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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 ¢rids -
including in two of the three sites of this project. In those 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 orf 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 uvp 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 cf 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 in June, 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). Tne 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 tecnnical assistance in training, operations and management;
and C.T. Main, Inc. for assistance in design and construction.

Purpose of Evaluation. The Terms of Reference basically seek to answer the fol-
Towing 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 (Jonn McCartny, ASIA/DP/PL), June 25, 1980 (David Devin, USAID/Jakarta) and
July , 1981 (no date given) (Robert C. Jonhnson, AID Jakarta). These reports
were valuable sources of information, and helped point the way for the team's
research, .

Methodology Used; Obstacles. Prior to departure fram 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 were visited.




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 seif-sufficient institutions until
the projected RE system is completed and operating.

Project Design. Tne original project design was based on faulty economic analysis
and overoptimistic assumptions. It has 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 is capable and dedicated. He cannot
accomplish all that is demanded of him, partly because his staff nhas been decimated
by internal GOl funding cuts which arose because of delays in project 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 in management, 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 reducc the level of
lighting to as low as 45W or even 154 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 1in 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 sfeak 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 Sitos., 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 GOl 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
Sansing
either Adkins
or  Defoor

additional 7 months (to end 1984)
additional 8 months (to end 1984
additional 17 months (to end 1984
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 n1re)
Total 6.6 person-years ﬁlf Adkins is retained .
7 person-years (if DeFoor is retained
Major productive uses effort, affordability survey in all three areas by new
AIC contractor. Indonesfa 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,
enhance affordability and acceptance.
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Basic Program Identification Data

Country: Indonesia

Project Title: Rural Electrification I

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

Project Dates: |

a. Project Paper 8/08/77 (USAID Jakarta)

b. Interim Generation Units: Projected for 1st Quarter 1983

a. "USAID Grant Funding/§6.5 million ) — ©®e <8 ‘
b. USAID Loan Funding $10 millio

c. CIDA Projected Fundi million
d. GOI Funding (initial) $37 mil]ion, (projected additional) $9 million

Program Funding:

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. SR
Project Design: NRECA International Consulting Services Ly

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) o

b. Project Officers: (in chronological order), D. wOody, Robert C. Johnson,
David Devin; James D. Baird ,

Previous Evaluation and Review: ‘

a. AID Trip Report/Evaluation, John McCarthy (AbIA/DP/PL). June 12. 1980
approved March 31, 1982. -

b, AID Jakarta Internal Evaluation, Robert Johnson, July 1981 fapproved‘
March 31, 1982,

c. AID Jakarta Internal Evaluation, Dave Devin. June 12, 1980.

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



5=

I11. CONCLUSIONS AND RECOMMENDATION

1, Status of the Project

This project will not be able to meet the goals set forth in the 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 marager. 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,
is headed 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 rasolving 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 and 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
Adkins (17 montns) or DeFoor (21 months). The person chosen would serve
Lombok and Luwu on a full time basis. lLampung would be served from Jakarta.
Currently DeFoor 1is scheduled to leave Indonesia, March 1983 and Adkins,,
July 1983, A1l site advisers to be required by contract to study Indonesian
to achieve 800 word capability soonest, and to continue study throughout stay.



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 1 power (i.e. 500 K4 plus
2.1 MW units), prior to making any decision regarding future GOI investment
in hardware,

B) Tne 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) Tne team's analysis shows that, of households which now use .5 liters of
kerosene or less per day for lignhting, 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 housenolds, 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 tne present PLN rate would enhance affordability and tnUs
the number of household connections.
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IIT, . 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 GOl is placing 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 appiication of
electric power in rural 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 tnhe 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.

/O



Ve ' THE PROJECT
RURAL ELECTRIFICATION I (OUTER ISLANDS)

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

. Site o w Vil]ages Served Households Served
Central Lampung 108 . - 23,500
East Lombok » 34 ‘ K 22,000
South Sulawesi (Luwu) - _65 16,000
207 : ‘ , 61,500

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. It was 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,

It now 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 CanadaX, 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 witndrawal 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 Jakaria.

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

The present status of the project is summarized in the following table:
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': Present Status - RE I

Lampung ,  Lom5okf7“§i*vAvﬂw?Lﬁﬁﬁﬁffﬁé

Targeted Housenolds* 23500

Households Electrified 1507 . 2?46{i T :_7735.‘wa
Number (July 15, 1982) s ER s I
Percent of Target 6.41 ,1°°21"?i¢§Q‘13?ﬁ44544¢
Capacity (KW) wi75- | }':if ;556; ;.1_Lfﬂ~’a sig

KWH Bi1lled 39,1081 45,7723 13,0263
Customer Charges B T o

Housewiring (Rp)  8303%  7,000-13,500  10,000-12,000
Base Charge (Rp/m) #?1600’__} :  ;;3975f;€Tf5f3” 1100
Tariff (Rp/KWH) 335 25-(up to 6. KWH). 45

Source:

Field Interviews,. NRECA Monthly Team Reports and Monthly Financial of
Statistical Reports, .

1. May 1982

2. February 1982

3. June 1982 :
4. Estimated Average

*USAID target for .electrical:connection 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 Dirsctorate
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 conps stating when and to what degree PDO
tutelage will be relaxed could be helpful in the pres:nt 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
GOl 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-PD0

The organizational structure of PDO is adequate to enable it to carry its responsi=

bilities effectively.

5.2.2. Qualifications of Staff-PD0

Delays in the project have adversely affected both the numbers and qua11f1cations'

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.
FDO 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
hand, 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-PD0O

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 1 be taken by at least some PDO 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 affiic~
tion of qualified senior personnel in Indonesia.

- some field correspondence sent by coop managerss seeks approval of
actions taken contrary to PDO 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

Yy
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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 comprenensive 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 reading, collecting, warenousing and
inventory control. Since this is a new type of project for DGC, the PDO itself
has not independently provided these sorts of services, but rather has worked
cooperatively with NRECA, learning on the job. Not all the procedures developed
or taught are adhered to by the coops, however. This is due to wecakness 1in
management, and a lack of experience and work discipline among some, perhaps the
major 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., 1in 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
involving obtaining small amounts of money from BRI, in general the system works,
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
jmmediate 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
of experienced, well trained auditors - at least, the DGC does not. The Director
is working on this problem,

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 househols is a qualitatively different thing from a department
serving 23,000 households in 108 villages; likewise, operation and maintenance

/S
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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 gereration equipment have to
be known with more certainty than is presently the case. In the team's opinion,
retaining training capacity meanss at least retaining four persons now in
Indonesia for NRECA: R. Shoff, S. Adkins, L. Sansing and J. DeFoor. The reasons
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 tne Board of Directors.
Ministerial Decree No. 1008 of 19 November, 1970 provides for the appoint.ent
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:

- tne 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 of.interest; ‘

- weak coop managers, presently simply acting manages sent out by poo,

are not able to counterbalance pressure from the Board;

- the concept of a policy making board and policy-executing managemgnn
is relatively new in Indonesia, and is very new in rural areas,

/5
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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).

A1l 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 fis
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 fis
certain that more training materials will nhave 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)s 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,

/)
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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. (Confirimed by a source of PDU). In Lulu there is no
accounting capabpility other than the manager, who cannot attenmpt 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.50-60,000 ($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.50,000 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 PULO 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
conmunicate also resulted in isolation in personal life, lack of friendly contacts
among Indonesians, etc. This is especially disappointing to see, given the
dedication which obviously animated most of the people we spoke with in the
field, and in Jakarta.

/3



-16-

B. Leadership Attitudes. A1l 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 is very customary Tor foreign advisers to take a strong role in setting
things to rights, where 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 powar could have been created, the
team feels, if field advisers had been 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 cermonial 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 *nismanagement,
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 recomnmended 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 cf 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
completed in an engineering sense while never testing its development potential.
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The team has recomnended 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 recomnended
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 committiment of 1/3 of an AID person's time
in any single year.
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VI, FINANCIAL VIABILITY OF COUPS

6.1 Financial Viabi]itx

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-
2&44) (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
in the 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.

It should be made clear that the last finding depends on very optimistic assump-
tions regarding the achievement of residential customer connections and load

* This figure is based on the assumption that Y, 2IMW 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 “Tsland, 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.
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TABLE 1

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

At Present Coop Tariff Ratesl At PLN Rates + Generation Cost = $750/KWHS
Total Net Total Net
Year Operating Cost of. Distribution Operating Operating | Operating Cost of Disctribution Operating Operating
Revenuel  Power3 Costd Cost Margin Revenuel Power3 Cost & 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 1896 2436 632 3068 -1172 2165 1971 632 2603 -438
6 2192 2799 653 3452 -1260 2520 2280 653 2933 -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 Y40 4202 -239
11 3700 4276 969 5245 -1545 | 4371 3599 969 4568 -197
12 3961 4440 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 - 53
Notes:

€C

* Basic assumptions, which were used in the USAID Project Paper are taken frmn NRECA, Rural Electr1c1f1cat16ﬂ'
Preliminary Engineering and Feasibility Study Report, Central Lampung dated August 1977.f<‘ L

Projections of consumer connections and power production are reproduced in Tables Al and A2 1n the Appende.‘

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 between tine two cases.

3. Capital costs are 500 KW unit = Canadian $1,213 million and the 2.1 MW unit = C$2.77. 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

lotal 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 w7;"}ﬁ920 : - -437 1153 ;294

N 29 12 le -5 15 - 10 -1

4 1256 1269 12wl a8 i?»éf?iéépg,;;5iﬁ-z19

5 1256 124y 192 1441 -85 133 ?i]Tf;;GGOggi;gv:;z19

otes:

* Basic assumptions: .

1.
2.
3.

4.

7 MW capacity insté]led'

23,100 connectlons hy 3rd year of whlch 20, DGO are reSIdential consumers

factor =

Power product1on increases_from 4 99 HHH in Year 1 to 13 630 MWH 1nyear 3 and remalnsrat thlS level (load

Distribution system cost’
energization.

Same assumption as‘in7Pppqggt.Pé§éF.{

Mlzitﬁitffcrftotal'DﬁbjeCtiin'yéarli;andfthesé?éFéfﬁb'iﬁcﬁémeﬁfé7éftéFﬁﬁf*'

2 "nZ"'
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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
fim 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 2U00% increase. The cost of diesel is Rp 85/1iter (US $13.08) compared
to Rp 25/1iter (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 Y0% 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 elaborat>d 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.

1}
The assumptions regarding future level of conmercial connections seem to be
optimistic also. While many of the commercial 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 comnercial connections in Lampung. However,
without a more extensive survey, it is difficult at present to estimate the
percentage of commercial 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 survey has various
methodological problems. 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. For
instance, it is apparent that the 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 pay that tariff or not. This is hardly a
scientific method of estimating the potential levels of household connections.
Willingness to pay based on household expenditure on kerosene is estimated using
faulty statistics. First average houslehold kerosene expenditure is estimated
for each of 10 desas (vilTages). Then the average for the site is based on
adding up the desa 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 Towest value that was suggested
to the households during the survey, i.e. the tariffs with the apparent greatest
household connection. In the case of 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. 1In Luwu, it is unclear how thig estimate is arrived at although
it is close to total area less cultivated land. In other words, uncultivated
land is considered to be potential 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 Demonstration Project

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 posi-

tive cash flow which should increase with the restructuring of tariffs., Neither

an increase in the tariff structure to the PLN rate nor an increase in customers

that can be sustained by the presently available capacity will result in positive

operating margins in Lombok. An increase in customer service and tariff ratess
could provide some relief in the other areas.,

These are no built in mechanisms to create incentives for a more efficient
financial operation of the coops because salaries (a major portion of operating
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TABLE 3

F1nanc1al Statist1cs of RE COOperatives*
(Per Month in Rp 000s) :

Lampung Lombok = - Luwu. .

Revenue R | 358 333 . w5
Production Expenses: Fuel 1410 1808 87 -
T Operations1 40 - 335 R )
Ma1ntenance1 o120 295%% 210

D1str1but1on osMl | i;t:;?ij-n“ 210 ,?~}19ﬁ;ﬁ7,*‘

Other? ol s e 109

Total Operating Costs 3935 3 f7313"

Financial Viability

Present Coop Tariffs
Gross Operating Margin
Cash Operating Margin3
Net Operating Margin?

702, a8
So-1791 =203 .
-2921 -2035 v

Gross Operating Margin Cofe1209 0 - 3
Cash Operating Margind - | ° 852 -1092 -
Net Operating Margin? oo 86 <2222

Notes:

* Dates Lampung May 1982 Lombok Februany. Luwu August 1981

** The average maintenance cost (most Spare parts) 1n 1982 on Lombok was 1401 o
thousand which is much high than usual. We take the maintenance cost 1n
Januany 1982 to be the representative figure. ; : > FOE

1. Average for the year LIS i ‘ 5

2. Includes administrative and sales,costs,anciccstsinflcaliactfngfcnsnflis}':
3. Net of interest payment ‘ ﬁ :‘ T EEa
‘4, :Net of depreciation and 1nterest paymentsl‘; ;ﬁfyiif;f'ffui,;" “ﬁ'3~nn .

‘.5;_ No depreciation/amortization 1ncluded 1n Luwu financial statistics for 1981.



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 1is 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). If the 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 <ubsidied diesel to all three
outer island rural electrification cooperatives.

6.2. Financial Reporting

A11 three cooperatives have effective procedur2s 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 i1n 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 i1n 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 1is 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 1is clear that the manager of the
cooperatives should be made responsible for seeing that his staf{ 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.

2¢
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VII. AFFORDABILITY/DISTRIBUTION

7.1. Affordability by Poorest Households

The Timited 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 of f 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 arca 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 hcuseholds 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 minimumn 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 (Lombok) and Rp.2300 (Lampung) before
the houscholds can afford to becone eclectricity 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

9



TABLE 4

Affordability'by‘Poorestfﬂduséhotds‘*"

Assumption: Poorest HoﬁSehbfﬁsfu5§;I]2?lfﬁéf5§ffk€h6§3hé/qightﬁfafﬁTighffﬁg{@”i

Kerosene for Lighting

Kerosene Price
(Rp/liter)

Minimum Use LRl
(Liter/wonth) .o o)

Lighting Bill

Electricity for Lighting

Present Fixed Cost/Month
Tariff (Rp/KWH)
No housewiring Cost 1',f‘“
Electricity (KHH)'fo 

Power (Watts)
(6 hour service)*

Power (Watts)
(4 hour service)*

Housewiring Cost
(over 12 month)2

Total Cost
(before electric)

Electricity (KWH)
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TABLE 4 continued

Housewiring Cost 116
(over depreciation)3 S
Total Cost P 01716
(before electric) . i

Electricity (KWH) . none 5.‘3 1'4' 1
Power (Watts) L xfnone' 32-78
(6 hour servica)* *A*a?«‘

Power (Watts) ° : . none 4?3.'.,1.1,1:_8‘

(4 hour service)ffjdﬁ L R

* Rounded to nearest digit

1. Assume that housewiring is paid for by savings and that the householde'fonly
looks at munthly cost. , R IR

2. In all sites, the loan agreément 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 is the 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 Electrictﬂl

Assumption: Those whose kerosene use 1n above monthly<f1xed cost can*’fford
electricity. S g SRS

Electricity for Ligntingf R (

Fixed Cost/Month - ;16@};‘

Housewiring - I

H.W Cost
Total Cost

ser - ‘00
Min. Kerosene use* -

SHPNPER 11%%
(0 4)

Housewiring - 11

833
1933
L 1g%w
(0.6)

H.W /cost
Total Cost >
Min. Kerosene‘use#ep

Housewiring - 1113 el

140
1240
12**

H.W /cost
Total Cost .
Min. Kerosene use*

. K% Assumes the lower price of Rp.lOO/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.

2%
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VIII. PRODUCTIVE USES

8.1. Present Status

At present there 1s 24 hours electricity scrvice 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 successfui
productive uses programs. In Lampung and Lombok, a director and the manager
respectively have drawn up documents that analyze the potential for smi’1 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 depend 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 in the 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 in agro-processing units that become customers
for coop electricity would depend, basides 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 GOl 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 in textiles (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 in Aikmel.
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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-
tion projects are yet to have electric capacity that can sustain large rural
industrial consumers.

8.4. Social and Community Uses

At present the only community use of electricity is in the form of street lighting.
Street lights are, as yet, not being paid for by the householders. 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.
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IXe 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 is going 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 in both 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 tu
face if they maintain their present tariff rates, it could be cheaper for the
coop customers and GOl 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 Jjudgements
about the potential for electricity based on non-diesel fuels.

a4
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~ PERSONS. INTERVIEWED
PDO

SJoufjan Awal Director

Djapar Pringgohandoko Special Assistant

Ketut Swastika, Head, Material Section. .

Col. Sugiyartono, Deputy Chief, and Head, Monitoring,
Evaluation & Auditing

NRECA

- Peter McNeill, Manager :
Louis Sansing, Training :
Ray Shoff, Finance and Aoministration

C.T. MAIN (Jakarta)

D.A. Dowling, Manager '
Gene Leffler, Project Lead Engineer .
Phil Wilson, Material Procurement

USAID Jakarta

William Fuller, Director
Robert Davis, Engineering
James Baird, Project Monitor

Central Statistical Office, GOI

G.0.M. Mamas, Director, Economic and Social Bureau
Wiryanto, Chief, Household Statistics -

State Electricity Corporation (PLN)

- Ir. Ketut Kontra, Director of Planning -

CIDA (Canadian Embassy)

- David Spring, Counsellor (Deve1opuent)
- Simmon Williams, Project Officer

Robert Johnson, Electrical Engineer; former Project Monitor"‘
Michael Morfit, Contract Employee; former Ford Foundation e
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Lampung

Claud Frank, NRECA Adviser

Ibrahim Sanusi, Coop Manager _
Tony, Menmber Services Manager ‘
Frank Cachin, C.T. Main Site Consultant

Lombok

Paul Swanson, NRECA Adviser
M. Ridwan, Coop Manager
Usman Sidik, DGC RE Coordinator
Farouk, Coop Productive Uses Manager (new position)
Lalu ArdaJat Former Coop Employee ard Interpreter to Swanson
Bapak Zen, Vice-President, Board of Directors R
Bapak Hajio Mahfud, Member, Board of Directors , Lo
James Keddie, Consultant Resources Manageinent International

(RMI), Project Development Program (PDP) L :
Leroy Hollenbeck, Consultant, RMI/PDP : PR

» Manager, PLN, West Division of Eastern Indonesia

Luwu

John DeFoor, NRECA Site Adviser

Wahluyan, Coop Manager

Herry Salmun, Head, Operations and Mantenance

Bepak Mohammed, Board Member and Treasurer

Ramon Santos, C T. Main Site Consultant P

Bapak Heru Susanto, Director of Manpower and Transmigration.-«;~f*
Central Coordinating Office of Luwu Project, Palopo. So. Sulawesi

Clifford, Nunn, USAID Consultant to Luwu Project




TABLE Al

cﬁﬁipgéf:qunECtibné - Lamhun9°kéi600beratiVe

No. of Customers (000s). e Monthly Sales (MWH)
‘ Productive - , N | Productive | =
Year | Residential | Commercial ~ Uses Other Total Residential | Commercial | Uses Other || Total
’ |
1 5-25 0-82 U-03 0-78 6-88 105 108 52 - 47 1} 312
2 12-75 1-47 : 0-07 1-05 15-34 255 - 194 | 113 77 |} 639
3 20-00 1-69 0-09 1-32 23-10 400 : 222 176 | 77 | 875
4 25-25 1-80 0-12 1-50 28-67 505 . 238 249 134 || 1126
5 28-25 1-90 0-15 1-66 31-96 678 . : 296 319 - 160 || 1453
6 30-75 ‘1-98 0-16 1-83 34-72 861 - 356 370 192 1779
7 33-00 2-04 0-18 1-99 37-21 1023 428 426 224 || 2101
8 35-00 2<10 . 0-20 2-16 39-46 1295 N B e 486 255 || 2527
9 36-00 2-16 0-21 2-33 40-70 1476 556 287 || 2876
10 38-25 . 2-22 1 0-23 2-49 43-19 1721 - 623 319 || 3199
11 39-50 . 2-28 . 0-24 2-66 44-68 1896 - | o - 696 357 || 3632
12 40-50 - 2-33 0-26 2-81 45-90 2066 |- 785 394 || 3984
.13 41-50 2-38 0-28 2-99 47-15 2283 | 868 432 || 43Y5
14 42-50 | 2-43. 0-29 3-16 48-38 2465 .| 187 910 521 || 4769
18 | 43-50 |- 2-47 - 0-31 3-33 49-61 2567 . | , 1053 509 || 5033
' 1 foo S R R (l

S wah oty sy
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Cost of Power - Lamp

TABLE A2

(Costs in $1,000 ‘

ung RE Coo erative} »

L)

P

M.W.H. |Capacity Increment| CumuTative | Cumulative SIS S
Year |Generated| (Composition)Mu Capacity Invest.l |Average|Investment DepreciateZ|Fuel Cost -Power- Cost
1 - 3 4 5 6 7 8 {1 6+7+8
1 4,999 |2 x 0.5 + 2 x 2.1 5.2 | 8610 8610 431 301 190 922
2 10,093 |3 x 0.5 + 3 x 2.1 13.0 21510 15060 753 527 384 1664
3 | 13,630 - 13.0 21510 21510 1076 753 518 2347
4 17,323 |2 x 2.1 17.2 28170 24840 1242 - 896 658 2769
5 22,067 - 17.2 28170 28170 1409 986 83y 3234
6 26,687 |2 x 2.1 <214, 34830 31500 1575 | = 1103 1014 | 3692
7 31,120 - “21.4 34830 34830 1742 1219 1183 | 4144
8 | 36,980 - 21.4 34830 34830 1742 | 1219 1406 | 4367
9 | 41,560 S o= ] r2l.a 34830 34830 | 1742 | 1219y 1580 | 4541
10 45,700 |3 x 0.5 + 2.1 -~ |  ~25.0 41070 37950 1898 1328 1737 | 4963
11 51,268 e 25.0 41070 41070 2054 1437 194y | 5440
12 55,589 e 25.0 41070 41070 2054 - 1437 2113 | 5604
13 61,324 |2 x 2.1 1 29.2 47730 44400 2220 1554 2331 | 6105
14 65,784 - 29,2 47730 47730 2387 1671 2500 . 6558
15 69,416 - 29.2 47730 47730 12387 | 1671 2639 | 6697

/f5
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Source:

Notes:

All

1.

2.
3.

4,

35;'lDoes not include interest expense

TABLE A2 Continued

assumptioné‘from NRECA Feasibility Study.

Assume 500 KW unit @ U.S. $0-97 million and 2.1 MW 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 0&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 CIDA estimate.

5% of average total investment
3.5% of average total investment

Assume 3.44 KWH generated/liter of diesel at Rp.85/1iter = US:$1.00 = Rn.660"

-68-
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-TABLE A3 Continded‘

No. Electricity .

Household Size :l}Réﬁgéfﬁif
. :‘,,Avgyag¢ _

Land Ownership : Range =
(hectare) Average

Monthly Household Income
(Rp 000) Range
Average

Kerosene Used for lighﬁihg*
(11tres/m) Range
Average

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

Firewood and
Karosene

Mostly kerosene

PLN Electricity

Household Size : Range )
Average

Land Ownership : Range : 12-16
(hectare) Average ’ o 7 0-91" ;
Not: - 1
Available - ~ooe w0 ) No PLN
' '32;184; ' ) service near
‘ 21055 - ) coop
)

Monthly Household Income
(Rp. 000) Range
Average

Kerosene use for lighting*
(litres/m) Range
‘ Average
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ABLE ‘A3 Continued

Cooking Fuel (no. of h h ) |
Mostly firewood Zwﬁ»;t - }“
:Firewood and kerosene g 2 i}

Mostly kerosene"‘Lﬁ

Note: ‘Al] figures are rounded of f |

N a. - not available :
__,* - Before electricity

WAShaffer:jm:08/03/82 :
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"RURAL FLECTRIFLCATLON PROJECT - PES

12, SUMMARY - The present project status, considering the
amount ¢F tlme and roney expended, is very dissppointing. Trne
visible results in physical insteilation and receipt of project
meterials sfter expending wmuch money and many man ponths is
minimal. However, it is expected that the project will move
faster 4n the Tuture than in the post as changes howve bheer oide
which should enbance progress. (c-seratives rave been fovroo,
land purchased for ten headquarters 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 Conditicns Precedent of the Loan Agreement was
that both PLN and DGC furnish to AID "(b) an implementation
plan approved by AID which will include: (1) a time phased
schedule of proposed Project actions". PLN and DGC submitted
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~Whi.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 Irplementation Plan Schedule shows system construction to
be completed in early May 1982. The latest C.T. Main schedule
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
commitment to honor such. The schedules are therefore, in a
practical sense, meaningless. The complex approval process
iuvolving 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.

i4. EVALUATION METHODOLOGY - This evaluation is the regular
annual project evaluation and is based on field trips, proiect
meet ings, reporis, discussions with GOI and Consultant Project
peopée and personal knowledge of events of the past twenty
months.

15. FYTERNAL FACTORS -~ Influential external factors are
listed below: :

[z
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(11)

(12)
(13)

(14)
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(16)

- .(17)
(18)
(19)
(20)

€5$267;425.Oﬁ of the AID Loan for DGC. (May 31, 19861).
..$201.000 US4 interagency transfer of funds for BUCLED
 services (July 31, 1981). ' | -

314,400 of the AID Grant for DGC/FTO baseline data.
§52,791.95 of the AID Grant for orientatilon tour (May

51, °1981). o
$71,094.41 of the AID Grant for excess proporfty
generator sete (May 31, 1081). S
$17,350.57 of the &1D Grant for verioles fov

7,
consultant (May 21, 1981). ;

§24.522.52 of the AID Grant for R.E. Administrative - -

Assistant. (May 31, 1981). ‘ _ R
$18,903.22 of the AID Grant for Training (May 31, 1981)
Rp385,518,805.50 of the GOI/PLN fund for ARE o
consulting services (June 30, 1981). - .. ..
Rp NA of the GOI/PLN fund for OMT consulting services
(June 30, 1981). R
Rp NA of the GOI/PLN fund for Productive Uses. supports.
(June 30, 1981). SRR SRR
Rpl,%92,008,838.13 of the GOI/PLN for project material:
and operation (June 30, 1981). AT -
Rp279,450,000 of the DGC/DIP for A&E consulting
services (June 30, 1981). : -
Rpl111,110,000 of the DGC/DIP for OMT consulting
services (June 30, 1981). o .
Rpl,214,340,000 of the DGC/DIP FOR PDO & Coop gupport
(June 30, 1981). SRR RS
Rp614,220,565 of the GOI Loan for coo s. project
material and operation (June 30, 1981). ‘

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

$6,714,637.13)

 Grant Total US$ Expended - $12,574,564.18.
(b). Initial Project Funding

The

Government (CIDA) financing the generation plants for the three‘vi'

project Is a multidonor effort with the Canadian

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
CIDA Loan US$17.2 million October 13, 1978
Dutch Loan US$ 5 wmillion March 21, 1979

GOI ‘ US$30 millilon Same as above

" Total | U596 15 nilllon

¢7
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“a. The formation of the PDO and thres RE. Cooperatives.
o (June 31, 1981). LR
‘b Completion of demoastration projects at Klaten in May. "7
o 1979, Lombok and Lampung with each serving between 1200 to
2000 customers. (June 3D, 1981). R eI
" Purchase of lend for the headquarters complexes for.each ™
of the ten sites. , IR TE
d. Site developrent work corpleted at the five PLN.éitésﬂ(May
31, 1081). 5 S

e. Signing of contracts for 16,000 wood poles and 20.000 .~
steel poles by PLN (May 31, 1981). o BRI

£, Preliminary staking of 3318,4 KM of distribution line by
PLN (June 30, 1981%. Lo

..g. Preliminary staking of 1622 KM of distribution line by
DGC/ PDO (July 3, 198l). I R R P T

h. Final staking of 169 KM of distribution line by DGC/PDO: -
(July 3, 1981). : Cee Co

i. géna% gigking of 933 KM of distribution line by PLN (June

y 19 . L

3. Production of final drawings and staking sheets for 169 KM~
of lines by C.T. Main for coops. (July 10, 1981)

k. The issuance of IFB's for line materials; tools and
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).

m. The signing of 18 of 28 recommended contracts by PLN.
(June 30, 1981).

n. The issuance of twelve IFB's for distribution materiels,
tools and equipment, housewiring and meters, and poles for
DGC/PDO/Coops. Separate IFB's were issued for each coop.

) (June 30, 1981). o

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

1981). :
P The signin% 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 Sor DGC/PDO/Coops. (June 30, 1981).

8. The setting of 972 wood poles. (June 30, 1981) PLN.

t. The setting of 5196 steel. (June 30, 1951) PLN.

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

There are several significant problems relating to the level of
outputs but practicslly all can be traced to the lack of use of
the mana%ement tool: of planning, scheduling and control by,

essentially, all pavties involved.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 ralse the
quality of life for the people who live in the target areas.

There are a very large number and variety of potential
productivity uses of electricity in these ten rural areas, most
of which could benefit the poor and the very poor. A partial
1ist would include rice and other grain mills, irrigation,
poultry farms, sugar processing, copra, tobacco end 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
the number of new activities. There is reason to believe that

this will also occur in Indonesia.

(./r;
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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 realisfic"
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 adeqguate 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. S

4, A fragmented project is extremely difficult, if not
impossible, to effectively implement, coordinate and o
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 phase: in carefully in the early stages of a
nrodast o avoid wasea’ person monihs. Zxpelitious stalfing of
positicns which canno: be urilized but may peesant a fazate of
project progress must ba avoided.
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‘Appendix 4
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 thiy 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
Philippines.

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

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

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 capacity or other. Some are waiting for the program to
develop enough for ther to have the job for which they have
been trained for. o , : - _ . o

All of the 27 overseaé‘trainees are still active within the RE
project. . B E T

II. PDO/DGC

Also in accordance with the Training Implementation Plam, tc .
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 indfvicuals (487 participants trainees) are
still emploved by PDO/Cocps in some capacity or other.
However, 11 exployvees have left the IDO/Coops. The one ‘
overseag trainee to the U.S. (Ima Suwandi) is no longer in
direct 1nvolvement with the R.E.

III. Orientation Visits to the Philippines 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

5l
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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
direct involvement with R.E. (Soejoedi, DGC), one person is no
longer with the DGC or PDO (Gafar) organization. :

2. Of the three PLN officials sent to the U.S.; one persdn-
is still with PLN/RE (Rumondor) two other persons bave 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 (Juhe 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 Philip ines). Numbers
and who, were unknown, records were unavaila le. | -
Others:

Evaluation Training by Bureau of Census

a. 5ix PLN ofiicials were trained by the Bureau of CénSuS for .
Evaluation Pro§ram in different sessions, and all of these
pecple are still within the RE Project.

. 8ix officials of LGC/PDO were trained for the sbove same
training. From the six, one employees has been transferred to
Dept. of Trade and Coops (Inspectorate General) and another twc
were transferred from PDO to DGC. The remainder three are
"still with PDO Rural Electrification.
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8.

9.

10.

11,

.Course Title:

Date :
-Location :

Participants:

Course Title:
Date
Location - :
Participants:

Course Title:
Date

. Locatiou :

Participants

Course Title:
Date

Location
Participants:

Course Title:

Date
Location

"Participants:

12.

»Fburse Title:

"~ Date :

Location :

. Participants:

=15 -

Management Training Course II
September 24-26, 1979
Aikmel, Lombok _

Fourteenpersons including members of the
coop Board of Directors, audit committee.
members and key cooperative employees.. -

Total: 14.

Management Training Course II
October 4-6, 1979
Kotagaja, Lampung

Twelve persons including members of the -
cooperative Board of Directors, audit @

committee members and key cooperative
employees. Total: 12.

Management Training Course II

October 11-13, 1979

Bone~-Bone, Luwu o
Eleven persons including members of the
cooperative Board of Directors, audit .
committee members and key cooperative .
employees. Total: 1l. o

Electricians Trainers Training Course
November 5-10, 1979 ‘
Aikmel, Lombok

Twelve participants including three
RMSS from Lombok, two from Lampung

and two from Luwu cooperatlve plus
five PDO RE engineering department
employees. Total: 12.

Electricians Training Course
November 12-17, 1979

Aikmel, Lombok .
Fourteen local men who will make
housewiring installations as
contractors for the Lombok
cooperative. Total: 14.

Bookkeepers Training Course

November 5-13, 1979

Jakarta

Sixteen participants including
bookkeepers or future bookkeepers

and clerks from the three cooperatives,
the treasurer ¢f each cooperatives
Board of Directors and PDO RE
employees. Total: 16.

5%
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20.

. Location
" Participants:

21.

22.

23.

',Location

24,

- Location .

Course Title
‘. Date
- Location

. Date
- Location

‘Course Title:
‘Date";;  5 € .

‘Location = @

Participants:

:Coursé:fitle:

Date

Participants:

Course Title:

‘1Participants:

Course Title:
Date

Participants:

‘Course Title

Date ;
Location :
Participants:

Course Title:
Date

k»~':Papt1cipants:

 Safety, Safety Procedures :and
First Aid Training

June 28, 1980

July 30-31, 1980

Aikmel, Lombok ,
Fourteen personnel; five linemen, - :
four operators, three RMSS from Lombok
cooperative, and two linemen from ‘
Lampung cooperative. Total: 1é4.

Power Plant Operation and Maintenance
July 21-26, 1980 ‘
Aikmel, Lombok

8 persons including 6 power plant
employees from the Lombok cooperative
and 2 employees of PDO RE. Total: 8.

Electricians Training Course ' B
September 18-24, 1980 (except Sunday 2lst)"
Lampung Cooperative Headquarters

Seven RMSS and seven contract

electricians. Total: 1l4.

Staff Orientation Seminar

September 29 - October 4, 1980
Sinar Rinjani Electric Cooperatives,
Aikmel, Lombok

10 directors, 3 supervisory/audit,

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

Power Plant Recording

October 1-2, 1980 .
Sinar Rinjani Electric Cooperative,
Aikmel, Lombok :
5 operators, 3 mechanics. Total: 8.

Mini - Workshop on Material Handling - PDO
November 13, 1980 R
PDO conference Room
Seven (7) PDO employees. Total: 7.
Accountin% WOrkshog (Refresher)
November 24-29, 1980 o

KLP "Sinar Rinjani"

Aikmel, Lombok

Accounting personnel; 3 PDO, p
2 Lampung, 2 Luwu and 3 Lombok.
Total: 10. :

ZY
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35.

36.

37.
. Date

38.

Location
: Participants

'Course Title |

Date . ;
Location :
Participants:

Course Title:
Date :
Location :

" Participants:

Course Title:

Date

Course Title:

Location ;
Participants:

Course Title:

Date :
Location :

Participants:

Summary:

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

-19 -

Construction Cost Accounting
May 19-23, 1981 Ll
Hinna, Bone Bone, Luwu - .
Twelve (12) cooperative employees..
Total: 12. : o

Operation and Maintenance' Safet
May 29-30, 1981 e
Metro, Lampung R “
Thirty (30 coopcwative employees,
twenty (20) from line dapartment,'
six (6) operators, 4 RMSS.

Total: 30.

Meter Reading, Billing & Collecting
June 17, 1981

Sinar Siwo Mego, Metro, Lampung
Eleven (11) cooperative employees
who will perform meter reading,
billing & collecting tasks.

(8 RMSS & 3 Accounting personnel)
Total: 11.

Power Plant recording & reports workshop

June 18, 1981
Sinar Siwo Mego, Metro, Lampung
Six (6) operators. Total: 6.

Accountinﬁ/ReporLing, Operating Period
(Mini-workshop; operating period
accounts review)

June 19, 1981

Sinar Siwo Mego, Metro, Lampung

Eight (8) cooperative employees

(5 accounting & 3 Sekretariat).

Total: 8.

days

)

\ "™
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COMPLETED TRAINING counsss, NRECA/PLN

Incountry Training

1.

6.

8.

RE Systems Management
Date ¢ July 3-12, 1979

Location: Semarang

Number of Participants: 25

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

English Language Training

Date : Jan. 7 = March 29, 1980
Location: Jakarta (LIA)

Number of Participants: 11

English Language Training

Date : April 8 - April 25, 1980
Location: Jakarta (LIA)

Number of Participants: 11 °

Intensive English Class

Date : July 28 - Oct. 24, 1980
(Sept 15-26 break;

Location: Jakarta (PLN Pusat

Number of Participants: 9

Intensive English Class

Date : July 28 - Oct. 24, 1980
(Sept. 15-26 breaﬁ

Location: Jakarta (LIA)

Number of Participants: 2

Intensive English Class

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

Construction Supervision and Training Skills
Date : Nov. 3 - Nov. 13, 1980

Location: Semarang
Number of Participants: 36

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 457-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 houscholds. 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 Vigbility through reduction in 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
glictgic service to villagers in Indonesia. (See Sect. 23

elow).

- 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

which will dewmonstrate the replicability and appropriateness



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 c¢f 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 Covern-
ment (Dutch) financing part of the distribution wiring for
ghe seven Central Java systems. The project financing is as

ollows:

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 
CLDA Loan Us$ 21 million ¥ October 13, 1978
Dutch Loan Us$ 5 million March 21, 1979 .
GOL "f US$ 30 "mil‘lion *  Same as "a..lv:_ovﬂe"

TOTAL: US$ 93.8 million

The seven Central Java Systems are being constructed by
the State Power Company (PLN) which will also operate and
maintain the completcd systems. The three outer island
systems are being administered by the Directorate General
of Cooperativz (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

4‘./
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the USAID Loan Agreement May 6 1978) achieved considerableg
progress in laying the foundations which should result in -

-smooth implementation in future years, including

'fincreased 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 coveringﬁ-

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 for
DGC headquarters complexes. v BN

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 patsh

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

%oan disbursement for training and vehicle procurement for
LN; R

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
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";systems including the headquarters complexes,

- conpletion of prellmlnary field staking in all seven of
o the Central Java Project Service Areas;

R onstruction ‘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 Lombok;

- some progress in preparations for HQ complexes in several
- locations; )

- completion of several types of training courses and
orientation tours for project personnel

B.. Project~Issues,and Problems

The Rural Electrification project, 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 factoxs
beyond either the project's control or any reasonable
predictions. There are cost overrun problems and new data
that raise affordability questions. There are commmications
problems and differences of perception between consuvltants -
and PLN/DGC officials. There are management and coordination
problems, contracting and procurement problems and quality
control issues. There are even scme institutional conflicts
between central government and local organizatioms.

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. Main, other donor personnel and USAID staff.

ol
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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). T

15. EXTERNAL FACTORS

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

(b) Over the past year, inflation in Indonesia has been
approximately 257% and in the U.S. over 127. Both rates are
higher than projected in the feasibility studies.. ‘

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

These external factors will no- douht 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 '
assistance, 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.1l.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
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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 PIN 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 that,because of incorrect cost estimates end
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 ir size, they are not
sufficient to cover the local costs of construction. During
the Mission 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, L/
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

(1) C.T. Main
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

%
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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 preject, C.T. Main has encoumtered
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 sugment 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 thie 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 consulting services
in orgamization, operation, maintenance and training.

Although the team leader arrived in November 1978 the team
was not completely assembled umtil March 1979, NRECA
personnel are stationed on the three outer islands, Jakarta,
and Central Java.



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 RE 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 islends 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.

(¢) Training

During the first year of the project, training plans
were prepared by both PLN and the PDO with ¢he 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 Loa: Agreement.
The reason for this increase is that both the nubers 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 USAI]) agree on the importance of this training



“to project Successfand'fﬁﬁdé 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
consulting 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 Documentation

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 how 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
Jave 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 859 of the estimated
total for Lampung, 807 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 N
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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 procurement 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 BRIL. Now that the
RE Coops have been formed, with elected Boards of Directors,
and they have construction capital, it is recommended by the

24
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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, PN,
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 600 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/custcmer of about
30 KWH/month has exceeded the estimate of 22 KWH/month i
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 eleciric bill and of these 36 have been
reconnected after full payment of past bills including a
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 PIN and DGC have developed basic designs and
material specifications for housewiring as well as guidelines
for implementing the housewiring program. These guidelines
include procurement, material handling and storage and the
details of a loan program which would create a revolving
fund tc be used for replenishing supplies of housewiring
materials. Eventually this revolving fund will be used to

Al
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suppbrt 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 Indonecsians 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
iefbeing 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 wviable
and that the introduction of electricity to the selected areas
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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 prnmote a whole host of productive power us
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
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and expénd 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 systems. :

(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
populatior in ten selected areas of Indonesia.

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

There are 2 very large number 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
iist would include xice 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 blocke, floor and roof tiles and
pottery factories, blacksmith, machinery and repair shops,
food, pharmacy and genexal merchandise stores. Many of these
activities already exist in the target areas using subtituta
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,

7/



-15-

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 powexr 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 c¢ver 100 people in mzmagement,
operntion 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 medium scale industry plus untold thousands
of new employment opportunities for home and handicraft
industries. The project may alsc 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, availability 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

: No. of Pop. of No. of Est. Village -
L ' Target Target Target Target Pop. desede
Site Villages Villages House;*, Pop. Density
| holds ’ :
A, Central Java
Pek-Pem. 102 242,120 20,000 102,000 1141
Klaten 98 245,105 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 35 145,301 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
Loubok 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

%k

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 c¢f 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 .*fﬁpégf
Wage laborer 18,200 '*'ﬁgz4{ﬁf
Salaried 6,454 - ;~5T¥%;78?67
Tradesman ' - 4,078 ’""'517 5;§
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 90% of the 74,597 sample households.

From further analysis of the survey data it can 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
quaternary 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;

4
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more usual is half that sum.

(b) Tradesmen are also generally engaged in small-scale
enterprises. Of 4,078 tradesmen, 3,499 (86.0% of tradesmen)
have a maximum of two employees.

(c) Salaried and professional people, inclﬁdin% 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 tbeir efforts in this directionm.

21. EFFECT TO DATE

The project has already caused a great deal of discussion
and debate among pnlicy 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 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 consumers, 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 GfI leadership that the model being
demonstrated is replicabli:, 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 ar 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 REMARKS: ISSUES

As in most rural development prolects there is no short-
age of issues or problems. We have decided to present these
issues together in this section of the PES rather then
scatter them throughout different sections where their trus
significance might be either misunderstood or overlocoked.

A. Affordability/Economic Viability

The major 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 preseated to GOl officials at the
Mission Review in the format below:

1. Financial soundness versus people's ability to pay

One of the key components of the USAID r.odel for Rural
Electrification which this project is trying 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.

Je



- 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 thg first year, versus our target figure of 50% in three
years). '

(2) peoples 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 32 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 Rp 410
Monthly bill Rp2,933

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



;21;;

- We have three questions regarding these new‘rateé.

(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 1l10/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

Vol
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per Kwh charge, the average monthly bill for low voltage rural
households could be reduced to about Rp 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 te rates will be explored. Second, if the per
Kwh charge for commercial consumers was increasec by, say

Rp 19, 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) 1If the people can afford to pay more than we expect
for electricity, why would PLN opt for a tariff design which
results in a significant 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 pay fer 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!

In summary, we feel that if the GOI and PLN are serious
about electrifyin% 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 positionm.

2. Economic Viability and Cost Overruns

This topic is directly related to the above issue because,
- 1f 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 Metherlands Govermment (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 tander for conductur to include
international suppliers; and

(d) Elimination of tranformer taps.

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

4
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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)

e

Original Budget Current Estimate

Items . Full | Alter- Savings

AID RNG GOl Bid | nate
Tools & Equip. included , 3,272%| 2,638 634
Grounding in #2 & 6 '
Distribution 14,538 9,600 | 9,600
Hardware B .
Distribution © ol sge00 )0 | 7,164 | 3,799 3,365
Line Conductor R e
Housewiring, 2,500 5,968 | 5,708 259
Materials and LR

Meters

A included | 4,250 | 4,250
in # 7

Wooden Poles

Headquarters 2,462 1,050 | 3,512 | 3,512
Complexes D e |
Distribution 7,382 | 1,900 | 1,900
System - 1 R
Construction R A o
Headquarters A i 1: included! 1,232 | 1,232
Complexes e o i g 7| o
Construction EE B
Miscellsneous 500 3,568 | 4,068 | 4,068
Start-up

| —

TOTAL 20,009 5,000 12,000 }40,5%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 alternmative.

* 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.
PILN 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 907% of
the 2000 households in these villages. This pilot project was
planned, staked and, completely built in 4 months by force
accoumnt 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 stsifing and
budgeting problems. The lack of a formal organizat:iaon, 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 oxrganizational 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 Minister.

Budget and Finances

During the first year of the project, an inadequate budget

G7
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resulted partly from a mistake in estimate of costs. Last year
USAID was promised there would be a2 Rp 1.4 billion budget for
IFY 79/80 which would have been adequate. This budget should
?3;3 been approved by BAPPENAS in June and released by August

Subsequently, USAID was disappointed to learn that the DGC
did not even submit their budget to BAPPENAS umtil 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 resresented 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 Implementation Letter was signed. While
PLN provided housing as required, the DGC housing on Luwu is
still under construction. In the interim, the consultant
staff working in Luwu has 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 summary, 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 effectively;

(2) Repayment of monies owed to NRECA;

(3) Asrcignment of the full complement of counterpart
engineers to C.7. Main;

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

(5) Completion of the howses in Luwu, complete with
water, electricity and furniture with the space requirements
agreed to by the DGC in Implementation Letter No. 1 to the
Grant Agreement;

7
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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;
- wvehicles would be assigned within the next few weeks

£ 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. Consultaats' 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; inadequate
time on the job; slow performance in completing cost estimates,
feasibility reports, and IFBs; and poor reporting on project
progress as against planned progress. There are also '
communication problems between consultants and COI 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 commmication often result from the changes in
attitudes, standards and practices necessitated by the novel
approach to electrification presented by this proiect and from
the tensions inhexent in expediting such a large-scale develop-
ment effort. Whatever their cause, these difficulties in
commmnication for both the consultants and USAID with the GOI
and even between the consultants and the USAID project staff
will need to be overcoms if effective consultation and working
relationships are to be developed.
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D. Cooperatives' Participation

The credibility c¢ " the cooperative concept for rural
electrification is also an issue. During (“eir fisld 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 dissziisfaction 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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FROM:+  AA/ASIA, John H. Sullfvan
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SUBJECT: indonesia Rural Electrification I Profect

I have raviewad thae subject PES and your memorandum of Novembar 19,
The PES accurately rdfTects tha limited prograss achieved at this
early stage in the-groject‘s implementation. Its tona is definitely
upbeat, but I do not agrea'with you that this PES attempts to sell
R.E. 1}, which 1s not mentioned. : L

You suggest that the PES should ba bounced bacause of what it does
not say about the problems.being encountered in the project. I dis-
agres. The Bureav 1s aware of ths many problems which have baen -
encountered in R.l'. I through routine cable traffic, TDYs, the
Mission's weekly reports and contractors' monthly reports.

Wa have put the Mission on notice that AID/W will want to see signs
of progress under R.E. I which indicats the progran is heading in

the right direction--in terms of who benafits and how, productive

and corvaunal uses versus consumption uses, {nstituticnal capacity,
and socio-economic viabil{ty--bafore R.E. 1l is approved. R copy of
the most recent cable we sent on this subject, which was prspared.
with the assistance of PPC/E, 18 attached for your {nformation.

Attachmant: a/s

cc: USAID/I:DDevin. . Clearances: .
ASIA/PD:MMPeh1 (draft

ASIA/PD/ENGR:WHodg

ASIA/DP:RHal1igan X

ASIA/ISPA:RDakan (draft)

. DAA/ASIA:FWSchieck
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Memorandum — Asm/ems T
10 : AA/ASIA, Mr, John H. Sulliyan Nog 20 bodZRH 1, 1970 7

FROM : AAA/PPC/E, Robert J, Bexg

suBjJECT: Indonesia Rural Electrification T Eyaluation, 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,

ow~- We hope to take a number of steps to assure that the evaluation work done
by the Agency is of a reasonable and high quality. In the attached case,
) there is firm reason to believe that this is not an evaluation but, rather,
* 4g an attempt to sell Phase II of the project, The Indonesia Mission is
capable of far better work. O

Has the Asia Bureau taken any steps to bounce this evaluatign? Are there
ateps being taken to ask the Migsion to discloge the ,prohlems om, the project
which it knows about? - st l«.A?M ZJM /u/'? nfﬂ

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.
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cc: AA/PPC, Alexander Shakow
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LIST OF PARTICIPANTS ATTENDING THE JUME 13, 1979
USAID EVALUATION OF THE RURAL ELECTRIFICATION I

Indonesian Government Representetives

8. Junilor Minister for Cocperatives

1. 1Ir. Sjcufjan Awai, S.A. to the State Minister
for Cooperatives.

b. Ministry of Finance

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

¢. Directorate General of Energy

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

- d. Directorate Genaral of Cooweratives

4, Drs. Memict Marjono, Director Pr Coops Business
Affairs.

‘é. Project Davelopment Office

5. Mr. Abdul D}opar Pringgohandoko, Acting Hesd of
PDO.

6. Col., Sugiyartono, Special Staff to Head of PDO.

7. Ir. Adi Mchexdi, Chlef of Technical Division,

8. Mr. Suronoc, Chief of Administrarion.

9, Drs. A. Maxkam, Speclal staff to Head of PDO,

10. Mr. Istall, Chief of Secretariate Divislon,

11. 1Ir. Masfedjar, Chief of Materials Sesction.

12, Mrsizgdrar:y Buctaril, S.H., Secretariate Section
Cnief,

~~ f. State Powexr Companv, PLN

13. 1Ir. Margonc Balimoen, Fereign Ald,

14, Iz. Sambodhc Sumani, Chief of Tecinical Division
for R.E,

15. Mr. Scewarno, Foreizn Ald

16. 1Ir. Yuzwar, Deputy Chief Construction, P,I.Ring
Central Java,

17. 1iIr. Scemerto Soedirman, Thief of Operation and
Maintenarce for R.E.
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18. Mr. Socwadji, Foreign Ald 8taff,

Bank Rakyat Indonesia

19, Mr. Il3as Hanafi, Foreign Aid staff.

11. Canadian Goverrment Representatives

20. Mr. lioward R. Ballocn, Second Secretary,
Canadian Exbassy.

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

[T, USAID/Jakarta

22, Mr. Thowas C. Niblock, Director.

23, Mr. Raymond Cohen, Acting Deputy Director.
24, Mr. Richard Johnson, Program Economist.

25, Mr, Robert F. Zimmerman, Evaluation Officer.
26. My. David W, Devin, R.E. Precject Qfficer.
27. Mr, Robert E. Davis, Acting Chlef Engireer.,
28, Mr, Benjamin Hawley, IDI.

29, Mrs, Mary lewellen, IDI.

30. Mr. Douglas Murphy, Summer Student.

31, Mrs. Lanna VW, Lubis, R.E. Admin. Assistant,
32. Mr, Fdi Satianto, Electrlcal Engilneer,

33. Mr. Jack Vright, Electrical Englneer.

IV. Consultaats

b,

N.R,E.C,A,

3. Mr, Dennis Wilson, Team Leader.

35. Mr. Paul 0, Swanson, R,Z., Speciallst,

36, M, Sam T. Adkins, Central Java Management
Consultaont.

37, Mr. Rey Shoff, Tralning Officer.

Chas. T, Main International, iac,

38. Mr. Howard .ornsern, Acting Projects Director,
39. Mr, Raymond fl. Key, Busiress Manager.
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RURAL ELECTRIFICATION Y -~ PES
AID LCAM 497-T-052
AID GRANT 497-0267

13. SUMMARY - The project involves, ccnstructing an-l placing
in operation ten separatc rurel electric distribution systems,
seven in Central Java and three 1n the outer islands., These
ten service areas have & population of over two million people
who compose about 450,280 families living in over 640 simall

and very rural viilages, now totally without electricity

except for a scatterad few, small, private generators of 50 KW
ct 1ie8s. The project 1s intended to orovide eclectricity to at
lesst 507 of the people in these villages at s price they can
afford to assit thex in wiring their hcmes, and te promote

the use of electricity in productive entarpriszes. The project
espects to demoascrate thar electricity cen be provided to the
cural erenc cf Indonesia 2f a price which the majority of the
people can afferd chrough unit syscems thot are technically
sound and financialliy viable snd that the introduction of
ejectricity ke the selacted areas will bring about a significant
lacrease in produstion and employment opportunities and improve
the quality of life of the rural pcor. Another purpese is to
trair a sufilclevt cudre cof Indonecian experta in all phages of
rural elecirificaticn 85 as to mar.age and expand the orogcam,

The project 1s a muleui{donor effout with the Canadlan Governmment
{C1RA}Y financilug the gemeration plants for the threz outer
Island projects and the Royal Netherlands Government (Dutcch)
financing part of the distritutlion wiring for the seven Central
Java Svstems, 7The pocject financing is as follows:

Country Amount Date Signed
USAID Grant U8 6 million March 20, 1978
USAID Loan USS30 milliom May £, 1978
CIDA Grant 1SS 1,2 million Novezher 16, 1973
CIDPA Loaa Us521  wmillion Qctober 13. 1976
Dutch Lnan USS 3 willion Morch 21, 1979
GOI 3530 @>illion Same a3 above
Tutal 175¢93.6 willion

Tne saven Cantral Java Swstems are being constructed by the
State Pover Cempany {FL¥) which will also operete and maintsin
tie completed systems. The threa outer island systems are



2

being adwinisterad by the Directorate General of Cooperatives
(UGC). The DGC will assist three private cooperatives to
design, construct, and operate thelr own rural electric systems,

The first year of the project achieved congiderable progress

In layiug the foundations which should recult in smooth
impiementation iu future yesrs. Both PIN and the DGC have
increased their staffs, end the DCC has establiched a upecia
Project Development Office (PDQ) to implement the project,
About 68 Indonesian OZficials were sent for orientation tours
of the highly successful Philippine Program, 39 from PLN and

29 from DZC/PDO snd local government. USAID, with the advice
and zpproval of PLN and DGC, selected C.T. Main as its consultant
for design and construction supervision, and the NRECA for
organization, management, operacion, maintensnce and training
assistance., Contracts were negetlated and signed with these
consulting firms and scme 17 long term consultants have arrived
ir Indenesia with their femiliea and have begun work. Thess
cortracts are veing financed by the USAID Grant agreement,

Both PLN andé DGC/PDO have prepared detailed project implementation
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plans ¢overing organization, construction activities, training,
§§3?‘rﬁﬁﬁggjgg;pseéfﬁ—hotﬁ'PLN‘EﬁafDGC'ﬁEve submitted to USAID
4 scheduls for the long €erm evaludtion of the project. Preliai-

;ppfﬁ”éfrhﬁgéménts‘fé?“cdﬁducting*tﬁis evaluation have been

“made by PLN, DGC, USAID énd the US Buroal of Census,  In
addiclon, USAID conzultants are working with PLN. DCC/PDO, and
the Bandung Institute of Technology on an Environmental Assegc-<
went of the project,

PLN and USAID have sgreed on the tariff structure to be used
at leuzt initially cn the PLY demonstraclcn project,

PLN using 1ts own "off the shelf" materials han constructed a
demonstration project in zhree villegas in Klaten, Central Java.
As of Jure 1, 1679 they had connected up over §00-houses, It

1s exnected that within another 45 days over 1750 families,
represencing 70 of ‘the residents cf thege villeges, will enjoy
the benefits of electricity in their hones end & preductive

uses prug.am will be initiated. The DGC/PDO 13 also planning

a demonstration project in East lLombok which should ba energized
by December 1975,

The DCL/IDO has organized and granted charters to its thraa
outer island cocperstives, These cooperatives have alected
Boerids of Direztors and Audiciag Committees, spproved by~1laws,
and hirad temporary managers and cthes key staff, Finaanzial



arrangements are being finalized between the Ministry of
Finance, Dank Indonesla, Bank Rakyat Indcnesia and the DGC/
PDO to provide loans to these coopg fu: the construction and
operation of these systems. The DGC bas bought suitzble land

Wﬁhﬁﬁdﬂm and have Degun bud 8
hetising for the consultents in Luwu. They are also paying
staff salaries until thefloans for operacion and construction

are signed with the Bank Rakyat Indonesia.

PLY has also selected their headquarters sites. C.T. Main 1s
working with bnth agencies in the mapping, staking and dasign
of the distributlion 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/EDO
poles have been prepared and the other ITBs are in process.

14, EVALUATION METHODOLGGY =~ This is the first evaluation of |
this project. 1& 1g based upon recent £ield trips to the sub- |
prolcct sites, on discussions with GOI counterparts in PLN, ~\/

DGG/PUC, other GOI national, provincial and lacal officials,
expatriate conzsultants frem NRECA and C.T., Main, other donor
perscunel and USAID staff,

15, EXTERNAL FACTORS -~ Ncne at this time

16. INPUTS = The inputs of the project consist of funding
from the GOI, AID, the Canadian and Dutch governments, technical
assistance, and training.

(a) TFunding - The AID, CIDA and Dutch Grants and Locns
wers negotlated and signad with the GOI. $476,000 of the AID
Grant have already been disbursed for technical assistance and
training. The GOI has also expended approximatellp.247,000,000
for BGC and Pp.1,457,005,000 for PILN. The PLN budge: for IFY
78/79 was sufrficient to mobilized and keep the seven subprojects
in Central Java moving sheed approximately on schedule. The

DGC budget for IFY 78%79 wag inadcquate, resulting in serious
delays in the starr up of the three outer islend pubprojects.
Reasons for this budget shertfall include (1) the use of inadequace
estimates for support of technical assistence cupplied by USAID,
(1i) overly conservative estimates cf the technicail requirements
for the DGC/PLC staff, in particular office 3pace and travel
requirenents, and (i1ii) budget revisicns by BAPFENAS because

of lew scenderds set for saiarles, office space 3taff housing,
venicles, maintenancz, and the crgectation thet ths DGS/PDO

would nat spend all the funds alloted.
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(b) Technical Asslistance -~ A three-year contract was
signed on August 23, 1573 with the National Rural Electric
Cooperative Association {NRECA) to provide 285 man-months
of consulting services in the orgaunization, operation, wmainte-
nance of the distribution systems, and trairing. Ancther
three-year centract was signad on September 18, 1973, with
Charles T. Main International (CT Main) to providz 467 man-
months of consulting serxvices for rhe design and construction
supervision of the distritution vystems and hsadquarters
complexes. Because C.T. Main already had a six-man team in-
country finishing another contract with PLN, mobilization was
not requirad. They wer2 ahle to quickly begin work on the
magping, staking, and design of the systems for PLN which was
able to provide full financial, logiletical, and technical
support. On the three outer island subprojects, C.T. Main
has erncountered considerable difficulfies not only because
of the budgetary constraiuts mencicned above and the remoteness
of the project areas but also because £.7, Main expectad that
the DG would provide them with 330 men months of technical
support from a local subcontractor. A subcontractor could not
be ayreed upon, and USAID is no louger encouraging the DGC/PDO
to £fiud one. Instead, plans are now underway to increase boEEf%y
PDO's and C.T. Main's enginecering staffs znd to do the job
by force account. C.T. Main ncw has a ten-man permanent team
in-country and will eventually employ sixteen expatriates.,

The NRECA took a little longer to mobilize., They had ona
consultant in-country at the time of contract signing, and the
team. leader arrived in November 1978, By March of 1979 the
staff had increased to six long-term consultants and cne short-
terwver. The contract calls for seven loug-ferm consultante,
though this number may be increased to fZen., To date, they

have sssisted PGC in the organization of the Coops, the writing
of job descripticnz, end by-laws., They have also assisted both
UGC and PLN in the preparation of Iwplementation plens and in
tha establishment of demunstration prolects in the thiee
villages in Central Java and in one villzge in Eaci Lombck.

(c) Tha CIDA Grant provides for 325 perscn-months of
tectnical assistance for the design and construction of the
generation plant: for the three outer islands, as well ac
training in their operation and maintenance. A contraeact has
been negotiated and signed with Sandwell and Company of
Vancouver B,C. fcr these services, and the advance tesam is
exnected to arrive In late June 1379.
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(d) Training - Training plans were prepared by both
PIN and the FDO with the assistance of the NRECA Training
Cousultant as part of the overall inmplementation plan, Over
the next three years PIN plans to train 758 people in 22 in-
ceuntcy training courses and 71 peopie in the U3 and in the
Philipprines. Likewise, in the same time period the DGC/PDO
Plans to train 350 peoplo through 30 in-country training courses
and 32 peovle in the US and in the Philippines. Egstimates are
that thgs training program will cost approximately $920 thousand
Instead of the 3600 thousand provided for in the USAID Grant ond
Loan Agreements. The reasen for this increase is that both the
numbers of pezople to be trained and the numbers and type of
training courses has been significantly expanded over the
estimate made in the project paper. For example, the PP esti-
mated that 300 Coop and only 140 total PIN staff would rective
trainicy, Both the GOI and USAID agree on the importance of
this training to preject success and funds sre being sought by
both parties to provide this training.

Under separate contracts AID has also vrovided %4 months of
consultiug services of a productive uses planner aand 4 months

of an expert to conduct an Environmental Assessment (EA). Many
of the ideas taken from the report of the Productive Uses Planner
have been incorporated into the Implementation Plans of both PLN
and the DCC, The EA is still undervay.

17. QUTPUTS

(a) Plans, Specifications and Procurement Documentation
ZIEBS}

The implementation plans prepared by PLN and DGC/PDO
are vely comprehensive plans and among the best USATD has ever
received on ary project, While flexible, they describe in
conciderable dcteil how che subprojects will be organized,
consgiructed, the training plan and a plan for stimulating
preductive uses cf the elecericity. Both agencies are to be
cemended for the high quality of these plaas,

Mapping and staking.of two of the outer island sites and six

of the seven Central Java sites is vaderway., 7o date 2076
kilometers of three-phase primary feeders and associated single
phaze and primary taps have been staked and 364 fleld staking
sheets have been prepared in Central Java. Likewise 1796 kilo-
meters cf lines have been staked and 15 field ataiking sheats
have been preparied for the outer island subprojects. Thie
represancs 719 cf the estimated tetal for Centrsl Jeva and

237, Lor the two outer island subprcjects started thus far,

N\
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PLN's IFB's for tools and construction aquipment has been
finalized and only swaits the aigning of a subloan agreement
between PLN and the Ministry of Finance before igsuanca.

The IFB for local pracurement of poles for the cooperatives
Is likewise prepared and has been submitted to the DGC/PDO
and USAID inr review, PIN will prepare their own IFB's for
poles. The Dutch procurement documents for Pili's conductor
are in final stages of preparatlon. The hardware IFB's for
both PLN and DGC are being preparad and it is expectad that
all IF8's will be issued by August 1979. '

(b) Headquartzrs Facilities -~ The DGC has bougnt the
necessary land in Luw: and Lampung and 1.75 hectares in Lombok.
The remaining 4.25 hectares in Lombok will be purcitased in the
near future as soon ag DGC receives its smnual budget allotment.
PLN 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 lg woriking cn the
design of the outer island complexes and wlil assist PLN in
thair design as well as perform construstion cupervision for
all ten sites,

(¢) Operating Electric Distribution Systems = PLN hasg
lent ict3 own macerials to the project and has constructed and
placed in operation a demonstration R.E. project covering the
£irst three villages leading out from the Klaten substation in
Centrai Java. This has involved construction of L7 Km of three
phase and gingle phase lines, 26 Km of Secondary underzbuild,
setting 4582 poles, 32 rransformers and the wiring to dace of
over 600 houses., Within the next 45 days, it 1s axpected chat
70% of the Z5CC homes in these three viilages will be enjoying
the benefits of electricity. PIN also plans ta promate the
cemmunity and productive uses of electricity in these three
villages. Although project materials were not used for this
effort, technical arsistance has been provided, and construction
has followed as closely as possible system design for the over-
all project. PLY will be reimburaed for their mazterials when
the project materlals arrive. It is expected that this
demonstration effort will show among othet things that the
rural poor of Central Java want and can afford electricity,

Tne U.S. Bureau of' Ceasus team has visited the three villages
and plans are underway for a mini-eveluaticn ef its irmediate
lmpact for use in developing the R.E, II Project Paper.

() latern:l Housewiring - Both PLN and NPSGC have developed
basic designa and matarial specificakions for housswiring with
asshstance frem the consulting teams., 1iFBs for procureret of
materials are now teing preparad, As nentioned above nver 6C0
houses in the ¥Klaten demonstration effort have been already
wired by PIN. They have 40 peopla employad for thais puxpose.
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(e) Training Courses Completed and Trained Personnel
In-country training courses have been Beld Fcr 290 atart, the
Coop Beards of Directors, the Auditing Committees, temporary
managecs, and okther local government officials associated with
the outer isiand projects. A total of 749 Indenesiaus including
Local government officials and infqrmal villege leaders received
Ja~country orientation training in suprort of the outer igland
‘subprojects, 1In addition 68 Indcnesians have been sent for
¢rientation tours of the highly successful Philippira Program

in tho past year., This facludes 3% PIN officials and 25 DGC/
PO scaff and local government officials.,

(£) Billing and Collection System - A rhort-term
consultant Lrom §RECA worked with and the DGC for about
§ix weeks in tha design of an accounting system for the project,
The NRECA kas &lso made recommendations for biiling and
collecting, but implementation will kave to await energization
- of the systems. The biliing and collacticn systems in the
demonstrotion 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-hranch office.

(g) Evaluation Feezdback - Staff from the U.S, Bureau of
the Census™ (BUCEN) which assisted the NEA conduct tne evaluation
of the Philipplne Program has visited Indonesia twice in the
past six months, and preliminary errangements have been made
with PLN and DGC to conduct a similar evaluation of the
indonesian R.E, Program over the next five years., This evalua-
tlon wiil be the responsibility of PIN and DGC which have agreed
"o asslign staff es required to this effort. The U.S, BUCEN
perconnel will train and assist PLN and DGC to conduct the
evaluation. .

18. PURPOSE =~ The purpasa of this project 1is to deronstrate
that electriclty can be provided to the rural areas of Indonesia
at a price which the majority of tha pscple can afford through
systeme which ere technlcally sournd and finencially visble and
that che introduction of electricity to the selected areas will
bring about a significart increase in production and improva

the quality of 1ifc of the ruval poor. ancther purpoce is to
train e sufficient cadre of Indonesizn experts ia ail phases

of rural electrificaticn so as to marnage and expand the program.

While it is too early to evaluate the proiect purpese, USAID
remaing optimistic rhat by 1983 the End of Froject Status as
described bHelow will be achieved.

(1) GSeven rural areas in Central Jave including ovar 400
villages will be provided with reascnably priced, reliable
electric power 24 hours a day from the PLN grid. These arsas



have a combined populaticn of over 1.3 million people
including approximacel 250,000 families. It is expected
that ac least 50% of these people will enjoy the benefits
of eleectricity ia their homes and nearly ali the people
living in these areas will benefit through street lighting,
the lighting of schools end othar public buildings, the
increased use of refrigeration and jce in markets and
restaurants, the use of irrigstion purps, poteble water
Punpe anrd other productive usages.

(2) Three rural areas in the OQuter Island districts of
Certral Lanpung, East Lombok and i including almost 200
villages will be provided with reasonably priced, reliable
electric power 24 hours a day by member-cwned and ranaged
electric cooperatives, Likewise the cowbined population of
these areas is over 650,000 including approximateiy 130,000
Families and it is expected that at least 50% of them will
be connected to the system. All the other peopie in the area
will benefit in much the same manner as described above for
the Central Java systems,

(3) A three-phase backbone syatem expandable ‘.0 serve
additional residents in 2ll these arscs,

(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 thres to four hectare
headquarters site (six or ten Ha in the outer 1slands) complete
with office spa:e, warenouse, storage yard, mailntensnce
facilities and as necessary staff houcing.

(€) Each gystes will have a fully trained and functioning
munagement and operating staff te operate, msintain and expand
their service,

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

(8) The Project will have been continually evaluated during
Lioplemzntaticn and the first three years of operistion.by a
lncal researcch coentractor.working under the directlcen of PLY and
the DCC, 7This evaluation will provide & coatlnuous Flow of
feedback information to the GOI and USAID project managers and
will indicate “Le linkagses between prciect purpoge and the sector
weal.

i2. PROGRAM CR SECTOR GCAL =~ . The zoal of chis Project is to
loproVE TRT SEERAETHE of Living and incroase productivicy of the
vrural populatlon ia ten selecred areas of lndonesgia,

N
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Again while it is too early to evaluate this gcal, USAID 1s
optinistic that the provision of electric power to these greas
chould bring a new dimension to the package of existing rural
development programs that together willi improve productivity
and employment opportunities as well as raise the quailty of
life for the people who live ir the target areas.

There is a very large rumber and variety of potential productive
uses of electricity in thesz ten rurai aresas, most of which
could benefit the poor and the very pvcor. A partial list wruld
inciude rice and other graiu wills, irrigation, poultry farms,
sugar orccessing, copra, tebacco and othar food urocessing,
cefrigeration in shops, sawmills and box factories, rattan
furniture and other wocdwerking shops. hellow blocks, floor
and rsef viles and pottery factories, blacksmiih, machinery end
repair shops, foond, pharmacy and general merchandlse stores.
Heny of these activities already exlist inthe terget areas using
substitute forms of power, Howzver, in other countries the
extencion cf electricity to the rural areas caused significant
increases in ithe numier of new activities as well as incressed
output from existing farm, ccmnercial end agro-industrial
entecprises, There is strong reason to beliave that this will
alse occur in Indonesia,

In addition to stimule:ing production in the selected sreas,

the intrnduction of alectric power into these rural areas should
generate considerabie employrent thus making 2 contribution to
ona of Indonesia’s more intractable problems. For examnle, one
Co-np in che Pnilippines reporis that in the four yzars since
energizacion twenty-five new business enterprises gave heen
establiished creating e tutal of 430 new jobs, This does not
count additicual employemsent generated at the existing £irms or
home Inducstry, e.g5., bandicraZfcs, aAlso each system wfll employ
over LU0 peoplie In munagement, cpexatica and meintenance, Extra-
polating fron this example we estimsse that the tezn utilities
planned ts be estabisihed in this proposed projact should create
at least 2,000 new jobs In szall to medium - :ele industsy plus
uncnid thousands of pew amcloymant opportuntities for home and
handicralt industries. Tie prsject may alvo Gemonstrate that
further indirect beunefits to rural rzsidente wiil cerur through
vhe lmpact of electricity oun such thinzs as potable watzr supply,
quality =Ff health services, avallability sf esducation and train-
ing, and the naturce and quajlty of govermment services,

.20, BEZEFICTARIES* - The numbers of target villages and house-
nolds at the proposed project sites are given below:

*/ Also gee attaztment

:§§?
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“No.of ~ POp.OL No.oE  Fsc. Village
Target Target Target Target ' Pop. o
: : Villages Villages Housa- Pop. Densityr#®
Site holds*
A.Central Java | |
Pek-Pen. 102 242,120 20,000 102,000 1141
Klaten 98 - 245,105 25,660 120,000 - 2003
Bant.~Sleman a1 169,964 20,000 84,000 1403
Sragen 47 139,278 15,000 70,000 1132
Magelang 83 175,630 20,00C 100,000 1002
Woacgiri 54 167,081 15,000 81,000 872
Banyumag 35 145,301 15,000 75,000 791
B.Cuter isl, s . s
Luwu 65 132,263 15,000 85,000 34 -
Lampung 108 . 272,505 25,000 150,000 390
Lombok B ) 262,312 25,000 115,000 628 - .
TOTALS 647 1,952,559 195,000 983,009 -

* Based upon assumption that 50% of hcusehnlds would commect

to the system, an assumption which was made for planning purposeas
and which has since been confirmed to be withlan reason by various
social/economic surveys,

** Based cn average household slze at each site.
%%k No. of persons per sq, ¥m of village 1land,

Thus a total of 195,000 households (ccmposed of, 3s showm above,
an escimated 983,000 people) in 647 initial target villages will
immediately and dirsctiy benefit from tho prolect aprvead effects
(through street llghting, the lighting of sducaticnal snd public
bulldings, potable water pumps, increased Jobe and productivity
vesulfing frem more =ctiviecy in the forma: and infurmal economic
sectors, ete.}. The project will almost Iimmedlately benefit

the remaining 1,000,500 pecple of the target viliages even 1if their
householdy are not electrified. The cos: of the prolect 1$93.8
million ) should be less than $100 per primary beneficiary and
less than $50 per szccndery bemaficiary.

Tabulations of the data gathered by the 1977 survey of thege aveas

show the following classification of the proposed beneficiaries
by primary cccupaticn of the heads of houssholds:

/D
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‘Primary occupation " 'No. of house=

of household head ; ;i?:?[ﬁ _hold heads
Farmer o 4,783
Wage laborer om0 18,200
Salaried b 6,454
Tradesman e 4,078
Cash crop farmexr . =~ 1,122
TOTALS 74,597 ‘ 100.0 ,

From the above table it can be seen that the grogosed direct
beneficlaries will be the rural poor; the small rarmer, the

daily wage laborar and the small entrepreneur, Together,
they total some 907 of the 74,597 sample households,

Prom further anzlysis of the survey data it can be stated that:

(8) The vast majority of the farmers in these areas (37,045
or 82.3% of farmers) culbivate less than cne hectare of land;
this is at or below the national average holding of 0.98 ha.

In general, especially in Java, the land woldings of the cash
crcp farmers conform to this pattern. Beczuse of this, they
&re forced into secondary, tertiary aud even quatermary
Accupations to sustain a livelihood so that the line between
smail farwers and daily wage laborers is hard to delineate.
Wage labcrers rarely eamn over Rp.500 ($1.20) a day; more usual
is half that sunm.

(b) Tradesmen are also generally engaged in smzli-scale
eaterprises. Of 4,078 tradesmen, 3,499 (§b.0% of tradesmen)
have a meximum of two empluyeesg,

(¢) Salaried and professicnal people, including civil zervants,
amcunt to 8.67 of the total sample housabolds and ususlly consti-
tute the village eiite.

(d) Transmigrants (i.e., settlers in newly-cpened lands in
islands outzide of java) sre the predomimant potential direct
beneficiaries in Lampung and, to 2 lesser extent; In Luwu. In
~the latter site, however, many of the poscible beneflciaries
have never had the opportunicy for participation in the national
life of the country. ‘The provision of eleciricity will aid
consildexably their efforts in this direction.

10\
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21, EFFECT TODATE - The project has already caused a great
deal of discussion and debate among pelicy maéers within the

GOI. They well understand the linkage hetween RE and Rural
Development and have "attached priority to the project. These
discussions have resulted in the lewering of the burden co
consumers, by extending credit for conrection and construction
costs, the trail use of kilowatt hour meters for small consumers,
and the acceptance of rural electric coops, at least on a trial
basis, as a complementary institutionai vehicle for rural
electrification. It 13 expecteéd that the project will eventually
convince the GOI leadership that the model being demonstrated is
replicable, appropriate and can be usad to electrify the entire
country in & financially sound manner.

22, 1ESSCNS LEARNED

1. USAID is learning that its consultants will be mobilized
more rspidly and work more effectively when the GOI is relieved
of the burden of logisrical zupport reguirements. USAID took a
significaot step in this regard by providing honeing for Jakarta
- based and Lampung, Lombox conzultants and some of their vehicles.

2. In plamning fuiure projects more precise attention should
be given to defining the duties and responaibilities of the
consultants as well as their worklag relationships with theiyw
countevrparts.,

3. More lead time skould be allowed for mobilizaticn of
the consulting teams and for the provision of local support. A
possible soluticn for alleviating some of the start-up difficult-
les in the future loans would be to provide for e small draw-down
on project loan funds fcr this gurpose prloc to satisfection of
all conditions precedent to disbursement for major procurement.

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

- 9. USAID shculd ensure that it has adequate ptisonnel to
backstep a project of this magnitude. . '

PIE:DWDevin:wr/im:6/15/75



IROIZ0T TN Rural Electrification

(3 Zoorease sericutinesd Proguottvicy

Electrification should enabie farmers, either individually
* Or caeoperatively to esteblish electrically powerad irrigation
~ 'pumps for areas where alternative irrigation Sysiems are not
physically or econonically feasible, This should lead to
morve extensive and inteansive land utilization and g shife

| t'd
[3 Betuze 2etane wortarsty (Cont?d)

Electrification should stimulate improvements in medical and
health care and in environmentai sanitation through the
estabiishment of iocal electric-povereg water supply systems
and the increaszd investimens by rural hezlth clinics gnd
maternity centers in ele;trical equipmentlsuch as sterilizers,
refrigerators, x-ra machines, operatin umps, ete,

] Gmﬂw&éibyﬂ&tﬁzzﬂan&h * § lumps,
Electrificarion should increzse Btandards of living gad quality
of 1ife that wiil Senerace changes in the consumption and
investment patterna and sspirationg of the rurai households,
These factors wijl raise the opportunity costs of additional
cehildeen thus creating pressures for lizitiag further child-

€dring, Reinfereing th hifts 4in the economica of ferrilicy,

(] Premoia Ovester isesse Botpsualis (Cont'd)
Electrification should generare Increase incomes of the rurgl
Pooxr and increase participation in the labor ferce by women
and the poorest of the poor, Higher {nccmes gheuld result
from incxeasad Pcoduction from irrigation ney farn inputs, or
additional land orought under cultivation, increased employe
weat in new or expanded entexprises and bigher Prices (Cont'd)

fa) Deduse Us-inder Bosnapens
Electrification should generate ney enall-geale buginess
enierprises and stimylate exigting firms, 1¢ shculd alego help
attract ‘medium agd large ecale industrial enterpricag to
establish in rural a&reas, The more Intengive labor raguire-
ments of irrigated farms 88 well as the development of idle or
unproductive and’ stiould generate significsne increasey in

&3 ralated srisardad (Cent'd)

{3 Bseongthon/Creata tnstizubions whish sld mtazlme:.m:a éavelopomat
The Elecirlfication of schoolg, government offices and gthe¥
Institutions should expand thelr procuctiviagfe and  (Cont'd)
[0 eprovs conditicen of wusen oo ind/Focomala/ Poliy ) ;
Elecirification should inczease farale employment opportunities
and incomes and improve the quaiity of life zortwogen; Elec-
lcat: and the increased use of machinery tends to
igﬁﬁzggélgﬁe natural strengsth advan:age\of m2n., Studies
]

(Cout'd)
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CONTINUATION

Increase Agricultural Productivity

from cultivation of low-productivity (corn) to high-productivity
(rice) cash crops, Farm losses should also be reduced thouih
the use of electrified dryers, grain mills and storage facilities,

Contrci Fopulation Growth

- The increased social, educational and community activities of
children tend to reduce the children's ecconomic value to parents
as productive agents, Also the increaced incomes and greater
opportunicies for saving and investment should reduce the need
for the tradltioral investment in childrea for old age security,
Finally the increased avening hours devoted to wark and otner
leisure activities should reduce sexual activity.,

Promuts Greater Income Distribution

for farm products. Increased participation for women and dige
advantaged groups should result from agricultural changes,
increased educationsl opportunities, industrial and business
developments and household use of time,

Reduce Un-under Emplovment

agricultural employment opportunities.

Streagthen/Create Instirutions Which Aid Social[Bconamic Development

fncrease the quality of their services to the communities thus

generating widespread social and economic changes in the rural
areas,

/0Y



CONTINUATION 2

Improve Conditicn of Women: Social/f-:ccnomi.c/Po?.iti.cal

of electrifled areas stow that womern engage inmore productive
types of works, work for longer periods during the year and have
higher mean annual cash iaccmes than their counterparts in non-
electrified areas, They also benefit from increasad numbers and
types of household electrical appliances.
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ZROTCY DEIICH SURAAY

LOCTCAL FLATHONE

Profect Title & Number: adonsels > Burel Rlgotcificatios

CANNEX A
uife of Troject: e
Teos JY 77 to FT ¥ .
fotsl U.3. Fuadiagy §48 silllon
Date ?repered: JAcyuit 12, 1977

FARRATIVE SUNKARY

OBTECTIVELY VERIFIARLY INDICATS.

HEANS_OF TERIFICATION

INPOSTANT ASSULTTICHS

Trograa or Cecter Coals

The broadar ebjccniva to
which this projsct costrie
butaes: .

1sproved standnrd of liviog
. and tocressed productivity
of vural populatien {a ten
sslacted avcas of Indonesia.

Nessuras of Coal Achisvessat:

Sooa of the follouing ars expactsd to be preseat g8 OVI:

ptrest lighea,

-2. Harkste, stotes, howmes, restaursots utilicing

galrigexation ¢nd other appilsnces.

.3
fag ylelds ead ellowiog for sultiple croppiby.

4, Incross: ) production from emall industrles and -

tncreasad nunbers of nev rural {ndurerlas.

§. Mew erploymeot opportunitiss especislly for voqnl.f

§. A slov dovn Lo rural migration to cltian,

y7.° Correlation-of howe 1iyhting and decressa o
populatioa grovth rata.

8. Limited school and other publie factlities
utilised at oight.

* 1. Electrlc light. replociog kezusace 1o heas and for

Small irrigation (slectric pusp1?) proj-;tu increee-

1. Ccopsrativa, PLR
end Covarneat yvecorda,
‘v i, of Agriculture
racords, Obasrveiion,
ressarch and special
svaluatioas,

Assusptiona for echisviog gost taxgetas

1. Surel el-ctriftcsting fe port at
gn lotegratal rural develagzcat
prcsTia deflned #ad edoptsd b7 the &GL
whist fastodes apsls - lture reacdzcek,
eztenatfon, {amily piznlng, credit,

sarketing 20d tural roaias.

2. Coverament policies encourays css
sozoyprises.

3. Hoderats inflatlon raie.

&4, Covarnmant prl:s, tex and leroct
policles support rural derelopmect.

S. Farmers cespond to econowle

A {ncentives.

/



Trolect Title & Yusbers

HARRATIVE SINMMARY

ROJECT DESICN SINOHARY
LOOTCAL FVRAMEWORK

thdanatil = Rural Electrification

LA

Life of Projects Page i‘
Trom ¥Y 77 to Fy 81

Total U.8, Yunding $48 willion
Date Prepored: August 12, 1977

Peroject Purpose:

The purpose of this project
131 to demcnatrete that ‘vell-
atle electric pouer cen be
provided to the rural areas
cf ludonesisa at 2 price vhich
the wejority of tha people
cao afford through systems
uhich z1t technicelly sound
sod {icancially viable zad
that the introductica i
electricicy to the selece
ted arezs vill bring about
8 sigalfticant inczrense in
praduction and {xprove the
quility of 1ife of the

rural poor. A subafdlary
purpose is to trafn a
suffizfent csdze of Indone~
sisn experte fn all phases
of rurzl electriftcation go
as to menage end expand
thefr rural electric aysteos.

ORJECTIVELY VERIPIABLE IRDICATORS

MEAKS_OF VERIFICATION

IMPORTANT ASSUMPTIQRIS

Bvd of Project gtatus:

1. At lcast 30T of & combined population of 1.3 sile

1icn people living Lia ovar 400 villeges {a wcven areas
of Centzal Jave will bs served 24 hrg/day feom the 2LN
srid. .

2. At least 50T of & combined populstion of 650 thous
ssnd people living in al=moat 200 villeges in Cthrees
outer feland locations will be sacved 2& hers/dey by
mexber owred end mansged electric caops.

3. XNaerly all the poojle ifving in sll ten srsas will
benefit through such items &8s sre listed as OVI for
Coal schievement abova.

&. A three phase backbone aystea cxplndabl‘ to serve
sdditionsl reaidente in the srea, :

$. In activa pouar usage prograx at sech of ths tan -
4TeA%.

6. The «xfistance at gach site of a thres to four hece
tare hecdquarters site cocplete with cfifce apece,
wsrehoure, sterege yard, meintencace facilities and as”
nacessary ataff housing.Coope will have gonvrators.

7. Rach systes will have 2 fully trained and funece

zaintain apd expnnd thefr cexvice,

8. Both FIN and the DGC will be fully cspable of
organining financicg, designing, procuring usterfals:
for, supecvistor c:ostruction send {nitial ojerstion
of tural electric ryuters,

ticning osnigexent and operating staff to operats, r

‘.

2. Field visitetion
and system {rapecte
fon.

GOL rveports.

3 -

fa.unptlons for achieviog puryo;;z

1. The contral governmeat will continus
{ts commituent to the project and pro- -
vide the nccersary local support
including fucds, charters for the coops
and other policy guidance.

2. That PLN vill be able to reduce it
construction costs and connectioan
charges so that st least 5( of the
people 12ving fn the target sreas vild
ba able to sfford the aervice.

3. That financis]l arrangerents will be
made to pass on the AID loanterms to
the local systems a0 a3 to make thea
financially visble.

6.. That sufficient esnpover will be
cade available capable of befag traiced
for the jobs requliring technical stfd'y,




. Project Titla & Nusbeys

PROGCT DESIGH_S1DMAXY
L1X; ICAL FRAMEHGRE

Iodonsala < Rural Xlectrification

LWM2ZX A

Life of Projact: Page 3

Yron YY 77 to 7Y 81
Totsl U.8. Pundfirg 348 «illica
Date Preparad: Auzust 12, 1377

RARWA SORHAR OBJEZCTIVELY VERIFIABLE TNDICATORS i$_ €7 VZRIFICATICH INPORTANT ASSUXPTIONS
Outputet Hagaituds of Outputs:

3. Detailed deli;ul and
saterial specifications,

2. Wizdqusrter slites loclud-
fog office space, varchouss,
storage yard ralatenance,
staff bhouslaog aod for the
cuter island cocps, geoera=’
tion plants.’ .
3.~ Oparating electric
dlstribution:asystan,

- .

A, Iaternal houseviring
{acluding 1ight fixtures,
svitches and coavenience
outlats,’

5. Billing and collecte
ion eystam.

8. Traloiog semninsrs und
courses,

7. Traia parsonusl,

8. Evalustion fesdback,

1. Designs and spscilication for 10 syetevs, 7 in
Central Java and 3 on the outer fslands.

2. 10 headquarter sites of which 3 will have
ganexatiocn plants,

3. The ten systems vill requlire en sstimsted

4,000 Xa of pricary and secondary lines, 2,4C0 Xn of
stcondary underbuild 60,000 poles,2,500 trensformars
\and 203,000 XWR. net.tl- '

A, Oy PACD lt ll estimatad that 193,000 conuuixre
will have bdeen provided with houaov'rln;. A minizus
packsge <i!l consict of threa light fi{xtures, thres

suitches and ony convealence outlet,
"s, Approxizately 35 courses and seminars,
6., Over 500 people traincd fncluding at least 100
at each coop, 20 at each FIN ares and 60 pruject
mansgement staff {roo PLN, DGC, BAPPENAS and BPI. .

7. One billing sod collection ayste= for the PLM
utilities snd a covparadble system for aach coop.

8. One bdaseline survey plus & annusl survcjs.

1, Raports corpletad.

2. WRECA, USAID, COl

- gacorde.

Assuptions for achioviag cutputy

FERl
. eame
—

1. The HRECA teaa with tha help of

PLN and the DGC stafl will cowleta the

feasibility studlies lor all systess.

2. The COI will ~cet the CP's.

3. Contresta vill be sfzgned with the

NRECA/HEA teax 104 the Coansultsat,

4, Pacrticipant tralneces vill Do »als

availsbla.

3. CTountarpart funds will be zade

avaliadle on a tixely basis.

6, The wvateriale vii} scrive ca tlnn.“m

{a good order and be p:operl,
dlstributed.

7. PLN gad 12c21 contractore can I

congtruct the aystens,

£
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PROJECT DESIGH SUMMARY
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A.me A
Life of Project: Tage 4
Tron FY 77 to FY 81
Total U.S. Punding 348 milliocn

Dato Prepsrad:s August 13, 197

WARBAT IVE_SUIOURY

loputss
coy

(a) Manpowsr cspable of
tratning for managesent,
conatruction, opevation:
snd. valatanance,

© (b) US$22.7 millioa &s local
eurrency to be provided avar
4 yaars [rom snnual budgete,

Provincial_and locals
(a) .Righta of Vay.
(b) Uanpovar.

(a) SCevelopmant losa of
Us$42 stllioa Lo cover IY
cost of trainiog, soastructe
{on snd matarisle and pact
of lecal cost af constructe
foa.

(>) Crant fusding of US$é
aillton for MRECA techalesl
advisory team snd he
anginearing desigo and
cnastruction supervielos,

~WZANS_OF VEXIFICATION

ONJECTIVILY VERIFIABLE INDICATORS

. -

(3
- e - wee - o . e - . - .

(i) scatfed organization properly trained.
(v) TGO Budget.

* o rme soem o = oo o oo amcaetmy
e o Y

- - . & « &L wiess e o=

#l

{s) Losa Autherizstion.
(b) “Graat Authorfzation,

(c) Dietributioa systens fa place end onutm. o

Revisv, fospactions
obasrvations, .

Inapections, ‘

. USAID Do‘cluunt.l-t!onm
| < snd Autbortaations.

[ INPORTANT ASSUMFTION:

GOl makes availabls paupover snd
finsnce. :

Provincial and Local Covarnnznt end
the rural peopls contiaue support of
the projzam, )

VIAID spproves Rural Zlectelficztion
{a ladonseisa az a DL end Crant ?roject
‘and suthorizes reqs’:+d funds.
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PREFACE

The A.I.D. Program Evaluation Discussion Paper Series:,,pff;ce'

of Evaluation Approach :

This 1is one of a series of discussion papers issued '
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 1s 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.

~dde
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The O0ffice 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 Wo=ld 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 Fellocw at the Center for Advanced Studies in the Behavioral
Sciences at Stanford in 1973-1974, during which time she completed
a book on project decisiommaking in foreign assistance organizatioms.
Her book, Inside Foreign Aid, was published by the Johns Hopkins
University Press in 1975.

C=gdge
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" Author's Note

5 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 literaturas.
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 Le undertaken by the Siudies
Division, I chose not to revise the paper at this point. Tae
seminar resulted in the formation of an Agency-wide <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 persoms who spent time
telling their project stories in respomse 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

vl



jisgggggz and.Becommcndationa-

With tho new concern for the rural poor, AID'
infraotructuro projects have had a more difficult tino gcining

Ncw-bircctions critics say that infrastructure projccts

lapproval.a
do not hcve c . direct impact en the rural poor. in comparison 1i'”
to: pro;octs in the areas of rural hcalth, nutrition and agriculturc.
In contrast to thosc latter pro;ccts, it is said. infrastructure
can not{bc focused exclusivcly on tho poor.. Rural clectrification
has bccn particutarly affocted by thia ncw thinking. though a
good nnmber of such projocta havc still succccded in overcoming the
oppositzon. s o |

‘ In trying to dcfend rural-eloctrification (RE) projects
agninst New-Diroctions disapproval. AID seems to have focused on
aspects of such proJocts that do not represent their greatest
potontial. Namaly, it has emphasized the benefits resulting from
household consumption of rural electricity more than those from
productive and municipal uses. The household focus daminates
AID's impact studies of rural-electrification programs-partly b;A:qu;
of the household emphasis of its most successful RE program in thc
Philippines, and partly because of the household oriontntion of
its sole RE contractor, NRECA (The National Rural Electrificationu

Cooperative Association).



\/t is diffioult to ehow that the' introduction of rural
ﬁ‘elect:riﬁcetion to householde oen hevo as oigniﬂoent an i.mpeot
'on t:he ruul poor as ot:her typee of. rural developnent proJecte.
‘\Eit:her t:he poor do not heve the . reoouroes or the houses to hook‘
up to the 8ystem—or they use eleotri.oity only for li.ghting.
oontinui.ng with wood for oooking and ironing. Oo. the one hand,
~one can not olm a s_:.gniﬁcent New-Directions impact on the
ourel poor’on the grounds of lighting only. On the other hand,
one can not classify as the rural poor those who do make more
| extenoive 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 ere polled about their preferences »
electrification is low down on the list, with highest priority
given to gervices like health and water supply.
SA gtronger New-Directicns case for rural eleotrifio;‘aopﬁﬁ
can be made on the grounds of the potential impact on the rural
‘poor of certain productive and municipal uses of eleot:r:f_.oi.ty, -
kand» of procurement from local industry of materiale used to build
and miotein such infresr.ructure projects. Productive uses=-
' in the form of rural light industry or irrigation—~generate

employment for the rural poor, whose mejor source of income is

A\



,lfrcn o!t-!a:n cnrninsa. ~Municipc1 uacc of clcct:icity can
fncilicacc .the lupply of ccrviccc cuch as hcclch clinics, nﬁghc f
cducaczon clcsccc, or ct:ccc lighting. These services are
accessible to and valucd by .the rural poor more than houcchold '
Aconncccicnc.

| As currently designed, ru:al-clcct:ificccion projects
do Dot necassarily result on chcir own . in thclc desirable impacts.

should therefore direct more attention to evaluating the
non-household potential of its rural-electrification projects—~
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 ligﬁt industry could
be included in RE projects—or other features that would incrcnsc
the probability that electrification would Tesult in the
establishment or expausion of employment-creating uses; (2)
similarly, AID could try to increase the probability that municipal
scrviccs directly benefiting the rurcl poor, and dcpcndcnt on
clcc:ricxty, would be intzoduccd with an electrification project:
a health-clinic camponent might be put cogc:hcr vith an RE project,

or special consideration could be given for hookups and rates to

municipalities that organize such efforts on their own; (3) attempts



should be made to facilitate local p;ocﬁfcm.nt of equipment and
materials for rural-electrification projects.and, indged, for,iil
AlD-financed infrastructure projects; infrastructure projects creife
a large, predictable and ongoing demand for. certain locally
suppliable materials, and.nany such local supply operations are '
labot-intensive. o , s
Pramotins the local aupply of AID's rural-electrification
projects will requira an overhnul of specifications for RE projects-
as is now being done with road-construction specifications as pa:t"
of the attempt to introduce labor-intensive methods of construction.
The effort will also require that AID enlist the assistance of those
who have a vested interest that such loeal supply take place=—local
associations of manufacturers, ministries of industry and commerce,
local labor unions, etc. For the AID missiou, in contrast, local-~
supply arrangements are undesirable in that they mean an increased
expenditure of scarce projcct-prepa;ation time. In order to keep
this bu;den off the mission, and to create a vested interest for
local supply within AID itself,JgID should create an office of
"backward linkage" to supervise the search for local-supply
possibilities. By neglectipg 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.

=viii-
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A11 the above sugxesnons will require a quesciomng
of th. standard way in which AID's ruul—elect:riﬁcation-pzjoject:s
arg.dengned and implemented. fodificacious of design and
specifications will be .required that naz:'.mizg the employment-‘
creating uses of rural electricity and the employment-creat:i,tig .-1_6ca.1 _
procurement for RE projects. Up to now, BE project design has not
been subject to this kind of scrutiny, in contrast to the cu; of
road-construction technology. The desired modifications of RE
projkect design, of course, will be different from those in roads,
for electrification concern will be focused more on employment-creat:ing
uses of the infrastructure fac:‘.l:.ty than on employment-creatzng
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 whe;e electrification, or central systems, are
not yet econamically justified. Up to now, AID's justifications
of rural electrification simply assume that electricity is more
efficieat than existing forms of enargy use (wood, kerosens,
batteriu, etc.)--and that.central-station syst:ms are more economic
than mst:.ng diezel generators (autoganaution) AID usually says,

for example, that ome of the important economic benefits of the



incroducﬁion bf.rugal.gléctfici:y ia thc.replgcemnnt*of'keroscne
ﬁsa.in household lighting: elec:riéity‘is cho#bar’chahnkefoshQQ,
‘caus§s less pollution, andlreduces theAdemand.fo;.pgtro{eum a
derivatives. This is a.quite partial .reckoning of costs and
benefits;\/tge saved cost of karosenn in household 11gh:1ng .needs
to’ be campared to the 1ncreased use of petroleum derivatives that.
rasults frag the new power-generating plants and from consumption
uses that arahcomplemantary with the increased use of tlectricity.
| Similarly imcomplete benefits are cited with respect
to the Qubstitution 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 .
cooking and ironing.,/This suggests that electricity is not
competitive with wood-~at least.for the poo;es:-and does not
thg:efore lead to the alleged conservation.begffit.
Central-station systems should also not be assﬁmad to
bg alvays more efficient than autogeneration. The introduction
of rural electricity through independﬁn: diesel generators?-or‘the 
continuation of an existing autogenerated supply—-would in various
cases be more efficient than the introduction of central-syst:m

supply. ' In contrast to sautoganerator units, ccntral-stat1on
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syatama rcquitc difficult.managcmant skilla that are scarce in
'davaloping countrias, cspccially for thc stata powar authoritias
now uaually in charge of alcctti!ication. -The integration of power
supply in ccntral-atation systems--said to be one.source of thcir
efficiency=-can upon closer examination be.seen to have a significant
disadvantage. central systems spread the results of brcakdcwna to
more consumers and over note systems than in thc case of a set of
independent autogenerators covering thc same number of mnnicipalitiea.
Because these breakdowns, and the faulty maintenance practiccs that o
contribute to them, are common in developing countries, the '
breakdown-magnifying impact of ceatral systems inttoduccs a siénificant
economic cost not present in the more primitive, unconnected generators.
Growth through autogenerators allows a more divisible
investment in electric powcr-often,nnra suitable to the capital
scarcities of developing countrica and the uncertainties about how
and whare demand will grow. Growth of rural electricity through
antogcnenation can also elicit local qtganization and financial
participation in a~ﬁay that central-system growth does not.
Unfortunately, the biggest argument againnt autogeneration is that
it is eaaict_for AID to finance a big capital project than lots of
little ones. The evaluation Suggests some ways in which-this problem
might ba ovcrccma, and .how AID might finance autogeneration in cases

Jharc it is more deairable than central-systcn supply.



'Introductioﬁ

Most of the dttempt to ju#tify'rural-eléétrificatioﬁ,
pro;ects in New-Directions terms has focused on the impact of o
electrificat;on on the rural poor. The design and operation
technologies of rural-electrification systems, however, have not
been subjéct to the close scfutiny for Yow=Directions implicati&nﬁ‘
that the technology of road comstruction has. Despite the lack of
discussion of alternative approaches to design and operation of
electrification systems, it would szem that some of thege choices
would have considerable impact on how growth in the countryside
takes place. Partly because of the lack of discu&sion and research
on alternative design and operatién questions, rural electrification
was not given as much time in this study as rural roads. The
following discussion, then, should be seen as indicative of the
~kinds of issues that merit further exploration.
AID's impact studies of rural electrification (RE) hxve

focuaed mainly on household use, as opposed to industrial,



éd@n.;éigl and‘ﬁgblic:qqégjéfirural‘glgcﬁficity.lv,T@e‘aﬁﬁqﬁpg¢t§
answcricritici#é;‘éfﬂfﬁf@i;éiéctrificatidn pfojicﬁﬁjﬁ;fif#;so 3  
placed most of tﬁdir ¢n§ﬁls1s on the benefita.;:7gécfgi;;-to~v
household users of electricity.z This focus of‘aﬁténtion on benefits.
to household customers has contributed partially to the neglect

of New-Directions bpportunitiesklying in nonrhousqhoid consumption |
and in the design and operation of the syéﬁem 1ta§1f. Before these

11t should 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.

ZE.g., 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," Project Paper AID-DLC/P2275, 21 November 1977,
PP. 51-56; Development Alternatives Inc., "An Evaluation of the
Program Performance of the International Program Division of the
National Rural Flectric Cooperative Association” 28 January 1977;
and Development Associates, Inc., "A System for Evaluczting the
Economic and Social Impact of Rural Electrification in Bolivia,"
(Final Report),. Contract No. AID/otr-C-1382.
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other sides of rural electrification are discussed, it is useful.
" to understand whv AID has tendad o' focus on the bemefits to'

hoﬁaeﬁold‘Eonsumptiongo£¢rural'éléétriéity;

\ﬂ



Household vs.. Other Consumption |

Most of AID's rural oloctrification pro;eocs‘huvo beon

lpromoted. designed and implemented by tho National Rnraileectric
Coopcrative Association (NRECA) In 1976 and 1977 for examplo, i
NRECA worked on various stagas of promotion and dosign of AID
rural-eleotrification proJeots for the Philippines. Bangladesh,
Pakistan, Syria, Guatemala, 8onduraa and;Boliv1a. Outszde the
engineering design work, AIbfuooo,only MRECA as its comtractor for
the design and implemantation'of rural-electrification projects.
(NRECA does not have the capacity to do engineering design, according
to AID; this work is contracted out oo private engineering firms.)

- The NRECA model, forged out of its experience with rural
Looporatives in the United Scoteo during the 1930s, evolved mainlyi'
outiogpooooofn‘over'rufaiuﬁooooﬁold consumption. The appeal of the
ooopo:otivoymodol for rural electrification in the U.S. was an
appoal oo”tpoupotontial household consumer who was not large emough
to;inoerest the private utilities. The cost of rural household
connections was particularly high in the U.S. couutryside, vhero
rural settlement patterns were dispersed. This was in controst.oo
the denser and more nucleated rural settlement of Europe and many‘v
Third-World countries. The U. S. cooperative model, then, was infused

with a populist appeal to :he "litt’e guy" who was beina exploitod



by the big/utilities. The little guy was the neglected rural
household' consumer,: not the industries or commercial. establishments
thatvggéimigh; fiﬂ&“i§:§ﬂ;”;féa ofiiﬂfiuenééﬁbf‘an“RErcobﬁdfiftVé;
The Pﬂiiiﬁgine ;uccess story
‘Before giving some examples of the'hduaeholdiehyhasis

in AID5and NRECA decisionmaking on rural-electrification projects,
it is,ingr:ﬁnt to note one final reason for this emphasis.t,‘f;'i
most Qﬁécessful rural-electrification program has been in the
Phiiiﬁp;hes, where it invested US$80  million in RE projects ovefi
the ;972-1978'beriod. For ATD and NRECA, this successful progréﬁ |
became a launching pad for other RE programs in Asia--mainly, in
Pakigtﬁn, Indonasia‘and.Bangladesh. ural-electrificution projeéts
ngw‘@ccou§£ for 40Z of AiD'é food-nutrition lending in Asia.

vmm;““”“f;hg Philippine case was somewhat unusual in that rural
:aleéﬁfifié#tion received a major political and financial commitment
| 6£‘:he‘gqve:nment because it was seen as crucial to ome of its.
"bnsic political objectives——to win support‘&way.f:om the Communists‘w
~in the countryside. This pqiiticgl objective_maagt.a strong | A
en:pﬁésis on “hc.iusehold' ccmsumm::.cn-x,3 ‘alsvo ;eflhéé‘t‘;d\}iﬁv the .Am-financéd

PSR, , e e e

3The objective of winning ower the peasants would not necessarily
mean a priority for household comsumption; 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-user associations. (Continued on foliowing

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 Communists. The "compact farm" program was also meant "to help
blunt the threat of insurgency and to bring dissident farmers back

ts> 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 stud;es car:ied out by the Philippine Nationnl Elec::i!ication
Admlnistration wiﬁh the technical assistancc of the v. S. Census
Bureau 4 Interestingly enough, the results of the Censua Bureau/NEA
~ impact study suggest that the politicalvobjecttve was achieved: the
benefi: cited most frequently by the new rural household consumers
vas “an increase in peace and securxty in the countryside." 5

L \J!(; Philippxne case, then, was a happy marriage of the
AID/NRBCA emphasis on household consumption and the high policlcal
priority given by the thlippine government to winnzng over tha
rural:population-by supplying it with household electricity. Sincgj
the Philiﬁﬁiné case i#vona of AID's most successful’storieQ;of .
rurai‘elect:ification-in terms of getting the system in place and~i
having it maﬂaged well——i~ is not surprising that the household
emphasis- of that success story and its evaluations tends to get

carried over to other cages.

5Séc'footnote 1 above.

5p.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
ansvers :'to select fram—one# of which was "an increase in peace
and security." Fesrondents may have felt it was safe to give the
peace~and-security answer. This type of rasponse has also been
reported in RE impact studies for other countries.

One would like to know what the increased peace-and-security resultad
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 bemefit to househoid consumers of

rural electrification resulted from a public-service use of
electricity, rather than from individual household comnections.



Fiit“vs. matered charges

The concerns of U.S. rural-elect:ic-cbopc:ative development,
and its focus on the household consumer, are prevalent today in the
‘myriad decisions that NRECA and AID make when designing RE projects
iii‘other countries. NRECA tends to be against the use of flat
'chafées for household consumption, for example, instead of charges
based on matered 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 thei: moni toring.

NRECA is against these flat rates, in contrast,on the grounds that |
.théyfi:e inequitable. The user of little electricity, who is,likely
gq be among the poorest of household consumers, pays the sames is

thé larger user and thus subsidizes the latter's consumption.6

o The use of flat charges in the Third-World context of
f;equeﬁt blackouts and rationing may actually result in less

inhquity 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.\/&ndeed,

the Indonesian power authority combines the £1¢t charges with a

'device that automatically limits electricicy use after a certain poi@;.

6
- A partial discussion of this difference of opinion is found in

- USAID, "Rural Electrification
Preliminary Engineering and Feasibility Study Report," by che
National Rural Electric Cooperative Association, Task Order No. 5,
Contract No. AID/pha - 1090, Central Java, Indonesia, August 1977,
PP. 62-63.
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This iiniter, adopted by the Indonesians to ratiom scarce electricity,
ends up performing the same leveling function as frequent blackouts——
and in an even more equitabl: way. (AID and NRECA have also expressed
disapproval of the limiting devices because they are falt to be
part of a “shortage mantalit:y."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 myriad 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. [Anything
that minimizes the number of contacts that a state distribution

company has with its consuming public, then, will give the company

-t weaee —

7Di.aagremnt with the limiters can be found in the citation ot
the preceding footnote, pp. 49, 63. .
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a betto: clunco to do w¢11.
!’inally. metu'i.ng 13 objcctad to by racipicnt count::i.esf
‘on the grounds of i.t:s costliness and ctmbersomeneu. With flat:
achn:gi.ng. then, the utility my ‘be more wzlling and able t:o 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 mstering, in
"sun. my be less than their costs. Though flat charges are disliked
by AID and NRECA on equity grounds, the alleged superioriﬁ of
‘;mteﬂ'ng on these same grounds may turn out to be academic in
developing=-country anvironments. | |
There are ways other than metering to approach the equity

question that concerns NRECA. In areas where homogenecusly poor
popu}ations are found, for example, lower flat rates could be charge.d‘f
to these consumers than to those living in areas populated by
better-off groups. Or different f£lat 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 AID tried to do in the Indonesian case, RE
»dcvelopment can be limited to homogeneously poor areas.® 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.

8
USAID, "Indonesia=-Rural
Elecmfication I," Project Paper AID-DIC/I’-ZZM, 2 Sthmbcr- 1977.
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Protecting household rates

Another rural-electrification issue that merits some:
exploration is electricity rates. Consistent with pro-household
fédh;étns, AID and NRECA have scmetimes objected to the charging 6:
'iaﬁer rated to users of electricity for pfoductive purfoses--or for
;larger-volume purchases by such users-as is often the policy of
‘state power authorities in recipieat countries. Pakistan and Ind:af
are examples, where users of tubewell pumps for irrxgation have .
abeen allowed to pay cons:dorably less than household users do. )
IManmncqnutm&ruewuuu1m1nwn.muhwumm

fusera should not have to subsidize non-household users.

Ihird-ﬂbrld countries frequently prefer to subsidize
}proaucttve usea of electric power at the cost of household uses.
Thig preferenco may relate to the considerations discussed a§ovef:
,éoﬁcarﬁing flat charges vs. metering. Supplying fewer larger dsefs‘
aijopposed to many smaller ones, that is, may be a more easily
achievable task for a state power authority--for the same reg@qﬁs;: 
lfhat electricity generation is "easier" than distributiom. -
New-Directions policies are concerned with maxiﬁizing the
impact of rural irfrastructure projects on the rural poor. “This .
mcans that the costs to household consumers of "paying for" the
lower rTates to productivo uses of electr:c:ty should be compa:ed to

the benefits to the rural poor of additional employment resulting

-1
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: fﬁom:tﬁ. proﬁuetivc uses of eieétricity-and from the fact that
staté power authorities are often more inter;sﬁed 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, them, priority might
be given in some cases to certain non-ho&sehold uses of electricity,
pe:haps even explicitly at the expense of household users. As in
the example of metgring vs. flat charges, the loss in equity to
household users nay be less to fhe'tural poor ;hgn theugain,in'
increased employment oﬁpor:unities resqltiﬁg‘ffqm productive 
electricity use. . ’ o

All this is not £9 say;iha; ﬁsﬁrhpusehcid{uggaiogi
electricity will ﬁlwﬁys;hav; highe: benefits than ﬁéuééholé uses—
or that productive uéés 6fvelec:ricity will eﬁen have‘the‘embiéyﬁeﬁt
benefits predicted. Some recent literature, for example, suggests
that (1) the employment-generating effects of rural light iﬁdugtry
are not really what they were thought to be,9 and (2) that

productive uses of rural electricity yield such high returns that

- IThis reasoning, as well as the other side of the argument, is
presented in Dwight Perkins, Rural Small-scale Industry in the
People's Republic of China (Berkeley: University of Californmia
Press, 1977). For a summary of the ‘case in favor of rural light
industry, on- pro-employment grounds, see ‘Interpational Bank for.
.Reconstruction and Development (IBRD), "Rural Enterprise and
Nonfarm Employment,” A World Bank Paper, January 1978, ‘

S
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users do not need subsidies to adopt ir.10 Deepire rheee doubrs,
howcver, recipient countries still show preferences for a promotionel
vepprcech to non-household rates. This approach ‘needs to be evalueted
lin rcrme of its New-Directions potentisl. | | ‘

| Thc position I am taking with respect to elecrricity rates.
‘and the use of rhem for subsidy and raxing purposes, is not a:
°popu1erfone in the literature on rural elect:rificarion.11 Tsmpering
with retas in this wsy is considered financially untidy for thc 5
bclecrric utility, vhose prime concern should be to make irsclf a
self-sufficient enterprise. The institutional viabiliry of these
enterprises, it is felt, should not be burdened with redistributive
or promotional policies; more efficienr subgidies 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 oftenm buy their own high-cost
generators when there is no alternative source of electricity.
Subsidies to producrive users, then, are said to have little net

~:impsct on rhe growth of producrion. for they simply reimburse

- vy i

‘10
For a summary of the argument against "promotional" rates for
~ productive uses of electric power, see

IBRD, "Rural Electrificatiom,"
A World Bank Paper, OQctober 1975.

11See,for example, the IBRD paper on rural electrification cited above. = -
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thqsefusers for costs that they were willing to undertake anyway.
ytingj;y,7ghgﬂe££$ccs of promotional rates are said to be regrgssive.
The suﬁé{dy,is often finenced out of the household rates, that is,
which means/that the‘“littl; guy" ends up subsidizing the big one. 12

The arguments against using electricity rates for subbidi;s
and taxes make good sensa. The main reason I question them is that
the use of electricity rates to pursue development strategies is |
common practice in Third-World countries--as it has been in the
history of U.S. electric-power davelcpmant; While ;ID and Iiﬁﬁ*“
often object typ the sﬁbsidies,‘the]reﬁipient'cauntfiés continue to
apply themy/Since AID often ends up going along with thé subsidies
in the end, there is scme reason for trying to figure out how one
might live with them better--instead of steeriug‘clear of them
compl@tely for economic re;sdns.

’fhe donor'wor1d~is-muéh,le§s’accugtomsd éhan Ihird-wbrld
countr;gg:zq’Iiving,withAthgiconﬁép;#;pfwstataacqmpaniea,as)

m#chanigms through which to channel national development policiés;,.

lzThe 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.



14

Donora are more. interested in the potential fot fxnencial ‘self-
sufficiency of revenue-earnzng public enterprxses. They are concerned
with the independence and protection from the rest af the public
‘aector that revenue will provide. Thzrd-Wbrld governments 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 subsxdy or tax features of certain development strategies.
An important part of this opposite picture is that vell-working
instxtutional mechanisms for dealing out subs;dies and collectzng
taxes are hard to come by in developing countries. Such,nechanzsns
a:ennifficult and expensive to create and are usuallyfpulnerabie
to‘graft. When a ready-made mechanism for both subsid;es and taxes
comes along. like electricity charges, it is hard to resist. In
compn:zson to the more difficult and direct approaches«to the
snbsidization and taxation of varioue'eeetnrs, then; the reaﬂpinide
mechanism of electric-power rates must seem quite effective to

; policymakers in Third-World eountries-and worth the cost imposed:

on the financial independence of the power entity,l3

13This same logic also lies behind the insistence of Third-World
countries on using concessional interest rates onm agricultural
credit-—despzte the barrage of donor criticism and common-sense
economic reasoring against this position. Like electricity rates,
interest rates are a handy instrument to latch onto: they are
administered by an al: ads-exzstzng institution, with cons1dvrab1e
institutional representatzon 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 donme.

/27
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‘Despite the current wisdom to the contrary, AID should
fﬁgké glcloser look at the possibilitiesvfor using the electricity-
'fiétﬁiéérﬁc;uie'to pursue some New-Diractions objectives. Racipient
vdéﬁhné:iéé'will probably use the rates for similar purposes anyway.
(Aég éﬁérﬁ mmy_be good institutional reasons, as noted above, to

§fé£gf‘;he state power companies ;s instruments for executing such
 po1icies. These reasons may be juét as powerfhl, in a different

 :£31m, as the economic arguments against doing so.
Household éo umers and the rural poor

v

_that the household users of rural electricity are the Sittézwott

act studies of rural electrification consistently find

4% o
‘am. g the rural population. = This is not surprising, since
household electricity usage feqﬁirés expenditures for ﬁﬁdﬁupb;‘ﬁiring5

1 : -
AE.g., University of Florida, Center for Latin American Studies,

“Rural Electrification: An Evaluation of Effects on Ecomomic and
Social Changes in Costa Rica and Colombia," 31 August 1973; IBRD,
MCosts 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 coocumprion, and for the purchese- of eppliencel;l; Where'
rural electricity actually succeeds in reeching cruly poor households,
'vmoreover, usage is virruelly limited to lighring., In theee ceees, |
elecrricity does not succeod in suberiruring for wood eud orhor

fuele in cooking, the principal uee of energy by poor rurel
householde.¥§?

Lt is di!ficulc co provide e errong New-Direcrions
Jusrificction for rurel electrification if one rests thefersumcnr
meinly on- household consumpcion. eirher the poorcsr of the poor ere
exciuded, or their gain is- llﬁlted ro che suosrirurion of
electricity for other fuels in lighcing.' It may be that rhe
substitution of elecrriciry for other sources of lighting in poor
households repreoenrs en imporrenr gain for the rurel poor. Bur

AID needs to ehow thet rhis gein ie greerer rhen those ro be hed

‘frcm the developmcnr o£ nonrhousehold usee of elecrriciry. or

15
Some AID missions have recognized the regressive effects of

electricity’'s user costs on benefit distribution. They have errempred

to eliminate, lower, and/or finance the capital costs of connecting

to the system. The concern for luwering comnection costs also

arose out of the finding that many rural inhabitants would nrot

connect up to the proposed systems at prevailing chntges--which

would make it impossible to finarcially justify the RE project.
16E g., the Philippine 1mpacr 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.
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through investment in other rural services like water supply. .
' Al] this is not to say that the benefits of household
‘ consumption are not worthwhile ones. Itvis Just that household .

cons.mption.mmy not be the trump cerd thet rural 1ectrificetion

1“hss to offer with respect to the rural poor 'uvnfone sense. then,

| AID's snd NRECA's concern’for equitable'treatment of the househoid'
consumer may sometimes lead to a more "regressive" approach with
respect to the rural poor"greater employment opportunities for

: the poorest are neglected in order to protect the: household consumers
of e1ectricity. who are not the poorest. Lower e1ectr1city ratea
for non-household consumption, then, might in some cases be more,‘
equitable because they transfer the benafits of a project from |
:the better-off beneficieries of rural electricity (the householdii

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

demand, thus increasing their load factor.17 Promotion of electricitgf

17 o
The load factor, expressed in percentage terms, is the ratio of

average capacity usage to peak capacity. The higher the load
factor, the less unutilized capacity therec will ba.

1Yz
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use by utilities occurs. even in systams whcte there are periods of
rationing or outages resulting from faulty equipmant and maintenance,
inadequate inatalled capacity and, in hydto-baaed systems, lack of
rain. The consumer, tathet than the utility, incura tha costs of
the idla or damaged appliances during the rationing pctiods, or
the costs of privately regulating uneven voltage. Incteased consumar
use of the utility 8 electricity supply, then, increases its - ‘
revenues during non-rationing periods and imposes extra costs m;ialijf
on tha consumer during shortages. ‘ _ J |
) Rural electrification is considetably more costly
than urban electrification because of lower population densities in
the areas anrvad. Put togethcr with the necessity of installing a
minimum costly physical plant from the atart, this mcans.that tural
clectric utilities can have considerable excasc capacity, and thus

oparate at high unit costs, for many years. If rum wall, then,

rural utility will have to promote electricity ccnaumpticn eve ;@f

more aggressively than the urban utility.

9%
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For all the above reasons, it is in the utility' 8 1ntereetu
18

.co create and serve an appliance-using clientele. Ohe such

promotion technique is the offering of installment’ credit-through

electric cooperatrves, for example——for the purchasa of elect:ical

19
appliances. For purely business reasons, then, it nmy be against

18A passage from a NRECA report on the Indonesian rurar'electrificationv ‘

19

project gives a sense of these promotion concerms: "This electric
cooperative will be providing electric utility service to a very
large group of persomns 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
govertment and by the cooperative itself. Very few of the
prospective customers have ever had the opportunlty to enjoy use
of electric service. V1ab111ty of the project depends on a high
rate of comnections 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 coasumption of power will give the system a better load
factor" (p. 91).

Also, "In-oountries 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 Engincering and Feasibility Study
Report," by NRECA, South Sulawesi, Indomesia (August 1977).
Also, "In every home, there are many potential uses for
e1eutr1c1ty 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),

The Indonesian mission has suggested that the state power authority
ugse credit in the housewiring fund, after it is rolled over, to
finance consumer purchases of water-heating coils, hot plates

and rice cookers. USAID, "Indomesia=-Rural Electrification I,"

No. 497-0267, Volume II . (August 1977), Annex G-1, p.3:
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the intcrcsts of rural clcctric coopcra:ivcs and othcr local u:ilities
to nuke decisions about rates, iuvcstmcn:s, and othcr mmctcrs that

would benefit the poorest scctors of thc population-copcczally if

any of these actxons are financ : out of rates charged to the

appliance-using cliencclc., crc is soncwhat of a conflict, in

sum, between the objec:rvcs of mm::m;zing the impact o.krural

electrification on the rurnl poor and of crcating and runnxng a
well-functioning rural utility. S

AID's rurnl-clcc:rzfica:ion coopa providc ‘an: opportunity

to look 1nto the question of what typn of ut;lityb'anmbc morc

attcntivc to thc rurcl poor-publzc grids, privatc grids, or

aut;nomous local utilitics (publie, private or coop). The abovc

cited impact study of the Philippine rural elcctrification found

a somewhat lower income level among users in villages and»:owns,

suppiicd by coops rather than private or state-utilities. . But-the difference
.in.incoNc levels was not grcat enough, nor the analysis.of causality '
comprehensive enough, to determ’ne whether this finding has any siznificcnce‘
with respect to the coop model. An AID-contracted study of RE

coopcrativco in Latin America found that they cha:gcd mors for

powcr thnn thc state~operated grid syotcns.lg “The gtudy dia fot look

1nto whcther this difference was ducrco rcal differences ;n coo:,i

or to different pricing and profit poLicics. 81nco AID rcliesvso

heavily on the coop model for its rural-electrification programs,

RS TR U e

‘Dcvolopmcnt Alternatives, Inc., "An Evaluation of the Program
Perormance of the International Program Division of the .
" National Rural Electric Cooperative Association,” 28 January 1977
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':Lt is mportant that this type of finding be iuvestigated £ut'the1:.,gw
«It may be thet a strong bunness onentation of a utility, along
with its emphasis on eppl.ance-using clientele. is the only wey
to get adequate electric utilities established, If that is the case,
thenrurel eleotr_ification may not be conddoive to having its impact}

directed to the rural poor.

Conclusion

| o The discussion above ‘suggests ‘that: the greatest New-
Directions mpaot of rural-electrification proJects may lie elsewhere
than with the benefits to rural households. Copoern with prov:.ding
equity to household users-—or distributing equi'ty properly among
household users-maj result in a fairly li.mited impact on the rurel"
poor. The focus of equity concerns on the household consumer is | .
somevhat misplaced outside the context of U.S. rural history, wherom
rural unemployment was not a major problem the way it is in the |
Third World today. 1In the Third World, moreovet, the plight of

the "little guy" at the mercy of the "exploitative" pnvate utility";"‘
is not a gripping issue. Instead, a good part of the gaina from :
electrificetion for the poorest may occur through electricity-using
production activities that increase employment\}é addition, the
inrp'ect on the poor of public uses of electricity——like villege’, |
hospitals and village lighting=-may be much greater than the
evulability of oloctrioity for individual ‘household use. .

JyL
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That rural electricity cac have a positive effect on
~ the fural ﬁcor‘thrqugh the employmenc effects of nonrhohsehold uses
is noc]a'new idea. But AID's tendency to focus on household consumptioc'
in its evaluations of rural electrification has resulted in a‘ncglect,
of thiccpotencial. ore specificclly, AID should (1) look into the
way :hic particular impact has occurred in rural-eleccrification‘
projects and devise criteria for maximizing it; (25 cctrespondicgiy,
devote lcss evaluation funds to household elect:zcity impact studies:
:hese studies read as scmcwhac forced atccmpcs to "squeeze"
ew-nirecczons Justzfica:ions out of rural-clectrzficaczon projects, -
:rying co smooth over :he fact thac household electricity will bc h
used ma;nly by :he bectcr-off, and (3) try to break loose from
the unquestioning acceptance of the conventional wisdom on how to

design and run‘rural-elect:ification systems.

[Y7
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Forward Linkages

IE an electric power syetem is put in place and managed
reasonably vell, one cen be fei:ly certain that houeeholde V111 be
connected up to it and receive its benefzte. Ihere ie‘muchwleee
certainty, however, about whether employment~generating uses of
electricity will occur, as well as public-sectorusesbencficing’che
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 certazuty that such a fevoreble ouccame
will occur is- not as greet. - e

AID ehould attempt to increase the probabzlxty that the
potential benefzts of non-household use will actuelly cake place-
instead of settling mainly for the more certain household benefite,
which do not always £it New-Directions objectives that we11.’5$ome.
possible ways of exploring this potential are (1) to look.et'”
cases where rural electrification has had powerful emplo&meﬁt effeccs, w
and try to uncover the sequence that led from the power fecilitiee;
to the employment impact; (2) to analyze the ways in which verioee
"technical" decisions--about rates, layout of the facilities,
selection of communities 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 forga the link between

electrification and employment-creating uses in the AID project.

/4



1tseiz——zor exmple, Y. including credit and technical ‘assistance

for locat:.on of mll lebor-using industries.

. Rural-electrif:.cation proJects tend to. be looked et as S

,technically pat. \DgSign and operational questions ere seen as
being subject to standard solutions.20 It is important to
recognize, however, that there are technicel and orgaoizationel
alternetives, ‘and thet thay can have different development impects;
In many insteoces; the technical choices necessary to bring about
the desired lirkages may be considered contrary to good standard
practice——as labor-intensive road construction techniqoes 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 comstruction for the

proposed North Central Klatem RE project in Indomesia is an

example "Large outlays of money for system des:.gn can be avoided
by using already available standard design/criteria, comstruction

specificarions and drawings, and approved materiale., 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.

[5



theirfprojeEts; Ultﬁnetely, then, AID should lea:n nore “about -
how to identify these technieal alternatives and their differing
development:impects. What it learns should inform tha instruetione.
it gives to its ru:al-eleetrificntion contractors.

ul,lﬁsther approach to forging the link between rural
- electrification and electricity uses that 1mpect faworebly on the
rural poor is for AID to be selective about where it does such
projects. AID might finance RE projects only with govermments that
are already showing a strong political and financial commitment to
making the link between rural eleetrification.and employment
generetion. Usuelly; howevet. a certain -type of AID project eeeme'
to spreed" fron one country to the next--often because it worked
well - in one country, like rutal electrification in the Philippines,
or because it fits AID's programming constraints, 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~eeehk

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 projects
on the grounds of what works best in the country at hand
soundest New-Directions justification for a rural infrastructure

project, then, may be reletedvto parellel commitments and programs

150
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that a perrzculer recipient—government is undertakxng-progrsms that
‘will maxim;ze the impact of the infras:ructure facility on the rurel

poor.

 Services to

item consistently mentioned in AID' impect studies

of rural electrification was the way in which electricity~£ac11iteted;
the supplying of public services that were not previousiy sveilehler-r
a edmhunity-elinic that could not operate without electricity-using

- sterilization procedures, a school that could not operate at nighrs‘~’
without electric light, etc. To the extent chat such services are
free, they can reach the rural poor more than individual household
electricity. AID should attempt to identify those electricity-
dependent services that have the greatest impact on the rural poor'
and, as in the case of employment-croating eses, try to foroe‘the
linkage in the project betyéen the supply of électricity and cyé,
supply of the service.| 4 local-clinic component for examble,fooﬁld°

~ be included in a rural electrification project.

As in the case of employment-generating uses of oloctricity,

there may be same argument to havipz the more "regressive" household
sector subsidize these public uses of eleetrzczty.. 1f the poorest B
of the rurel poor are mot usually able to ecquire indtvidusl ‘

household connections, then lowering the costs o£ the hookup msy

51


http:service.LA

27

not | constitu:u that significant a bene!it to those poorsf”;:;qd,
financing the hookup costs may simply result in subsidizing the
cnpitnl costs for better-off households-costs that' they might
hlyn‘buen willi and able to pay om their awn.

e New-Directiona terms, then, :he more significant
benefits of rural electrification may lie not S0 much in luwe:ing
'thu cnpital ‘costs of household connections as iu maximizing the
_c:ention of electricity-using services that benefit the nun-ndopting‘
.poor. To this end, one might want to promote the community uses
ofiulectrici:y and rely partly on the 'better-off" household
.connections to help pay for them through "tougher” rates. (Note
thu contradiction between this suggestion and the normal tcndeucyi
of electric utilities, noted above, to promote the 3reater use of
‘houluhold electricity.) In order to clarify some of these issues,
,it:would be useful to have some evaluation work on various AID
‘attempts thus far to lover the cost of the hookups. It is
inpbrtant_to £ind out if non-adopters are staying behiad beqausq;ﬁ
fhuy cannot afford the capital costs of electricity=-or tha '
operating costs. If the latter is the cnse, then financing the '
hookup charges will have less potential than other approaches

for eztending the benefits of‘electrificatiou to the rural poor.



Backward :Linkages

‘)f‘;allel to concerning itself with the linkage.between
rural’ electricity and employmenc-creating uses. of it, AID should |
try to mm:xmize the linkage between electrification projeccs and
local supplxers. Much of the equipment for RE projects can ofcan
be.manntactured locally at competitive p:zces-particularly poles,
lines, conductors,small transformers, switchgear and substationq:m:

In general, public-sector infrastructure projects usually account

for large shares of the gross capital formation that takes plagg'inl S

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
specificﬁcions that will facilitate local supply of the projecé.
The importance of requiring that infrastructure projecﬁs
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 rum in the other direction,
including AID procedures themselves. It is important to knqw not

only what attempts are being made to maximize local procurement,.”

.28
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pafﬁiéﬁlﬁrly of labor-intensive goodstlzﬂzzl;t is also inpoftunc‘to
finﬂ'bdébhdw ﬁhe,t.cﬁﬁicai spacifications for the ptojcgt éan.ﬁe
changegfso;asv£o~qﬁalify existing local production. The questions
shouldfbe asked in a way that elicits 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 yave 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 way—~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 indua:r&-wquld be another appropriate

entity with:the. "right" vested interest, as discussed further below.

Arrangements with local supplicrs

The Philippine rural-electrification project provides
one example of how AID can link its projects to local-industry
supply. AID had insisted that the Philippine project use locally-
suppliad rather than imported wood poles for stiinging the electricity
vires. The Philippine clectrification 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 poies in tha

Philippines are fully locally supplied.

)59
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' The case of the wooden poles wss a ps:ticularly spt
occasion £or insisting on import substitution, since the RE. network

;being constructed would providc a constantfw'd predictsble demsnd

5£or replacement poles in the futu:e. ‘in tﬁe Indonesian cssc. AID
3was lcss successful in forcing this typc of linkage. NRECA had
surveyed the. svsilability and suitsbility of Indonesian voods, andt“”
,strongly recommended the establishment of, and procuremsnt from,;n;fk
local vood-pole indust:y 4 The Indonesians wsnted to continuc to
:import steel polcs at three to four timss the projected cost of
producing wood poles locally-ereths: than commit themselves to the -
p:omotion of & locsl*supply opcrstion. “AID the:efote excluded-the poles
?in its shsre of finsncing for the project, and the Indonesians paid
ifor_the lmported stecl poles themselves. Similarly, NRECA has
'F??éé;t° facilitate the purchase of locally~produced conductor s in
some of its projects in Asiz, as well as other hardware. It'uould

be useful to £ind out more about such attempts. and the conditions .

under which _they can be successful.,

21An extensive discussion of Indonesia’s wood-supply potential

for the RE project can be found in USAID, "Preliminary Enginesring...j P

1_NREGA, Central Java, pp. 45-48.
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A eigniﬁcanr obetacle t:o feeding th' ”denand for Am-financed

in.fraetrucrure projects into local 1nduat:ry 1a t:he taritf exem;ciona j
granted eueh pro;ecte 1nmny developing count:riee. Rec:[p:.enr- o L
governmanr tarife pohcy and AID ccmpliance with it inadvertently
undermines the local-industrialization objectives that the tariffs
‘are meant to serve.\/(m should try to devise a strategy for it:e
1n£raatrucrure pro;ecra that deals with this particular probl-.
~An agreement might be sought whereby for certain caaea the more
costly local product would be purchased, and/or the rar:lff would
not be waived. ~The rar:.ff exemption, nnreover, "eould be applied
to the i.n:portad raw materials required by the local suppher, and
not just to the pro::jec:t.22

The local iytens.”aeiecredr for special treatment could be |
those ,tnat were most iabor-int:enaive in their production and for
which a stream of future demand would be assured through main:enance |

and replacement needs or becsuse of a long-term program of furure -\,

construction. 'ne wood poles are a case of this rype of predictable

\-—
and continuous furure demand. As part: of such an arrangement, AID'

22 ‘
This suggestion was made to MRECA by the manager of an Indonesian

wire-and~-cable~fabricating plant. He felt he could offer intermationally
ccmpetitive 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 fureign—-currency proceeds

of the AID loan to purchase the required raw mcterials, which could

then be furnished in bond to his plant. USAID, "Preliminary
Engineering...," NRECA, Central Java, p. 49.
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rurnl-olocrrificntion projocrs could nloo includo rochnicnl assioranoo

and/or credir fnndo £or cnnbling loonl induotry to oupply corrain

itcms £or such projccts-itcmo that are lobor-inrcnlivc in production

and £or which there will be an ongoing d:mnnd

| Ccrrnin bargains might be struck by AID and the central
3ovornmcnt wvith the electric-power entity. The govermment, for
cxnnplo;‘mighr'aubsidizc’:ho extra cost of the selected local
products to rhc poucr entity. ‘At the same time, it could inform the
local producerc rhnr ir vas ouhsidizzng their high-priced and/or
lower-quality producrion now in exchange for diminution of the
tariff in the future. -thtevcr such arrangements might be, ir io;“:
important rhar :h.y oc sought with the central government and not?;:
with the power eantity. The latter, understandably, will notboo‘
inrcresrcdjin paying more to achieve the employment-creating and
developmant impacts of 1ocni procurcmcnt. Indeed, the power enriry‘
will normally resist local procurement on the grounds that it is
being forced to pay a highor price in exchange for a bencfir ro

23
the cconomy that it doco not reap dirccrly.

——— et et

23
In the longer-run, of course, the benefit of this action can

accrue to the power entity in the form of a reliable and
reasonably-priced local source of supply for future maintenance.
and conmstruction needs.
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Specifications

The specifications of infrastructure projects provide
considerable opportunities either to avoid or encourage 1oca1 suppliers.
Most specifications for internationally-financed proJects w111 tend
to exclude local suppliers, without necessarily mnaning to.‘ This ‘
happens because specifications 3et written in ways that are customary
and fsmiliar to the: international design and engineering firms that
vork 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 equipmant- rather than labor-based techniques, base
materials more suited to 1abor-intensive techniques rarely appear.

Thus possibilities that‘lahor-based techniques will be used are
considerably narrow under current'spec-writing customs—-no matter

how earnestly thevdonor and recipient are interested‘in promotin§

,. 'Qp, To the extent that the problem of labor-intensive
techniques and local suppliers is embedded in specifications, AID
will hsve to nnke a deliberate foray into spec-writing practices ‘to
fsee how they can be neutralized at the 1east. The engineering ‘
ldepartment of AID is currently engaged in such an endeavor with

"respect to roads, trying to remove soma of the pro-squipment biases

15¢
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of standard roadbuilding specifications, / A'L‘D could do t:he sm
thing with rural-electrification pro;ncts, along vi.t:h :ha
additional task of removing anti-local-supply biases. |

It may be more diffieult to syatmtzcally ramove
anti-lbcal-industry biases from specifications, as opppsed to
énti-mploymgnt: Si.ases, 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

thiskt:ask might seem cumbersome, the development and New-Directions
inlpaété ‘i.t‘: coﬁid fa'ci.l:'t‘t:ate 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.

24
USAID, Africa Bureeu, "Infrastructure Projects,” by Palmer Stearns,

9 November 1977; USAID, "Utilization of Local Labor on Highway
Construction Projects" (Draft), by Palmer Stearns, n.d.

{9,



35

‘An office of

”J“ecouso of tha high return to bo gained frum a bnckward-.

linkage appronch to its construction pro;ecta. AID should so ,,Pgaé:
sopaxate office to deal only with thie matter. Such a unit vould |
be ‘a more opnrational and potent vay of 1ntroducing a "technology-

,transfer" program for industries in recipient-countries-—in compatison

”‘to tunning such a ptogram independently of AID's constructzon pro;ects;

txtthe latter has been recently proposed for middle-income countries.
1.?The offict could have a roving staff, mainly engineers, who would
?f'dtal only with this particular question for each infrastructure:
'proJect financed by AID. |

Making the local-supply question the functzon of an
office devoted exglusively to it=-rather than of each country .
. nisnion in the preparation of its project paper-—increases the
" likelihood that the task will receive good treatment. If the
5;tnsk is assigned to the mission's project preparation team, it ,
- will be looked at as an additional burden, understandably, to be'm
‘fdispensed with as quickly as possible. Lenving the specifications
Tthe way they are and letting procurement fall where it may will
kba'n much less time~consuming task. It will take considerably
more time to find out that lccal industty”nay actually be able'
fto supply some items, to have the specitications re-written to

iallow for thin, and to work out an nrrangoment with local supplxers. '

/60
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i Bscnuss of ths costs to ths nission of taking such s mttsr ssriously,
.:in short, it csnnot bs sxpsctcd to act as an sdvocsts of local-industrs
'supply., An offics whoss only responsibility was ths pronotion of
‘luccl industry would be fulfilling its role--rather thsn cutting

into its scarce time——by coming up with possibilities for local

-supply and with ways of changing specifications so that this could

F}hsppsn.

- The advocacy role of the party in charge of facilitating

: locsl-industry supply will be crucial to ths success of such an

“undsrtaking. The effort will come up against the reluctance of thosewho
will vorry sbout the additional work this approach might give thcm. .
“and o£ those who are used to having structures designed in csrtsin
"vays. The success of sucl; an attempt, then, will be more

.‘dspsndsnt on the scpsrat.ion and role of th: office than its size.
One psrson might achieve more than the total result of every mission
"3iving consideration to the issue in every construction projsct—v |
and coming up with a boilerplate "status-of-local-supply” ststcmsnt.

In order to gain same ideas about how such an sffort

.f*' could work, Am should look at the scattered experiences of success ‘:

,‘in this area~~as in the case of the Philippine telephone polcs

?,:notsd abovc. AID would htvs more lsvsrsgs with central govcrmcnts
'in crssting a :mschsnisn for Escding ptojcct demand into local

” industry i£ ths mcchsnism wers routinsly used fot all Am-fincncsd
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construc::lon projccu, not: just: for'a pu't::lcular project: or for

)

a pa:ticulu' uctor likc chctr:lc powéri ﬁ so doing, AID would
1ne:uu t:hc vnlue of t:ho procnrmnt a: lt:ake t:o a- lwcl wherc it
, would bc strongly in the self-int:orut: of. the central government
and :ho‘privata sector to participate. If. such a mechanism were
to work one time around, noreaver, it might: be considered by other

donors .
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ﬁTheﬁbdiéffér Eleétrifiéﬁtioh~andﬁcentr§143eatioﬁ”s stems;;»m‘

\J/ﬁln'g‘jndtifié#tioda'oﬁfgnréléglegtgificationprojects
ngmqliy'aiécha £hgt5(1):fﬁgai5gléd%ficit73{§f;ofe eavirormentally
ﬁé@;éé@nqﬁicaliy'soqﬁﬁztﬁaqfe;iitiqggguquf Qourcqs,zs and “

fféj:gehtral-sthtidn7ei: tri;ify is;#b;éiécéﬁnhiéaliy and environmentally

E.g., the Indonesia RE economic analysis states that "given the
improved quality, reliability, and convenience of electric power
vis-a~vis alternative enrgy sources..." (Amnex K, p. 1, italics
mine). USAID, "Indonmesia=—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 alternative c¢nergy sources currently available” (p. 1). Also
from the gsame annex, "the use of wood for cooking has resulted in
a severe reduction’in forest cover...which is causing serious

s0il erosion problems. The reduction of soil erosionm may be
another type of resource savings which results from rural
electrification" (p. 10). The Philippine RE economic analysis
vefers 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 independont dieaqL;anggato:sL(agqagcnerationo.%

Tﬁeﬁééfﬁ;énmgntal juqtificaﬁfﬁn“nnﬁgffor ru:ai-ﬁiﬁét:ifi@gtiqﬁ;

Projgc:ébié that the two clternative ethcesﬁ&f3hgﬁ;§§31d:éﬁéf§y4f
wood ‘and kerosene—are euvironmaﬂ:allylundééirable. " The uééhﬁf

N

wood for fuel causes deforestation.ind:ér&éiqn:;iﬁzié sﬁidﬁ and

‘ ﬁifdﬁéne pollutes the air, Thﬂ,°°°°°“i¢'353“ﬁ§£§5igain’t kerosens

is tﬁgg it is a petroleum derivative; thq;ﬁse’of'which should be -

mihimiied on price and balahéé-of;ﬁajﬁbnts gfounda.

26The DAI evaluation of NRECA's RE programs reports that NRECA
balieves there can be "no serious development without central -
station 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 surmary of the Indoresia
RE paper states that the govermment of Indonesia "has provided
expcnsﬁve and unreliable small diesel generators in isolated
towas.

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 vintage
and ill maintained and thus unreliable...To some extent all the
foregoing benefits af'éantraljsta;ion electricity _ are available
through privately-owned generators, however, the quantity and
quality 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 luxury items such as television sets"
(pp. 26-27), USAID, "Jordan: Rural and Urban Electrification,"
Project Paper AID-DLC/P-2238, 25 August 1977,

IH
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These above-statsd assmptions my be accurate i.n soms

cases and not in . thsrs.- In any particular case, howaver, they

| nosd to be provsn truo. bscsuse a complete analysis of the mtts:
could eas:.ly arrive at the opposite conolus:.on in many instnncas."}:
' w:.th respect to wood, for example, AID's i.mpact stud:.es of rural
elsctrificst:.on have themselves shawn thst a maJority of

household users do not substitute slectricity for wood in cooking
v and irom.ng.”' Indeed, it was found in the Philippines that even‘.f
in households using electricity for refrigerators, fans snd |
television sets, wood frequent}y continued -t be"used for ironing

28 rese findings suggest not only that many of the

and cooking.
| rural poor will not substitute slectricity for wood but that
eleccricicy is not competitive with wood. ontrary to what is
" assmsed in 1oan papers, then, the s&option 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 bettsr-off
consumers are the ones who are making the substitution. This

‘leaves a significant amount of voodcutting still being doma by the

poorer electricity users, not to mention the non-adopters.

273-8- » USAID/ Philippines, "Socio-Economic, Impact..."

281bid0. ’ po 30 :
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To rho extent thar woodcurring is 8 byproduct of slash-
and-burn oroppins systems, irs use or nonruso as household enorgy
will be derermined more by that facr than by whorhor or not
.‘elecrrioiry is available. In thar wood is. froquently an inpur in
: rho joinr production of cookod £oodo and agriculruro, moreover, ir
1 m:y be’ difficult to offer eloctricity ar a price low onough ro E
f induce rhe substitution of electricity for wood as energy for |
‘ cooking. For many of the rural poor, moreover, the acquisiriou‘of
fireqoodhrequires no cash outlays, and only the expenditure of .
household labor. Electricity, -in contrast, requires a capital
outlay for a hot plate and iron, and regular cash outlays for
continued usage. uyéﬁroality, then, not much is being achieved by
tural electrification in the fight against deforestation, and 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.

| | Wirh respect to the benefits of suostituring electricity
for kerosene in household lighting, one cannot argue that electricity
is preferable on environmental grounds unless ome completes rhe.
comparison. That is, the pollution caused by oil—based.and coal~based
thermal plants that generate electricity for lighting must bs shown

to be less than that caused by kerosene-based lighting of houssholds—
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iﬁbt‘toAméntion any addi:ioﬁal.polihtion causcdvby.ipdadtiial or
ggﬁm;réial operations that establish thcmsolvcs-ns a.rcsu1t offt§§
new availability of electricity,

Wi:h respect to the;petroleun- and‘forqign-exchangefpavingT
"benefit" of sqitching from kerosene to‘eieccricity. the same |
argument applies: one must show that the new electriéity-generatigg
thermal plants, and the industrial growth they facilitate, would

. 29
cause less petroleum consumption than existing kerosene lamps.

9The econamic analysis of the Indonesia RE paper is the best
attempt to make such an all~inclusive analysis of the fuel-scvxngs
question. (USAID, "Indonesia—Rural Electrification I,".

: ..v- (August 1977), p.l4; and USAID, "Indonesza-
Rural Electrification I," Annex K, pp. 7-10.) It compares the
econamic cost of generating a kwh-equivalent of energy derived
from kerosene and that from electricity. It also compares the
fuel-oil needs for total Indonesian electr1c1ty con@umpt1un to
those requ1red for current kerosene consumption in all uses. The
latter camparison pertains to the issue discussed in the text,
but is not specific ecnough to determine whether the results are
Televant--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.
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As m'gntibned above, nog:eover,"é, electric utilities promote the increased

.use of elec&icity ‘a8 part of good management practice. A proper

o -

caﬁpg:iaoﬂ.botwun the .petréiém costs of kerosene vs. electricity,
then, would have to include vt:he’ increased energy usage rosulting
fram electricity, and the .resulting increased fuel demands,

| To a certain extent, environmental arguments for rural
electrification are "boilerplate" and thus should not be teken
seriously. They reflect the current preoccupation with envirommental
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 conflfct with New-Directions
objectives——and because there is ample room in AID's projects 'f.or
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, :am:f in Third-World countries, which leaves
the rich valley bottomlands to large farmers and forces peasants

to farm the mountainsides.
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'Anto neration vs. central-station systems

Most justifications of rural-elec:tzfication pro;cctl

‘state that these new systems will replace the "highnr cost" lﬁﬁ -
"inefficient" alternatives of independent local diesel zeneration
l(antoganeration).30 Central-station electricity is assumed to be
superior. This assertion, which may be true in some cases andv 
\hot in others, is stated rathér than.provcn in ATD project phpéra}

| Ma;ntenance is a major problem in electricity systlms |
.in Third-World countries--especially in the case of ru:al syst:ms.
‘where so much elaboration of the transmission system is necessary.
The maintenance problem is not peculiar to electric power; it exists
:just as xeriously in other infrastructure projects, like roads and
water supply. Most analyses of the costs of central-station
ielect:icity 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 comparisomns
assume that maintenance will be forthcoming. AID's long experience
vith.these types of projects has shown that maintenance is not
.fdrthcaming, more oftan than not, and that losses from its absence

are considerable. The Pakistan electric pover network, for exlmple.b

?OSQa footnote 26 above.
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:.s u.id to austain 1osus of 352 of the electricity generated— :
resulcing p:incipally from inadequate min:eunce and, to a leluz
ext:ent:. theft. An argument for rural elec*rification, then, ams:
show that even with the nomlly high amounts of elect:ricity lou ,.” |
centrally-generated and distributed electricity is more econani.c;
t:han a series of unconnected local systems. Typically, however, the
cost comparison assumes that the proposed project itself will ct_u:e"
tbe ﬁincenance problem. |

il | Outages and voltage vma:i.ons are characteristic of
'electricity supply in developing countries, both in central and
ax_xt;ogenerat:.ng systems. Central-system supply tends to magnify the
1losses from downtime by transmitting them to all connected localities,
;iﬁile the fuilings of autogenerators affect only the immediate
locality. In making the comparison between central-station and
autogenerated electricity, then, one needs compare the losses
'f'!:’um‘downt:ime as between the two systems. [Since central-station
electricity is subject to problems in the extemsive transmission
n:e‘twork of an RE system, as well as in the generation system, a set
’_ of independent municipalities supplied by independent generators \
:ni.ght: well experience less aggregated blackout time in any one yur
tha.n a central system supplying the same localities.

-  An example of the kind of cost considerations being

rdud here is provided by the DAL evaluation of a NRECA
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_rural-electrification program in Wiurngua.n | The si:udy Teported
that the agro-industrial firms using the .new.central-station eiecﬁricity
also owned their own diusel zen&ators. The die.sels. the £irms said,
"v:ere more relisble than the.central-system supply. This was not
iinply a case of making good usc of .gencrators already owned bofore‘ N
the advent of central-system electvicity; scme owners reported ;
buying the generators after central-system eiectricity became lvailaﬁle
because the latter could mot be counted upon., (Even for those who
own generators before central electricity is available, the r_etmﬁbn
of such generators is costly because déteriorat:iog occurs when the
equipment is nof in frequent use.)

The result of introducing central-systm eleccticity i.n .
tha Nicaraguan case, then, was not neceuarily t:o substitut:ﬁ lawer-
cost for Migher-cost electricity. To a certain utcnt:’, the ,nev; ¢ '
'  system supplemented rather than substituted for the ezis’ting |
" ?:;» 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 cost of supplying
pover, at least in the early years, because these unit costs agﬁ" so

much higher than those of urban electricity supply. Thusthe

: .31DAI. "An Evaluation of the Program Performance of the Intcrnational
Program Division of the NRECA," 28 January 1977.
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mto‘g‘ene’u’ting consumer might save.something by substituting scme

of the cent.ral-aysc- supply for the prevzously autogenerat:ed supply.

'rhe cost of this particular. eloctriﬁcation prcjact to the ecomomy
rather thnn the autogenerator, however,wu clearly not: less than t:he
e::.sting syst- of "inefficient" autogenerators. 'l'he new sya:-, o
that: is, included the operating and deterioration costs of keeping
the autogene:ators in .service, in addition t:o those of putting in
and running the central-system supply. The Nicaragua study shows,
‘i.‘n 's'i:m." that the costs of central-station supply under the condi.t:'.oﬁs
nomlly prevailing in developing countries can not alvays bc |
assumed to be 1ess than those of autogeneration.

C There is an institutional reason that central-station
»sfupplil.y'involves 80 many losses for rural-electrification systems
’i‘n’,éeyel‘ovping countries. State power‘entities have shown themselves
i‘tvo" be betﬁer at generation than at distribution of electric power,
for the reasons noted above., Rural-electrification systems represent
the greatest possible elaboration of the transmission system, and
thus involve &n activity where state-spoysored management of
electric~power supply t:enﬁs to be weaker. \To move from a set of
independent: autogenerated localities to a central system, then,
involves a more demanding task of mansgement--as does the move from.
generation to distribution. State power cam, 4nies, usually already

in charge of power development in recipient countries, are less up
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"?to thi.s type' f; task than to others. '.t‘hus 8. group of :.ndepcndent

;juutogenerating cnmpaniu my produce bctter ‘aggrogate porfommco,

:‘;simply becaua\e tho :Lntegtation of elcctrici.ty lupp.lylto:-:heu
Z‘sepa:ate 1oca1:.ties is not necessary.

For all these reasons, the t:hning of tho move frum e
jautogencution to central-aystem supply should bc conserva;ivelv o
}detemined. If AID makes the move before the management c..;pnci.:y |

"is :Ln place, then the economic edge that cent:al-systm supply

.bas over autoganeration may not really exist-—at least for many yeirs'.,

i‘he:e my‘ well be many cases where a more efficient way of
j:raviding rural electricity is to finance the growth of separa;:e.
autogenerated systems, thereby avoiding an existing and weak

isﬂtatve power authority. Or, the best sequence for developing
Mgement capability for rural electrification may be through
previous mastery of the easier task of generation. Or, a.s- in the
case of the Philippines, the best path may\be the creation of a
:’s'epl.rate RE system with coops fram scratch. AID should lock at the
.i'uril-électrification success stories of the Philippines~-as well
u ‘of Taiwan and Japan—with these¢ management questions in mind.
A;An attempt should be made to understand what the path of institutional
growtb ‘and maturation was in these cases~—and whether outside

nsin‘mce vas able to overcame the kinds of mnagmnt weaknesses

.found in the other Asian RE programs today.

17%
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Tho uuiquu succesa story of rural cloctrification in
. the Philipp:.nes provides at.least one answer to the above quutions.“‘
jf Thc exilting state power. .company in the Phil:.pp:.nes hes been
prohibited by law fram doing anything but genmeration. Thus when AID
and NRECA moved in, they had clear ground on which to create a N
Anaw rural-clec:rifzcat:.on administration, independent of the state
";pover authority. In most other countries where AID has rural-
tiglgﬁ;;rification programs or aspirations, this is not the case., It
hls 'to work with an existing state power authority, most of which
are ldmitted to be weak. AID's ability to create samething fram'
'”scrat:ch in these other situations is limited--not omly because of
;the unzqueness of the Philippine commitment to elect;riﬁcation and
receptiveness to AID and NRECA--but because of already existing
prerogatives knd preferences on the part of the state power
authorities.\ n Indonesia, for example, there was considersdle
conflict between the state power authority (PLN) and AID/NRECA m'nr’l
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. AIJJ vas allowed to try t:he coop approach in
the less populated outct ishnds, whero the PLN had less int:crcst.32

azrhc project is described in USAID. ;"Indonosia—nural Elcctriﬁcation
I," Ne. 497-0267 (Aug\ut 1977). '
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" New Diroctions and .central-station grojectl

AID': focus on. ccncral-syltcm projects a3 opposed to
autogeneratora is partly a reflection o£ the philosophy of its
rural-elect:ification contractor, NRECA. It also reflegts New-
Directions attztudes about infrastructure projects. ough
unsympathetic to rural-elect:ifzcation projacts in general, Ncw-
Dirgctions sentiment in Congress has been more sympathetic to
such projects if they did not include gemeration. In its original
’ifo:m. for example, AID's Indonesian RE project included some diesel
‘generators. Congress objectedto 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 were 1100'1ookin¢ ,
.'for sunething to finance in Indonesia. o ‘_ |
L Transmizsion and distribution in the count:ylida. then.
"E;éd to be lboked at as more "New-Directionsy" :hau generation. -

) fﬁis'diatinction does not seem an unreasonable way of se;octing
~'p:ojecto that get one closer to the rural poor. But the central-
iystem grids of AID's RE programs are transmission-intensive
compared to a set of independent autogeneratofs, which are
generation-intensive. iZhn

can get one closer to the rural poor than generation, if ome is
talking about autogeneration as opposed to the generating plants

- -that supply central systems.

8 it actually is not true that transmission
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Interestingly, .the New-Directions distinction betwesn
:"gjéfne‘rat‘ion and transmission gives even greater ér@deﬁé‘e.' tc)" Vthe";
‘iﬁsimption that central-system grids are always better thnh‘ :
hﬁtogenerators. It makes it casy to overlook one of the ﬁdv;nt‘gggs,
~of autogeneration. By .requiring very little transmission and |

- coordination of the various systems, as noted above, generation_‘_‘ ‘

”

minimizes the demand for organizational and magmnt skills that
are scarce in recipient countries. Thus sutogeneration may
| -sometimes do better at getting electricity to the rural poor

precisely because it is generation and is pot transmission.

Piécameal and lumpy investmentk”

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=~
cﬁuntry economies, & single investment at one moment of time is
considerably more costly than stringing out these game expenditures
‘ ‘thro.ush 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?+r investment than growth by autogeneration, since the
former requires & major investment in a transmission network and s

. minimum oumber of »to‘wns'jtof start out with.
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'rhie lumpy-ve .-piecmeal-dietinction was: actunuy fi:st
?applied to the annlysis of development projects also in the atu of.
electric power, more than ten yeare ago.33‘ IBRD reseereh demonstrntedv
jthat the econamic cnmpa::.son of hydro vs. thermal power projects,
when based on the inte:est rates charges by donor institutions, ga:ve
an artificial edge to hydro projects. The hydro project hee n ,
gTeater initial capital cost than the equivalent themnl. while B
thermal has higher operating costs than hydro. If ome uscs the ’
-c_onces'sional interest rate on donor lending to discount the stream
ojf"' costs and benefits of the two alternatives, the future operating
o:osta of thermal are not discounted as heavily e;they ;ould be if
tliev:_higher, real cost of capital were used. Using the real cost of
vtepital, in contrast, - gives greater relative weight to present
'cos,t:e ‘(the lumpy investment in h'ydto) as opposed to future costs
_(the higher operating costs of thermal). |

As in the case of thermal vs. hydro, independent :
‘autogenerator growth has an ndvnntage over cent:el,-eyst'em projects :
in that it strings out. the totel-tonte of*eupplyingv electricity |

through time, instead of concentreting them in the present.

33IBRD.' . The Econamic Choice between Hydroelectric and Thermal
- Power Davelopments, by HBerman G, van der Tak, World Bank Staff
Occasional Papexrs No. 1, 1966. .
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_Ac:unlly, lutogene:ation is to centrll aupply as thu:mal is to

'hyd:o in two waysi{no: only can thc iuvestmant be struns out over
Qt;ma, town by town, but the operating costs for autogeneration

are hxgher than those of a central RE supply.34 Like thermal vs.
'hydro, then, autogeneration has lower present (capital) costs and

‘higher future (operating) costs in cnﬁpirison 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
/vetworks must ba based to a great extent on pro;ections of future
;dcmand and is subject to considerable uncertainty. It is not
uncommon, for example, for an RE network to be in existence for

20 or 30 years before its capacity is’fully utilized. The growth
:of electricity supply through separate autogeneration systems avoids

these long periods of startup and excess capacity, so costly inm

capital-gcarce countries. It also serves as an indication of existing

demand and potentizl for future growth in a plrticﬁlar locality.

34The World Bank shows typical operating costs of autogeneration at
12 times greater than those of grid-supnlied projects. Total
autogeneration costs are said to range fram 9 to 20 cents per kwh
or more (at 1972 oil prices), in comparison to totel costs for
public supplies of 4 to 18 cents (except in the case of widely
scattered villages, whera these costs will be two to three times

greater.) IBRD, "Rural Electrification."”
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This makes the task of central RE ptojdéth easier, when they
ultxmately do come about, and lowers the likelihood of e:pcnaivc .
mistakes resulting from inaccurate estima:ion of demand growth. o
Autogenerato:s are also suited to this denand-mappins &nd transitionnl
role because their scrvice ltves are much shorter than those. of the
equ;pmen: in central RE systems——ten years vs. 30-40 years.

et *‘”lutogenera:ion is typically criticized in AID loan
piﬁéf;'fﬁrinmkingfpuwer available only during certain periods——
typically only at night. The proposed central-system supply, it is
said. will have the advantage of :providing.electricity.or a.24~hour,
“full-gervice" basis.35 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 ip, is quite a rigorous one for mauy rural areas, and may be

" 36 : : :
more than adequate. After all, if use of electricity by the rural

3sBoth 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.
36Same 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 impdcﬁ |
studies, then not that much is being lost by supplying eiect:ficityl
only during night hours.

e high investment in generation and t:anmi‘.ssion’ ;Endt'vxyiuﬂd;_fz”
for central-station RE systems makes it financially umr‘i‘oéto‘ think

of less than 24~hour se:.-wr:i.ca;.37

At the same t:iﬁe. the resulting high
unit cost of rural electricity makes it impossible to set rates at

levels high enough t:o.cove: thes¢/average costs—at least uantil the ;
system is fully loaded up. high operating costs of autogenerat:ors.k
in contrast, mean there is some financial sense to supplying elec'trici'ﬁy‘ _
only at moments of greatest demand, There is nothing to be gained, i.q
contrast to cenjfal-system supply, by setting rates at less | B
than costs. e econamics of central-system rural electrificatiom,

in other words, carry an inherent bias toward the promotion of more

electricity consumption, while those of autogeneration do not. ‘l'hn e

most compelling reason to promote greater electricity use under

7'I.'he World Bank estimates the average costs of rural-electrification
projects as three to four times greater than those of urban projects.
Not infrequently, moreover, the excess capacity in the iiral systems
will be enough to meet up to 20 years of growth in demand. As a
result, it is typically recommended that rates he set at lower than
unit costs—at least for the first five to 15 years of RE projects.
IBRD, "Rural Electrification," pp. 54,59.
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centrel-eystem supply, that is, may turn out to be the gain from
more repidly amortizing high-coet znstalled cepacity-rather than ‘the

economic benefite of such expanded use to consumers or the £mpact

on regional development. The "h;gher-priced" autogenerated electricity,

then, may also reflect the real coet of rural electrzcity to the

?

econamy -insteed of just "inefficiency. And the sparer consumptiop

the needs of rural arees us it can not be assumed that £u11-service

‘opportunztiee avazlahle \:;Zz eutogeneration nay sometlmes fit better-
supply is always more desirable than partial, supply, gzven the :
conszderably greater investment costs of the former end the fect
thet autogeneratzon may satisfy moet of the needs of the rural poor
for electricity in many rural areas.

?,,.aii K The.piecemeel deﬁeloﬁmedt of rural eietttieity nupply
ecen economize on central-government finences. Communities witgﬁ
'alreedy-ex;stzng electricxty supply are lzkely to mobzlize efforts
~and finance when an opportunzty presents itself to improve tlie
quelity of that supply and lower its pr1ce-1.e., when the ‘
poesibility arises of hookzng up to a central RE system. The
community w1th autogenerated supply has the incentive of lawering '
Athe costs.of samethxng it already buye. Ihe community with no-
electricity at all has lese incentive to comtribute to the .

installation of a service fot which it will have to make new cash



57

ouclcys and whose advnntages are noc‘fnniliar. “Not surpriuingly,

' studies ‘of villagc prcferences have ~shown- clacc:icity co be of lon
‘priority to villages without ic-in cnmparison to investmcnts in
health and wntar supply.38

Dcvelcpncnc of rural clccc:icity cupply ehrough cutcgcncrncion
in sun, is likcly to hclp mobilize support and capital for the ncxc
and nmch.morc costly stngc of the process--central-system supply.

| This potcncinl for mobilization of local interest in and financing
for ;nfrastructure projects is a strong argument in general for
dcccntralization of decisionmaking and financing.as noted in
the discussion of rural roads. Thus the piecemcnl nature of
autogeneraciqn growth not only saves on scarcc public cnpical cnd

~ui¥bws cvcntuci .RE. systems to nnkc more econamic decisions nbout

" Sl - @

- -

location and cnpacity. It also. providcs a significant oppor:unity
“for the mnbilizacion of local cnpital for'fnrthcr stages of
‘clcct:ification-in a way that large lumpy invcstmcnts, finnnccd by
the ccnc:al govcrnmcnt and from outside, do not. .

| The lumpiness of central RE systems is precisely whct
nnkcs them dcsirable to AID as projects.  Though lumpiness may bc
fa costly way to use scarce resources in the rccipicnc-councry

'cconcny, it is at the same cimc a more efficicnt use of AID staff

3B id.

KT



tisie 'thiﬁ the 'p'iccmal cpproacﬁ.” 'rh:l. af.ﬁcicncy nlatu not d.mply
to doilu's cami ted pex unit of AI:D u:lﬂ t::l.m, but alno to the; - |
institutional foasibility of such projects for AID. With ccntral-pystm
rural electrification, AID has to deal with omly cne or two g.dv_ci'rmant
authorities——and has a contracting- organization at hand, NRECA, that

is ready and able to do such projects anywhere in the vorld, - m
financing of ipdapéﬁdent generators, ia contrast, coul’d'involve'. o

myziad local aut:ho:iﬁiu and private entities——as well as gbi.ns; »
against the pr@ferancea and working habits of AID,'i rufal-ohptﬂ.!iu&oﬁ

contractor.

Conclusion

By

o /There my be vays ot eonbi.ning ehc .tﬂcicncy gor AI,'D of

the cancral-station approach and the dﬁciency for m.lup-f:;;untry
,emm.i.as -of the 'plecenesal approach. One possibility could be a ccnt:u].é
government fund .for local autogeneration projects or for hookups -

to central-station RE grids. The fung could be partly £iﬁﬁced by

AID and operated on a matching basis with the localities. This wou<

¥ sin:llu'ly, IBRD staff has noted that despite its correct:lon. v_{v,

of the pro-hydro bias in hydro-thermal cost.comparisoms,:as .:. '
described above, largc hydrn projects kept being’ appromd at the
Jame rate.

|42
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crutc 2 mchanim for- tcpp:l.ag the pot:ent:lal rhac cists for local

_ fimnc:ng of cnd organ:lzar:lon for such projccts. ; Such a f.und might:
',cvnnt:ually bo c:pcndcd to :I.ncludc ot:hcr pro;ccts for wh:lch loccliries
are likaly to pnt forth some cffort—-like roeds, schools. olinics. ‘ _:
Ihc resulting dccent:ralized dcc:laionmking of such an cppronch could
have a sigm.ﬂcant i.mpact on the rural poor-abovc and beyond thc B
_potent:.al :unpncts of ccnt:rt.l-stat:.on RE projccts. The New-Diro.ctions
appeal of thxs approach wouldbe the ,mechanism by wh':i;ch local |
pro;ccts were dec:.dod upon n.nd 'unded, .and not just the £nct that

one was f:.nanc:.ng an clecrrifi.cation, roads, or schools pro;cct.

One of the more successful aspects o£ A.ID's cxpericnce

wit:h rural electrin cooperatives right also be apphcd ts autogenoration.‘

T-hc DAI ovaluat::.o: of NRECA'B RE programs suggcst:s that t:he coop.

- .,_._:'-'bﬂ-* ek

.approcch can be good at sctt:zng up local organ:.zations to gcnerate
and du;r:lbutc théir own elect:r:l.ciry or to obtnin- a hockup to a
'ccnrrcl 'grid-. \Z Latin America, _howaver, RE coops did not seem to

v' Bovahlic'.r'o snpply poWer at prices that vere .cnm.pet:i..tivc ~wit;n‘ th_osc”»‘
chl.rgoo by the central state power authorities.éo The latter vers
oithcr ‘alrcady in ex:i.st:encc &t the t:i.mc of AID's RE projcct,.orl.
came ianto uistsnco d.urlng :ho .course of the .;rojoct. 'rhough thc :

ovcluar:.on rcportod thosc prico dilcropanciu as contributing to thc

40
DAI, "An Evalunt:.on of the Program Performance of. the Int:ornationcl
Program Division of the NRECA." The study did not indicate - ‘

whether the coops' costs were higher, as well as their pricu.
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"takeaver" and "demise" of the coopu by the state aystems. this sequence
of events could also be looked .at in a positive way: the coop mey heve ‘
been a crucial first step toward getting the attention of the utete
system to sefve these particular localities. If a more efficieﬂt -
entity came along and replaced the coop, this does not deny its
importent role in at:rac:ing a more afficient aupplier to the tawn.

| » The role of the local coop in the scquance described
abave.is camplementary to that of autogeneration: zt creates an
prgagized groug.et ‘the local level that will.be able to pressure
ﬁnre;effectiﬁefy than-previously for a hookup to fhe centtelAiystem.
The_eetogenereﬁing coop's experience with its own eleetriei:y, or
as'bnrt‘of a smaller system, will provide some t-ack racord of

-eiect:zc;:y demand for the larger power authority. - The ceop. "phese",

REV-SEIN

moreover, can take care of the task that is hardest for’ state power
campanies to do-worgenzzetzon for and carrying out- of local dzstribution.
The coop approech, then, could be applied to the creation of
autogenerator systems, as- the first step in a sequence of
electrificetion growth. ‘Later steps, if successfully taken, could

we11 iuvolve the withering away of the coop-—as happened in the ‘
Letin.Ape:ican cases neFed by_nAI.

I::should be clear by now that autogeneration -and

central-station systeﬁs are not being discussed here esﬁgyfpe}ly e
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exsliisivfs ‘sltsmtives. Each spprosch corrssponds to s stsgo ot
slsctric; pcmr dsvslopmsnt. 'rhere is soms argument for not skipping
‘the sutogensrstion stage. however, as AID ghy be doins in sums
of its mral-electn.f:.cstion projects.\)&e is good ruson £or
AID to fins.nce autogéneration, mrmver, and not only just csntrsl-;
ststion systms :..mlly. the justification for moving to centrsi‘-:i
station systems sﬁould be more rigorously msde for AID's pro:jedts
This - is because the move is costly and becauss the comparstive

costs of rgplsc:.ng existing autogenerators with RE systems have

been: underestimated.

RE
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