. Similarly, AID 

should ask what decisions are being made about project design and 

specifications that will facilitate local supply of the project. 

The importance of requiring that infrastructure projects 

show what they are doing to feed demand into local industry 

cannot be overemphasized. This is because the stakes are high, and 

because the biases of the system all run in the other direction,
 

including AID procedures themselves. It is important to kncm not 

only what attempts are being made to maximize local procurement, 

53 
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tparticularly of labor-intensive good 1 it is also importar to 

find out how the technical specifications for the project can be 

changed so as to qualiy existing local production. The questions 

should be asked in a way that elLcits an actual attempt to do things
 

differently, rather than just a "cosmetic" response. To obtain
 

adequate answers to such questions, it may be necessary to hire
 

an independent consultant with no vested interests in having the 

project go forward as such projects have in the past. In fact, it 

would be useful to contract an entity that has a vested interest
 

in making the project go the other vay-a local manufacturing 

association, the representative of a ministry of industry and
 

commerce, a labor union. A separate office in AID responsible for 

technical assistance to.local industry would be another appropriate
 

entity with the-"right" vested interest, as discussed further below, 

Arrangements with local suppliers 

The Philippine rural-electrificaton project provides 

one example of how AID can link its projects to local-industry 

supply. AID had insisted that the Philippine project use locally­

supplied rather than imported wood poles for stiinging the electricity 

wires. The Philippine olectrification authority wanted to import
 

the poles since local sources of supply were not adequate. AID
 

prevailed in this case, and AID-contracted technicians helped set
 

up local timber operations. Today the electricity poles in the
 

Philippines are fully locally supplied.
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The case of the wooden poles was a particularly apt 

occasion, for insistins on import substitution, since the RE .network 

being;:Conistructed would'provide' a contanyt d predictab le demand 

.for replacement poles in the future. n the Indonesian case, AD 

was less successful in forcing this type of linkage. 1RECA had 

surveyed the availability and suitability of Indonesian woods, and 

strongly recomended the establishment of, and procurement from, a 
21

local vood-pole industry. The Indonesians wanted to continue to
 

import steel poles at three to four times the projected cost of 

producing wood poles lozal1y,-Tather thsA c.o t. themselves to the 

ppo.tion of a local-supply.operation. *AID therefore exzclud-dthe poles 

in its share of financing for the project, and the Indonesians paid 

for the imported steel poles themselves. Similarly, NEECA has 

tried to facilitate the purchase of locally-produced conductors in 

some of its projects in Asia, as well as other hardware. Itwould 

be useful to find out more about such attempts, and the conditions 

under which they can be successful. 

2An extensive discussion of Indonesia's wood-supply potential
 

for the RE project can be found in USAID, "Preliminary Engineering..." 
NRECA, Central Java, pp. 45-48. 
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A significant obstacle, to- feeding'.the demand for 4AD-finaced 

infrastructure projects into local industry is the tariff exem,, ons 

granted such projects'in many developing countries. Recipient­

government tariff policy and AID compliance with it inadvertently 

undermines the local-industrialization objectives that the tariffs 

are meant to serve.e/VD should try to devise a strategy for its 

infrastructure projects that deals with this particular problem, 

An agreement might be sought whereby for certain cases the more 

costly local product would be purchased, and/or the tariff would 

not be waived. The tariff exemption, moreover, could be applied 

to the imported raw materials required by the local supplier, and 

22 
not just to the project. 

The local items selected for special treatment could be 

those that were most labor-intensive in their production and for 

which a stream of future demand would be assured through maintenance 

and replacement needs or because of a long-term program of future 

construction. T-he wood poles are a case of this type of predictablei 

and continuous future demand. As part of such an arrangement, AID's 

22 
This suggestion was made to ZUECA by the manager of an Indonesian 
wire-and-cable-fabricating plant. He felt he could offer internationally 
competitive prices on ACSR and all-aluminum cable if he could import 
the rod and cord-wire duty free. Alternatively, he suggested that
 
the Indonesian government use part of the fvreign-currency proceeds
 
of the AID loan to purchase the required raw mterials, which could
 
then be furnished in bond to his plant. USAID, "Preliminary
 
Engineering...," NEECA, Central Java, p. 49.
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rural-elctrifi cation projects could also include technical assiitanc 

and/or credit funds, for enabling local industry to supply certain 

items forr such projects-items that are labor-intensive in production 

and for which there will be an ongoinet. demand. 

Certain bargains might be struck by AID and the centra. 

Soveraent with the electric-power entity. The government, for 

example, might subsidize the extra cost of the selected local 

products to the power entity. At the same time, it could inform the 

local producers that it was subsidizing their high-priced and/or
 

lower-quality production now in exchange for diminution of the 

tariff in the future. Whatever such arrangements might be, it is 

important that they be sought with the central government and not 

with the power entity. The latter, understandably, will not be 

interested in paying more to achieve the employment-creating and 

development impacts of local procurement. Indeed, the power entity 

will normally resist local procurement on the grounds that it is 

being forced to pay a higher price in exchange for a benefit to 

23
the economy that it does not reap directly.
 

In the longer-run, of course, the benefit of this action can
 
accrue to the power entity in the fom of a reliable and I
 
reasonably-priced local source of supply for future maintenance
 
and construction needs.
 



Specifications
 

The specifications of infrastructure projects provide 

considerable opportunities either" toavoid or encourage local suppliers. 

Most specifications for internationally-fianced projects will tend 

to exclude local suppliers, without necessarily meaning to. This 

happens because specifications let written in ways that are customar'y 

and familiar to the international design and engineering fizns that 

work on such projects. These ways of doing things grew out of the 

resource availabilities and the relative factor endowments of' the 

Western industrialized countries. Specifications for roads, for 

example, usually require materials for the road base that are best 

handled with equipment- rather than labor-based techniques; base 

materials more suited to labor-intensive techniques rarely appear. 

Thus possibilities that labor-based techniques will be used are 

considerably narrow under current spec-writing customs-no matter 

how earnestly the donor and recipient are interested in promoting
 

them. 

To the, extent that the problem of labor-intensive 

techniques and local suppliers is embedded in specifications, AID 

Will have to make a deliberate foray into spec-writing practices to 

see how they can be neutralized at the least. The engineering 

department of AID .is currently engaged in such an endeavor with 

respect to roads, trying-to remove some of the pro-equipment'biases 
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of standard roadbuilding specifications. 2/AID could dolthe sem 

thing with rural-electrification projocts, along with the­

additional task of removing anti-local-supply biases. 

It may be more diffizult to systematically romove 

anti-local-industry biases from specifications, as opposed to 

anti-employment biases, because the availability of local materials 

and the adequacy of local industry will vary from one country to 

the next. Thus AID may have to scout the local situation for each 

individual project, previous to drawing up the specifications. Though 

this task might seem cumbersome, the development and New-Directions 

impacts it could facilitate may well be greater than that of the 

electrification project itself-and at an incremental cost that 

would be small in relation to the project. 

24USAID, Africa Bureau, "Infrastructure Projects," by Palmer Stearns, 
9 November 1977; USAID, "Utilization of Local Labor on Highway
Construction Projects" (Draft), by Palmer Stearns, n.d. 
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An offilce oCf 	 "cerd 'linkage 

s/ecuse of the igh etr r to bea gained. f rdc a backward-, 

li nkage approach to its construction; projects, AID should st:up a 

separate office to deal only ith'this matter. Such a unitt would 

be a more operational and potent way of introducing a "technology­

transfer" program for industries in recipient-countries-in compatison 

to running such a program independently of AID's construction proj ects. 

The latter has been recently proposed for middle-income countries. 

The office could have a roving staff, mainly engineers, who would 

deal only with this particular question for each infrastructure 

project financed by AID. 

Making the local-supply question the function of an 

office devotad exclusively to it-rather than of each country 

mission in the preparation of its project paper-increases the 

likelihood that the task will receive good treatment. If the 

task is assigned to the mission's project preparation team, it 

will be looked at as an additional burden, understandably, to be 

dispensed with as quickly as possible. Leaving the specifications 

the way they are and letting procurement fall where it may will 

ba a much less time-consuming task. It will take considerably 

more time to find out that local industry may actually be able 

to supply some items, to have the specifications re-written to 

allow forthis, and to work out an arrangemnt with local.:suppl1,er., 
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Because of the-costs to the mission' of taking such a matter seriously, 

in short,'it expected-anmotbeto act as an advocate of loal-industr5 

supply." An office whose only responsibility was the promotion of 

local industry would be fulfilling its role-rather than cutting 

into its scarce time-by coming up with possibilities for local 

supply and with ways of changing specifications so that this could 

happen. 

The advocacy role of the party in charge of facilitating. 

local-industry supply will be crucial to the success of such an 

undertaking. The effort will come up asainst the reluctance of those who 

will worry about the additional work this approach might give them, 

and of those who are used to having structures designed in certain 

ways. The success of such an attempt, then, will be more 

dependent on the separation and role of th: office than its size. 

Otte person might achieve more than the total result of every mission 

giving consideration to the issue in every construction project­

and coming up with a boilerplate "status-of-local-supply" statementi 

In order to gain some ideas about how such an effort 

could work, AID should look at the scattered experiences of success 

in this area-as in the case of the Philippine telephone poles 

noted above. AID would have more leverage with central goermenuts 

in,creating amechanism for feeding project demand into local 

industry if the mchanism were routinely used for all AID-financed 
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construction projects, not just for a paticular project ra or 

a particular sector like-electric poqwer. In so'doinug', AIh vould. 

increase the value of the procurement at stake to a level where it 

would be strongly in the self-interet of the central government 

and the private sector to participate. If such a mechanism were 

to work one time around, moreover, it might be considered by other 

donors. 
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The:Case for Electrification and Central-station Systems-,-.... 

V1 AID a justifications of zural-electrification proj ects 

normally assume that" (1) rural electicity is more environmentally 

and economically sound,than existing energy sources ,25 and 

(2) central-station 01 tricity is more economically and environmentally 

2 E.g., the Indonesia RE economic analysis states that "iven the 
improved quality, reliability, and convenience of elect-r-power

vis-a-vis alternative enrgy sources..." (Annex K, p. 1, italics
 
mine). USAID, "Indonesia-Rural Electrification I,"No. 497-0267,

Volume II, August 1977. Also, "bulk generated-electricity

is a more efficient source of energy for household uses (lighting

and cooking) or productive uses (lighting and motive power) than
 
the altemnative onergy sources currently available" (p.1). Also
 
from the same annex, "the use of wood for cooking has resulted in
 
a severe reduction'in forest cover...which is causing serious
 
soil erosion problems. The reduction of soil erosion may be
 
another type of resource savings which results from rural
 
electrification" (p.10). The Philippine RE economic analysis

refers to the kerosene cost savings and hence foreign exchange

savings to result from rural electrification (pp. 59-60). USAID,

"Philippines :Rural Electrification V."
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efficient than independent diesel generators: (autogeneration). 

The environmental justification made -or rural-e lctrification 

projects is that the two clternative sources of household energy­

wood and kerosene-are environmentally undesirable. The use of 

wood for fuel causes deforestation and erosion, it 'i said, and 

kerosene pollutes the air. The economic, argument against kerosene 

is that it is a petroleu derivative, the use of which should be, 

minicized on price and balance-of-payments rouads. 

2 6 The DALI evaluation of NRECA's RE programs reports that NRECA
believes there can be "no serious development without centralstation electricity." Development Alternatives, Inc., "An
Evaluation of the Program Performance of the International
Program Division of the National Rural Electric Cooperative
Association," 28 January 1977. The DIS sumzary of the IndonesiaRE paper states that the government of Indonesia "has provided
expansive and unreliable small diesel generators in isolated
 
towns.of" 

The social analysis of the Jordan RE paper has quite representative

passages on autogeneration. "Several villages are presently
served...by privately-owned diesel generators...of old vintageand ill maintained and thus unreliable...To some extent all theforegoing benefits of central-station electricity, are available 
through privately-owned generators, however, the quantity andquality of the electricity provided is uncertain. Public service

will...raise the standard of living by encouraging the seeking
of employment and increased income with which to purchase

household appliances and luIry items such as television sets"
(pp. 26-27).USAID, "Jordan: Rural and Urban Electrification,"

Project Paper AID-DLC/P-2238, 25 August 1977. 

http:towns.of


These above-stated assumptions may be accurate in some
 

c-assand' notiin others. In .any pcticular case, howaver, they
 

need to be proven true, because a complete analysis of the matter, 

could easily arrive at the opposite conclusion in many instances. 

With respect to wood, for example, AID's impact studies of rural. 
electrification have themselves shown that a majority of
 

household users do not substitute electricity for wood in cooking
 
27
and ironing. Indeed, itwas found in the Philippines that even 

in households using electricity for refrigeratora, fans and 

television sets, wood Sr~quepctiy ;ontitued-.V) be-bsed for ironing 

and cooking. 2 8 These findings suggest not only that many of the 

rural poor will not substitute electricity f wood but that 

electricity is not competitive with wood. ontrary to what is 

assumed in loan papers, then, the adoption of electricity does 

not seem to have a significant impact on the household use 

of wood for energy. Even in cases where there is substitution 

of electricity for wood in cooking, it is likely that the better-off " 

consumers are the ones who are making the substitution. This 

leaves a significant amount of woodcutting still being done by the 

poorer electricity users, not to mention the non-adonters. 

2 7E.g., USAD/Philippines, "Socio-Economic I.vact..." 
2 8Ibid., p. 3. 
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To the extent that woodcutting is a byproduct of slash­

and-burn cropping systems, its use or non-use as household energy 

will be dete,ined more by that fact than by whether or not 

electricity is available. In that wood is frequently an input in 

the joint production of cooked foods and asriculture, moreover, it 

may be difficult to offer electricity at a price low enough to 

induce the substitution of electricity for wood-as energy for 

cooking. For many of the rural poor, moreover, the acquisitiou of 

firewood requires no cash outlays, and only the expenditure of. 

household labor. Electricity, ;in contrast, requires a capital 

outlay for a hot pl'e and iron, and regular cash outlays for 

continued usage. , reality, then, not much is being achieved by 

rural electrification in the fight against deforestationand the 

"conservation benefit" is hardly worth mentioning. AID can work on 

deforestation problems more directly than through rural electrification­

with greater impact, and in ways that take into account the wood­

gathering economies of the rural poor. 

With respect to the benefits of substituting electricity 

for kerosene in household lighting, one cannot argue that electricity 

is preferable on environmental grounds unless one completes the 

comparison. That is,the pollution caused by oil-based and coal-based 

thermal plants that generate electricity for lighting must be shown 

to be less than that caused by kerosene-based lighting of households­

/6 
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not to mention any additional pollution caused by .4u!stial or 

cmercial operations that establish themselves as a result of the 

new availability of eleetricity. 

With respect to the .petroleum- and foreign-exchange-sav.ing
 

"tbenefit" of sVitchng from kerosene to electricity, the sam 

argument applies: one =ust show that the new electricity-generating 

thermal plants, and the industrial growth they facilitate, would
 

cause less petroleum consumption than existing kerosene lamps.29
 

29The economic analysis of the Indonesia RE paper is the best
 

attempt to make such an all-inclusive analysis of the fuel-savings

question. (USAID, "Indonesia-Rural Electrification I,"


•., (August 1977), p.14; and USAID, "Indonesia-

Rural Electrification I,"Annex K, pp. 7-10.) It compares the
 
economic cost of generating a kwh-equivalent of energy derived
 
from kerosene and that frcm electricity. It also -ompares the
 
fuel-oil needs for total Indonesian electricity consumption to
 
those required for current kerosene consumption in all uses. The
 
lattei comparison pertains to the issue discussed in the text,

but is not specific enough to determine whether the results are
 
relevant-and does not seem to include increased oil consumption

resulting from expanded uses complementary to the new supply of
 
electricity. The Indonesian RE project, for example, includes
 
the introduction of new fuel-oil-using diesel plants.
 

http:lamps.29
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As mentioned above, moreoveri, electric utilities promote the increased 

use of electricity as part of good management practice. A proper 

comparison.between the petroletum costs of kerosene vs. electricity 

then, would have to include the increased energy usage resulting 

from electricity, and the .resulting increased fuel demands. 

To a certain extent, environmental arguments for rural 

electrification are "boilerplate" and thus should not be taken 

seriously. They rellect the current preoccupation with environmental 

issues and the demands made upon AID to be responsive to them. But 

the arguments should be more carefully treated, because they can 

justify actions that are in direct conf Vc1Ct with New-Directions 

objectives-and because there is ample room in AID ' proj ects for 

serious dealing with these issues. A concern for lessening the use 

of petroleum derivatives in the generation of energy, for example, 

could take the form of financing micro hydro installations. A 

concern for deforestation might take the form of providing household 

sources of energy that could compete with wood and thus would be 

adopted. Or. such concern could lead to a program to change the 

land-tenure pattern, =okn'in Third-World countries, which leaves 

the rich valley bottmlands to large farmets and forces peasants 

to farm the mountainsides. 
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t.eneration vs. central-station s ystems 

Most justifications of rural-electrification projects 

state that these new systems will replace the "higher cost" and 

"inefficient" alternatives of independent local diesel generation 
30 

(autogeneration). Cenral-station electricity is assumed to be 

superior. This assertion, which may be true in some cases and 

not in others, is stated rather than proven in AID project papers. 

Maintenance is a major problea in electricity systems 

in Third-World countries-especially in the case of rural systems, 

where so much elaboration of the transmission system is necessary. 

The maintenance problem is not peculiar to electric power; it exists 

just as teriously in other infrastructure projects, like roads and 

water supply. Most analyses of the costs of central-station 

electricity vs. autogeneration, however, do not take into account 

the lack of maintenance and the costs of the resulting downtime in 

the system. Like the cost-benefit analyses of roads, these comparisons 

assume that maintenance will be forthcoming. AID's long experience 

with these types of projects has shown that maintenance is not 

forthcoming, more often than not, and that losses from its absence 

are considerable. The Pakistan electric power network, for example, 

30See footnote 26 above.
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is sid4to sustain losses of 35% of the eleciicity generated­

resulting principally from inadequate maitenance and, to a .lessez 

extent, theft. An argu ent for rural electrification, than, must 

show that even with the norally high amounts of electricity loss, 

centrally-generated and distributed electricity is more economic 

than a series of unconnected local systems. Typically, however, the 

cost comparison assumes that the proposed project itself will cure 

the maintenance problem. 

Outages and voltage variations are characteristic of 

electricity supply in developing countries, both in central and 

autogenerating systems. Central-system supply tends to magni-y the 

losses from downtime by transmitting them to all connected localities, 

while the failings of autogenerators affect only the imediate 

locality. In making the comparison between central-station and
 

autogenerated electricity, then, one needs compare the losses
 

from downtime as between the two systems. Since central-station
 

electricity is subject to problems in the extensive transmission
 

network of An RE system, as well as in the generation system, a set
 

of independent municipalities supplied by independent generators
 

might well experience less aggregated blackout time in any one year 

than a central systcm supplying the same localities. 

An example of the kind of cost considerations being 

raised here is provided by the DAI evaluation of a IRCA 

/76
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31rural-electrification program in Vicaragua. The study reported 

that the .agro-industrial firms using the new. central-station'electricity 

also owned their own dit.sel generators. The diesels, the fira said, 

were more reliable than the .central-system supply. This was not 

simply a case of aking good usa of .gonerators already owned before 

the advent of central-system electricity; some owners reported 

buying the generators after central-system electricity became available 

because the latter could not be counted upon. (Even for those who 

own generators before central electricity is available, the retention 

of such generators is costly because deterioration occurs when the 

equipment is not in frequent use.) 

The result of introducing central-systm electricity in 

the Nicaraguan case, then, was not necessarily to substitute lower­

cost for higher-cost electricity. To a certain extent' the new 

system supplemented rather than substituted for the existing 

higher-cost supplies. The cost to the agro-industrial consumer 

of this combination of private autogeneration and central-system 

supply may have been cheaper than using autogeneration only. Rural­

electrification systems do not normally charge the full coat of supplying
 

power, at least in the early years, because these unit costs are so
 

much higher than those of urban electricity supply. Thus the
 

31DAI, "An Evaluation of the Program Perfoinance of the Internationdl 
Program Division of the NRECA," 28 January 1977.
 



autogeneratiag consumer might save samthing by substituting some 

of the central-system supply for the previously autogenerated supply. 

The cost of this particular electrification projeact to the economy 

rather than the autogenerator, howevers clearly not less than the 

existing system of "inefficient" autogenerators. The new system, 

that is, included the operating and deterioration costs of keeping 

the autogenerators in service, in addition to those of putting in 

and running the central-system supply. The Nicaragua study shows, 

in sum, that the costs of central-station supply under the conditions 

normally prevailing in developing countries can not always be 

assumed to be less than those of autogeneration. 

There is an institutional reason that central-station 

supply involves so many losses for rural-electrification systems 

in developing countries. State power entities have shown themselves 

to be better at generation than at distribution of electric power, 

for the reasons noted above. R=ral-electrification systems represent 

the greatest possible elaboration of th? transmission system, and 

thus involve an activity where state-sp ored management of 

electric-power supply tends to be weaker. To mve from a set of 

independent autogenerated localities to a central system, then, 

involves a more demanding task of management-as does the move from 

generation to distribution. State power com,.~Anies, usually already 

in charge of power development in recipient countries, are less up 



to this! type of taskthan to others,. '.Thus aigroup of inde4pendent' 

s ng 1 companiesiay produce better aggregate porfouane,nutogenerat 
Simly becaue the integration of electricity ,supply to' these 

separate localities is not necessary. 

For all these reasons, the timing of the move from 

autogentration to central-system supply should be conserva,14wely 

determined. If AID makes the move before the management c€pacity 

is in'place, then the economic edge that central-system supply
 

has over autogeneration may not really exist-at least for many years. 

There may well be many cases where a more efficient way of 

providing rural electricity is to finance the growth of separate 

autogenerated systems, thereby avoiding an existing and weak 

state power authority. Or, the best sequence for developing
 

management capability for rural electrification may be through
 

previous mastery of the easier task of generation. Or, as in the
 

case of the Philippines, the best path mayke the creation of a 

separate RE system v.th coops from scratch. .ID should look at the 

rural-electrification success stories of the Philippines-as well 

as of Taiwan and Japan-with thesG management questions in mind. 

An attevot should be made to understand what the path of institutional 

growth and maturation was in these cases--and whether outside 

assisr:ance was able to overcome the kinds of management weaknesses 

found in the other Asian RE programs today. 



The unique success.story of rural eltrification in 

the. Philippines provides at .least one answer to the above questio . 

The existing state power company in the Philippines has been 

prohibited by law from doing anything but generation. Thus when AD 

and NRECA noved in, they had clear ground on which to create a 

new rural-electrification administration, independent of the state 

power authority. In =ost other countriea where AID has rural­

electrification programs or aspirations, this is not the case. It 

has to work with an existing state power authority, most of which 

are admitted to be weak. AID's ability to create something from 

scratch in these other situations is limited-not only because of
 

the uniqueness of the Philippine commitment to electrification and 

receptiveness to AID and NRECA-but because of already existing 

prerogatives nd preferences on the part of the state power 

authorities. ' n Indonesia, for example, there was consider&le 

conflict between the state power authority (PLN) and AID/WCA over
 

questions of turf. The PLN did not want independent coops to be
 

created and used as a vehicle of rural electrification. A
 

compromise was finally arrived at whereby a non-coop approach was 

used for the densely populated island of Java, the area most 

desirable to the PLN. AID was allowed to try the coop approach In 

the less populated outer islands, where the PLN, had less interest.e2 

The project is described in USAID, "Indonesia-Rural Electrification 
I," No. 497-0267 (August 1977). 
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New Directions and .central-station projects
 

AIDIs focus on.central-system projects a opposed to 

autogenrators is partly a reflection of the philosophy of its 

rural-electrification contractor, DECA. It also r Btsov-

Directions attitudes about infrastructure projects. oush 

unsympathetic to rural-electrification projects in general, Ne-

Directions sentiment in Congress has been more sympathetic to 

such projects if they did not include generation. In its original 

for=, for exs ple, AID's Indonesian RE project included some diesel 

generators. Congress objected to the loan, and particularly the 

generators. AID let the generators go, knowing by that time that 

they would be picked up by the Canadians, who vere also looking 

for something to finance in Indonesia. 

Trans-3sion and distribution in the countrysid3, then, 

tend to be lboked at as more "New-Directionsy" than generation. 

This distinction does not sees an unreasonable way of selecting 

projects that get one closer to the rural poor. But the central­

system grids of AIDIs RE progrsms are transmission-intensive 

cmpared to a set of ic ePendent autogenerators, which are 

generation-intensive. jhus it actually is not true that transmission 

can get one closer to the rural poor than generation, if one is 

talking about autogeneration as opposed to the generating plants 

that supply central systems. 



Iuterestingly, the New-Directions distinction.beitwen 

generation and transmission gives even greater credence to the 

assumption that central-system grids are always better than 

autogenerators. Itmakes it easy to overlook one of the advantages
 

of autogeneration. By requiring very little transmission and 

coordination of the various systems, as noted above, generation 

mini-Mzes the demand for organizational and management skills that 

are scarce in recipient countries. Thus autogeneration may
 

sometimes do better at getting electricity to the rural poor
 

precisely because it is generation and isnot transmission.
 

Piecemeal and lumpy investments 

There is another reason that a set of independent 

generators supplying a region might be more economic than a central 

system. The system approach constitutes a lumpy, indivisible 

investment, compared to the town-by-town acquisition of independent 

generators. Because of the scarcity of capital in developing­

country economies, a single investment at one moment of time is 

considerably more costly than stringing out these aae expenditures 

through time. Towns, of course, can connect up one by one to a 

central rural system once it is in place. But the system is still 

a lump,5 ir investment than growth by autogeneration, since the 

fomar requires a major investment in a transmission network and a 

mili-,number of towns to start out with. 

/7 



Thi lumpy-vs.--piec emal-dLstinction was actually first 

'applied to the analysis of development pro ects also in the area of 

electric power, more than ten years ago. IBD research demonstrated 

that the economic comparison of hydro vs. theral power projects, 

when based on the interest rates charges by donor institutions, gave 

an artificial edge to hydro projects. The hydro project has a 

greater initial capital cost than the equivalent thermal, while 

thermal has higher operating costs than hydro. If one uses the 

concessional interest rate on donor lending to discount the stream 

of costs and benefits of the two alternatives, the future operating 

costs of thermal are not discounted as heavily as they would be if 

the higher, real cost of capital were used. Using the real cost of 

capital, in contrast, , gives greater relative weight to present 

costs (the lumpy investnent in hydro) as opposed to future costs 

(the higher operating costs of thermal). 

Ai in the case of themal vs. hydro, independent 

autogenerator growth has an advantage over central-system projects
 

in that it strings out.the total costs of supplying electricity 

through time, instead of concentrating them in the present. 

I3IRD, The Econcomic Choice between Hydroelectric and Thermal 
Power Developments, by Herman G. van der Tak, World Bank Staff 
Occasional PapersNo. 1, 1966. 
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Actually, autogeneration is to ,ceutral supply as thermal is to
 

hydro in two ways: 'not only cantho iuvodsneut.be strung out over
 

time, town by town, but the operating costs for autogeneration
 

34are higher than those of a central RE supply. 3 Like thermal vs.
 

hydro, then, autogeneration has lower present (capital) costs and
 

higher future (operating) costs in comparison to central supply.
 

The piecemeal growth pattern of electricity supply through 

autogeneration has another advantage in a capital-scarce developing 

country. Autogeneration allows the demand potential of an area to
 

become known before one has to make the major and irreversible
 

investment involved in central-system supply.- The planning of RE
 

retworks must bm based to a great extent on projections of future 

Sdemand and is subject to considerable uncertainty. It is not 

uncomon, for example, for an RE network to be in existence for 

20 or 30 years before its capacity . fully utilized. The growth 

of electricity supply through separate autogeneration systems avoids 

these long periods of startup and excess capacity, so costly in 

capital-scarce countries. It also serves as an indication of existing 

demand and potential for future growth in a particular locality. 

34The World Bank shows typical operating costs of autogeneration at
 
12 times greater than those of grid-supplied projects. Total 
autogeneration coats are said to range from 9 to 20 cents per kwh 
or more (at 1972 oil prices), in comparison to total costs for 
public supplies of 4 to 18 cents (except in the Case of widely

scattered villages, where these costs will be two to three times
 
greater.) IBRD, "Rural Electrification."
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This :akes the task of central RE projects easier, when they 

ultimately do came about, and lowers the likelihood of expensive 

mistakes resulting from inaccurate estimation of demand growth. 

Autogenerators are also suited to this demand-mapping and transitional 

role because their service lives are much shorter than those of the 

equipment in central RE systems-ten years vs. 30-40 years. 

Autogeneration is typically criticized in AID loan 

papers for making power available only during certain periods­

typically only at night. The proposed central-system supply, it is 

said, will have the advantage of providingaele'ctricity on a.,24-hour, 

"full-service" basis.3 The partial functioning of autogenerators, 

however, can also be seen as one of their "piecemeal", and therefore 

desirable, features. The 24-hour-service standard for AID projects,
 

that is,is quite a rigorous one for many rural areas, and may be
 

36 more than adequate. After all, if use of electricity by the rural 

35 Both the Jordan and Indonesia RE papers refer to the fact that 
villages supplied with autogenerators have electricity only at
 
night, citing this as a reason for the superiority of the proposed
 
central-system supply.
 

36 Some of the differences of opinion between NRECA and the Indonesian 
state power authority revolved around this type of issue. The
 
Indonesians were accustomed to planning and designing on tha
 
assumption of partial supply and interruptions, as in the case of
 
the limiters discussed above. NRECA, in contrast, wanted planning
 
to be based on "full-service" thinking.
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poor is pretty much limited to lighting, as shown by the impact 

studies, then not that m.ch is being lost by supplying electricity
 
only during ight hours. 

7 a high iuvestment in generaton and transmission required, 

for central-station RE systems makes it financially unwise to think 

of less than 24-hour service.37  At the same time, the resulting high 

unit cost of rural electricity makes it impossible to set rates at
 

levels high enough to cover thesyaverage costs-at least until the 

system is fully loaded up. T high operating costs of autogenerators, 

in contrast, mean there is some financial sense to supplying electricity
 

only at moments of greatest demand. There is nothing to be gained, in
 

contrast to cen al-system supply, by setting rates at less
 

than costs. e economics of central-system rural electrification,
 

in other words, carry an inherent bias toward the promotion of more
 

electricity consumption, while those of autogeneration do not. The
 

most compelling reason to promote greater electricity use under
 

37The World Bank estimates the average costs of rural-electrification
 
projects as three to four times greater than those of urbim projects.

Not infrequently, moreover, the excess capacity in the rs.ral systems
 
will be enough to meet up to 20 years of growth in demanid. As a 
result, it is typically recomnended that rates be set at lower than 
unit costs-at least for the first five to 15 years of RE projects. 
MD, "Rural Electrification," pp. 54,59. 
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central-system supply, that is,may turn out to be the gain from
 

more raoidly amortizing high-cost installed capacity--rather than 'the
 

economic benefits of such expanded use to consumers or the impact 

on regional development. The "higher-priced" autogenerated electricity, 

then, may also reflect the real cost of rural electricity to the, 

economy insteed of just "inefficiency." And the sparer consumptiop 

opportunities-avaitable uae eutogeneratiou may sometimes fit ,briter­

the needs of rural areas.Thus it can not'be assumed that full-service
 

supply is always more desirable than partial,supply, given he
 

considerably greater invesment costs of the former and the fact
 

that autogeneration may satisfy most of the needs of the rural poor 

for electricity in many rural areas. 

, The piecemeal development-of rural electricity iupply 

.can economize on central-government finances. Coimmnities wiith 

already-existing electricity supply are likely to mobilize efforts 

and finance when an opportunity presents itself to improve the
 

quality of that supply and lower its price-i.e., when the
 

possibility arises of hooking up to a central RE system. 
The 

community with autogeneraied supply has the incentive of lowering 

the costs of something it already buys. The comiunity with no 

electricity at all has les, incentive to contribute to the 

installation of a service for which itwill have to make new cash 
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outlays and whose advantages are not familiar., Not surprisingly,
 

studies of village praferences have shown electricity. to be of low
 

priority to villages without it-in comparison to investments in
 
supply.3 8 

health and water 

Development of rural electricity supply through autogeneratiom 

in sum,. is likely to help mobilize aupport and capital for the next 

and much more-costly stage of the process-central-system supply.. 

This potential for mobilization of local interest in and financing
 

for infrastructure projects is a strong argument in general for­

decentralization of decisionmaking and financing, as noted in
 

the discussion of rural roads. Thus the piecemeal nature of
 

autogeneratio;n growth uot only saves on scarce public capital and
 

-w* bvs eventual REsystem to mae more economic decisions about 

location and capacity. It also provides a significant opportunity 

for the mobilization of local capital for further stages of 

electrification-iu a way that large lumpy investments, financed by 

the central governent and fro= outside, do not. 

The lumpiness of central RE systems is precisely what 

makes them dcsirable to AD as projects. Though lumpiness may be 

a costly way to use scarce resources in the recipient-country 

economy, it is at the same time a =ore efficient use of AID staff 

38mbid. 
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tis" thati the piecemal approach. This afficiency relates not simply 

to dollars cted pwr unit of AID staff ti=,-but also to the" 

institutional fteaibiliy of such projects for AID. With central-system 

rural electrilication, AID has to deal with only -oneor two goverment 

authorities-and has a contracting organization at hand, NRECA, tha 

is ready and able to do such projects anywhere in 'he world. 'The 

financing of independent generatora,. in contrast, could involve 

myriad local authorities and private entities-as well as go0ng 

against the prkferences and working habiti of AIDts rural-electrification 

contractor. 

Conclusion
 

aemay be ways of combining 'the efficiency forA33) 'of 

the central-station approach and the efficiency for d4aIdntcountry 

Asen.ie- .f One possibility could be a central­thepitace,eal approach. 

government fund .for local autogeneratiun projects or for hookups­

to dentral-station RE grpda. The fund could be partly financed by 

AID nd operated on a matching basis with the localities. This wouI'A 

3 9 Similarly, ,BRD staff has noted that despite its correction .
 

of the pro-hydro bias in l q-ro/thezal cost..comparisous., as
 
.depcribed above, large hydra projects kept being approved at the
 

aeme rate.
 



create a mchanism for tappiug the potential that.aists for local 

aor such projects. Such a ud, ght 

evnntua17 be expanded to include other project$ for which localities 

are likely to put f orth same effort-like roads, schools, clinicls. 

The resulting decentralized decisionmaking of such an approach could,
 

have a significant impact on the rural poor-above. and beyond the $ 

potential impacts of centr,.l-station RE projects. The New-DireCtions 

appeal of this' approach would be the echanism by which local 

projects were decided upon and funded, and not just the fact that 

one was financin an electrificatin,, roads, or schools project. 

One of the more successful aspects of AID's experience 

with 'rural electrin cooperatives might also be applied to autageneration.. 

-.The DdA evaluatioix of N1ECA's RE programs suggests that the coop 

approach can be good at setting up local organizations to generate 

and distribute t'ir own electricity or to obtain- a hookup to a 

,central grid. /n Latin America, howaver, RE coops did not seem to 

be able to supply power at price, that were competitive with those 
40charged by the central state power authorities. The latter were
 

either already in existence &t the time of AID's RE project, or. 

e nto zistnce during the .course of the project. Though the, 

evaluation reported these price discrepancies as contributing to the 

DAI, "An Evaluation of the Program Perfomnance of. the International 
Program Division ?f the NRECA." The study did not indicate 
whether the coops' costs were higher, as well as their prices.. 

40



"takeover" and ."demise" of the coops by the state syst.ems, this sequence 

of events couldalso be looked. at in a positive vay: the coop may have 

been a crucial first step toward getting the attention of the state 

system to serve these particular localities. Tf a more efficient 

entity com along and replaced the coop, this does not deny its. 

important role-in attractitug a=ord officient supplier to the tow ; 

* The rolt.of the local coop in tho sequence described 

above is compliaeentary to that of 'autogeneration: it creates an'
 

orgapized group at the local level that willbe able to pressure 

more effectively than previously for a hookup to the central system. 

The autogenerating coop's experience with its own electricity, or
 

as part of a smaller system, will provide some t-ack record of 

.. ectricity demand.for the larger power authority. -The coop. "phase", 

moreover, can take care of the'task that .shardest for'state power 

companies to do-organization for and carying out-of local distribution. 

The coop approach, then, could be applied to the creation of 

autogenerator systems, a& the first step in a sequence of 

electrification growth. Later steps, if successfully taken, could 

well involve the withering away of the coop-as happened in the 

Latin LAmican cases noted by flAI. 

It should be clear by now that autogeneration-and 

central-station systems are not being discussed here as =tually 
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ezclusitve alternatives. Each approach corresponds to 'a stage. of 

electric power development. There is some argument for not skipping, 

the autogeneration stage, however, as AID y ba doing in som~e 

of'its rural-electrification projects. are is good reason fOr. 

AID to finance au t eration, moreover, and not only just central­

station systems. /ially, the justification for moving to cintra-.1 ' 

station .systems should ba more rigorously made for AID's projedts 

This'is because the move is costly and because the comparative 

costs of replacing axisting autogenerators with RE systems have 

been: underestimated.
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