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13. Summary

INDE has increased the number of electric connections in
low~-income rural areas with 38,945 connections made as of June
30, 1985. However, almost all of construction under the Proj-
ect has suffered delays owing to the extremely slow and com-
plex procurement procedures used by INDE. Six months prior to
the PACD, 57% of the Loan had been expendedi. The delay in
installing the Quezaltepegue substation has failed to close
the eastern subtransmission network, thereby affecting service
reliability to the rural poor in this geographic region.

To assure the availability of equipment, the direct Mis-
sion procurement of materials and equipment should continue
during the life of the project. Given the implementation de-
lays the PACD should be extended to complete the project tar-

gets.

Only a small portion of the training component of the
Project has been used. The evaluation team recommended that
INDE and the Mission use these underutilized funds in much

needed training programs for INDE's personnel.

Although the analysis of the project's contribution to-
wards achievement of overall goals will be the subject of a
final impact evaluation, the evaluation team found statistical

evidence which indicates a favorable impact of the project.

14. Evaluation Methodology

The main objectives of this evaluation were to assess the
physical, including design and construction practices, and
financial advance of the Project against the programnmed tar-
gets and to provide the necessary recormendations to correct
implementation delays. The evaluation also assessed }NDE‘s
and the Implementing Unit's capabilities to successfully im-
plement the project with regard to: promotion and selection
of villages, procurement procedures, human resources and con-

struction equipmant.

The evaluation was carried out by a cooperative agreement
with the National Rural Electric Cooperative Association
(NRECA). NRECA assigned a two man team for the evaluation:
Mr. James D. Lay, Institutional Specialist and Mr. David Gar-
nica, Engineering Specialist. The team spent three weeks in
Guatemala starting on July 14, 1985. During this period the
evaluators conducted interviews with staff £from the Implement-
ing Unit and INDE headquarters, regional and sub-regional INDE



personnel, the project consultants and beneficiaries in the
villages. They visited over six days 19 beneficiary communi-
ties where provision of rural electricity was in different
stages of construction and 4 of INDE's regional or subregional
offices. Besides direct interviews they used two NRECA stand-
ard forms to collect data: Worksheet No. 6 "General Appraisal
" of Overall Rural Electrification" and Worksheet No. 7 "General
Appraisal of Operating Programs Requesting AID Assistance",
which are part of NRECA's Planning Model for Rural Electrifi-
cation in Developing Countries. ,

15. External Factors

Although the Project was signed on May 21, 1979, internal
GOG approval procedures delayed initiation wuntil July 1980.
This delay caused substantial cost increases which required a
reprogramming of the Project which took place in 1983. This
reprogramming maintained the number of new connections but
reduced construction targets in terms of lines and networks.
In order to address cost increases, loan financing was in-
creased by US$2 million, bringing available loan funds to a

total of US$10.6 willion.

In August 1984, due to serious failures in the construc-
tion of the Chixoy hydroelectric power plant, the GOG decreed
the intervention of INDE, resulting in administrative changes
at all levels. The project was seriously affected by the
changes since the new authorities were not aware of the proj-
ect's needs, and INDE's attention was focused on this national
generation system and gave low priority given to other on-
going projects.

16. Inputs

The main constraint for project progress has been an in-
adequate supply of construction equipment and materials. This
has been caused primarily by the extremely 1low and complex
procurement procedures which INDE uses. The evaluators iden-
tified at least 13 steps which are required between initiating
the purchase request and final approval of the request. Under
ideal conditions the total process takes a minimum of 11 to 12
months but the evaluators found out that the average time be-
tween initiation of a purchase order and the receipt of the
materials and/or supplies was between 16 and 24 months. The
evaluation team recommended that INDE analyze its purchasing
prccedures and streamline them to speed up the purchasing pro-

cess.
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As a short-term measure, INDE has requested the AID Mis-
sion to purchase substantial amounts of project equipment,
materials and supplies. However even this expedited procure-
ment will not allow project targets to be reached by the De-

cember 31, 1985 PACD.

The evaluation team found that the counterpart financing
contemplated in the original budget for certain line items
namely construction, consulting services, engineering and ad-
ministration will probably not be sufficient to reach project
targets given the length of time required to complete con-
struction. Therefore, the team recommended that counterpart
inputs be reviewed to assure sufficient counterpart funding to

meet project outputs.

17. Outputs

Construction Activities

The original Project targets defined by the Project Paper
and Loan Agreement were modified in 1983 by the Reprogramming
Document. The evaluation team assesed the Project's physical
advance against the reprogrammed targets. The following chart
summarizes the advance of construction activities as of
6/30/85.

Target Completed Comﬁfeted
Primary Distribution Lines 321.1 kms. 205.0 kms 63.8
Secondary Distribution
Lines 901.2 kms. 758.1 kms 84.1
Consumer Connections 70,000 38,946 55.6
Transmission Line 56.0 kms. 50.4 kms. 90.0
Substation 1 0 0.0%

The reprogrammind document of March 1983 projected that
the program would have been completed by December 31, 1985 and
therefore the projected physical advance for June 30, 1985 was
greater than the real advance as shown in the following chart.



Projected Advance
through June 30, 1985 Real Advance

Primary Distribution

Lines 85.7% ' 63.8%
Secondary Distribution .
Lines 81.2% 84.1%
Consumer Connections 82.3% 55.6%
Transmission Line 100.0% 90.0%
Substation 100.0% 0.0%

The main reasons mentioned by the evaluation team for
this delay are described under "Inputs" and "External Factors"

The Quetzaltepeque substation is the most delayed con-
struction activity and currently is the Project's most criti-
cal activity. Its delay can be attributed to the same causes
cited before as well as anomalies in the processing of the
original RFP. A minimum extension of 18 months would be re-

quired to complete the substation.

Training and Technical Assistance

Loan funds for training and technical assistance  have
been underutilized. According to the financial advance sum-
mary of the project, by 6/30/85 only $22,300 or 6.3% of the
total amount programmed for training and technical assistance
had been used. The evaluation team recommended that INDE and
the Implementing Unit accelerate the use of the training and
technical assistance component of the Project.

18. Project Purpose

The purpose of the project is "to increase the number of
electric connections in low income rural areas and improve
INDE's capacity for cont1nu1ng the extension of 1local power
services to additional low income rural areas."” One measure-
ment of Project achievement will be the connection of 70,000
new users in low income areas. In terms of the number of new
users to be connected, the project due to the already de-

scribed implementation delays has connected only 38,946.



The project has also progressed toward the objective of
improving INDE's capacity to continue providing these services
in the future. The small coordinating unit, created during
the first Rural Electrification Project (PER I), was strength-
ened and upgraded to an implementing unit which reports di-
rectly to the Deputy Manager for Works and Construction. This
Implementing Unit has developed sufficient capacity to pro-
mote, design, supervise and coordinate the Project components.

The evaluation team assesed the Implementing Unit's ad-
ministrative structure and its position within INDE. The pre-
sent organizational structure is more than adequate to carry
out the objectives of PER 2. However, the team believed that
INDE's capabilities for implementing rural electrification
programs could be further improved in: a) administrative re-
lationships between INDE's central offices and the Implement-
ing Unit; b) provision of additional transportation and con-
struction equipment in the field for construction crews.

In view of the implementation delays and the proximity of
the December 31, 1985 PACD, the evaluation team strongly rec-
ommended the extension of the project completion date for a
period to be set by mutual agreement between USAID/Guatemala
and the GOG-INDE. After the evaluation was completed, the
PACD was extended by the. AID Mission but only for 4 months.
It is considered that an additional extension will be needed

to complete project activities.

19. Goal/Subgoal

The project goal is to "improve the quality of life of
rural Guatemalans by increasing small farmer incomes and in-
creasing employment in the rural areas."

The contribution of the project towards the goal achieve-
ment will be investigated by a final impact evaluation. It is
too early to make a formal assessment of the project's impact
on incomes and employment in the rural areas. However, the
evaluation team found statistical information about average
electricity consumption by the new users which give an early
indication about the progress towards the goal. A study of
24,252 new consumers connected by the project gave an average
consumption per month of 12.24 KWH with an average bill per
consumer per month of Q2.54. This implies an average consump-
tion of 147 KWH per year, per consumer (12.24 x 12) while the
Project Paper assumed 200 KwWwH. Although the current average



consumption is approximately 75% of the Project Paper's as-
sumption, many connections are very recent, and a usage pat-
tern in rural electrification projects develops siowly. The
evaluation team recommended that INDE undertake a productive
uses of electricity program as a means to accelerate the
achievement of the project's goals. In future electrification
projects the team considered the funding of a productive uses
program as an essential part of any rural electrification pro-

grams.

20. Beneficiaries

The primary beneficiaries of the Project are to be the
70,000 low income families living in the Western and Central
Highlands, Eastern and South coast regions of Guatemala. Ap-
proximately 20,000 of these new consumers live in 222 pre-
viously non-electrified villages where a large number of fami-
lies not immediately connected will be indirectly benefited by
the availability of lines and networks for future service re-
quests.

A Project Paper assumption is that the provision of elec-
tricity will enable the new users to improve their guality of
life, increasing their incomes and employment opportunities.
The available statistical information about tlhie use of elec-—
tricity by the new consumers and the qualitative observation
of newly electrified populations indicate an initial favorable
project impact in income and quality of life.

In terms of selection and promotion of communities to be
benefited by the Project, the evaluation team in general con-
sidered that the selection criteria and their application were
adequate, thereby assuring that the project was reaching the
target beneficiaries. Ir view of certain flexibility used by
the Implementing Unit in applying the minimum economic eligi-
bility factor to include lower incone populations under the
Project, the team recommended a stricter adherence to the cri-
teria. Althouch the inclusion of very low income populations
could at first sight be considered desirable, the application
of a minimum economic eligibility factor is needed to avoid
the inclusion of populations that later would not be able to
afford the service.

The promotion of the newly electrified villages was found
to be excellent with a high percentage of potential customers
in each community (80% approximately).



2l1. Unplanned Effects

Due to an unforeseen growth of the demand in the depart-
ment of Chimaltenango, the connection of new users produced an
overload in the 2.5 MVA transformer of the Chimaltenango sub-
station. This overload required the procurement of a new 5
MVA transformer and auxiliary equipment with project funds
which was not criginally contemplated. Since the funds origi-
nally programmed for materials included a sufficient provision
for cost increases, this extra item has not significantly af-

fected project targets.

22. Lessons Learned

In terms of the difficulties that the project has ex-
perienced with an inadequate supply of materials and equip-
ment, real implementation conditions should be carefully ana-
lyzed at the project design stage. In the case of procurement
procedures, host insticutions' procedures should be analyzed
and 1if necessary modified or alternative solutions found.
Optimistic assumptions regarding institutional arrangements
will seriously affect any reasonable work plan and can dis-
locate the programmed sequence of project activities.

In rural electrification projects, a productive uses of
electricity program should be implemented in the beneficiary
communities immediately following completion of construction
activities. This productive uses program should also include
training in the safe use of electricity and maintenance of the

system.

23. Special Comments or Remarks

The evaluation team analyzed the design and construction
practices being used by INDE and in general terms considered
them adequate. However, the team mentioned that INDE's design
and construction practices could be improved for future rural
electrification projects by a modification of standards and
design procedures in order to "incorporate lighter materials
for such items such as pole types, pole heights and wire size
to permit performing the same functions at reduced costs with-
out sacrificing mechanical strength and electric reliability."

The complete evaluation document presented by NRECA con-
sisting of 61 pages and 10 annexes is attached to this docu-
ment.
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PROJECT BACKGROUND

The'project purpose, as summarized from the project paper, Guatemala - Rural

Electrification (revised) June 12, 1978, AID-DLC/P-2269, and later amendments

and implementation letters, is to provide electric service to small villages
in rural areas in the Western and Central Highlands, Eastern and South Coast
Regions of Guatemala. The project will provide 76,000 new connéctions,
approximately 33,000 in previously non-electrified populations and 37,000 in
electrified populations. The coﬁstruction of 56 kilometers of 69 KV

transmission lines and 901 kilometers of distribution networks will service

342 beneficiary communities. Project financing is provided by a $10.6 million

AID loan and $12.6 million GOG counterpart contribution for a total project

cost of $23.2 million.

INTRODUCTORY STATEMENT

The evaluators arrived in Guatemala City on July 14, 1985 for a three-week
period to carry out the Mid-Term Evaluation of this USAID-financed project,
Project Number 520-0248, Rural Electrification II, being implemented by the
National Institute for Electrification (Instituto Nacional de Electri-
ficacién - INDE). The evaluation was carried out in accordance with the
Statement of Work contained in Article Il of the Program Description
(Attachment 2) of Cooperative Agreement No. 520-0000-A-00-5273-00, dated July
5, 1985, between USAID/Guatemala and the National Rural Electric Cooperative

Association (NRECA), of Washington, D.C., U.S.A. (A copy of the section of



the Program Description containing the Statement of Work 1s 1dncluded as

Attachment No. 1.)

METHODOLOGY

As agreed with USAID/Guatemala staff, the Statement of Work was the prime
guideline for undertaking and éomp]eting the evaluation. This was
supplemented by the use of Worksheet No. 6, entitled "General Abpraisal of
Overall Rural Electrification Program," and Worksheet No. 7, entitled "General
Appraisal of Operating Programs Requesting AID Assistance," which are a part

of NRECA's Planning Model for Rural Electrification in Developing Countries

(see Attachment No. 2). During the evaluation the evaluators conducted
numerous interviews with staff of USAID, PER-2 (the implementing unit of
INDE), INDE headquarters, regional and sub-regional personnel, the project

consultants and beneficiaries in villages. A 1ist of major contacts is

appended at Attachment No. 3. A 14st of areas and villages visited is

appended as Attachment No. 4.

FINDINGS AND RECOMMENDATIONS

As agreed with USAID and PER-2 staff, this evaluation report will follow the

outline of the Statement of Work.
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A. Physical and Financial Advance of the Project Against Proqrammed Targets

1. Findings - Physical Advance

Actual findings on physical advances against programmed targets are
shown'on Chart 1, Rural Electric Distribution Systems - Outputs/Advance, and

Chart 2, Physical Advance of PER-2, as follows:

Original targets are taken from the Loan Agreement, USAID Loan Number
520-T-031, signed between USAID and the Ministry of Finance of the Government
of Guatemala (GOG) on May 21, 1979. Procedural delays in Hnternal GOG

approval prevented the initial implementation until July 1980. The original

programmed targets were changed in the reprogramming document, Plan de

Electrificacion Rural No. 2 (PER-2) - Reprogramacién, March 1983, according to

the Cronograma_de Trabajo shown on page 88. The changes, with the exception

of the number of villages, are noted on Chart 1 which follows. While the
reprogramming document does not explicitly state the total number of villages
to be electrified, it does list those already electrified. Page 12 of the
above-cited document, "Cuadro de Avance Fisico Segin Programa Original" (work
completed as of December 31, 1982), shows 64 previously non-electrified
villagess and 6 previously partially electrified villages which were
electrified as of that date. It also lists those to be electrified between
1983 and 1985. The consultants' reports 1ist an additional 158 previously
non-electrified and 114 previously partially electrified villages to be

completed under the program, for a grand total of 342 villages as follows:



CHART No. 1

-RURAL ELECTRIC DISTRIBUTION SYSTEMS-OUTPUTS/ADVANCE

Loan Agreement Reprogrammed* Actual Outputs 6/30/85
CATEGORY AID GOG Completed Percentage
1. 387 Kms. of 7.6 KV distribution lines 583 Kms. 321.1 Kms. 205.0 Kms. 63.8%
2. Secondary (120/240 V) lines installed 489 Kms. 901.2 Kms. 758.1 Kms. 84.1%
3. Service drops, meters and house wiring 70,000 10,000 38,946 55.6%
4. 69 KV Subtransmission lines 150 Kms. 56 Kms. 50.4 Kms. 90.0%
5. Substation constructed 1 1 0 0

See Plan de Electrificacién No. 2 (PER-2) Reprogramming, March 1983, page 88.



CHART 2

PHYSICAL ADVANCE OF PER-2

TYPE Dec. 1982 | % Dec. 1984 | ¥ June 1985 | % Dec. 1985

y1. Primary Distribution Lines

' Projected 5837 229.2 n 275.2* | 85.1 321
Actual 46.9 8.0 154.4 48.1 205.0 63.8

' i

2. Secondary Distribution Lines . A !

i Projected 5897 650 72.2 732* | 81.2 901.2
Actual 143.2 24.3 561.1 62.3 758.1 84.1

3. Consumer connections
Projected 70,0007 45,235 65.0 [57,618% 82.3| 170,000
Actual 4,407 6.3 24,005 34.3 |38,946 55.6

4. Transmission line
Projected 150 56 100 56* 100 56
Actual 12 8.0 50.4 90 50.4 90

5. Substation

1 Projected 11 1 100 1* 100 1
Actual 0 0 0 0 0 0

June 1985 projected targets estimated on 6/12 of programed targets for total year 1985.

Lacking original projection of project targets for 1982
are based on project targets listed in Projeci Paper.

The percentages of completion noted above




222 previously non-electrified

120 previously partially electrified

The evaluators have used the targets as amended by the March 1983

Cronograma de Trabajo as a basis for reporting on the physical advance of the

project. In general terms, the advance of the project through June 30, 1985

against programmed physical targets is as follows:

- Jarget Completed % Completed
Primary Distribution Lines 321.1 kms. 205:0 kms. 63.8%
Secondary Distribution Lines 901.2 kms. 7158.1 kms. 84.1%
Consumer Connections 70,000 ' 38,946 55.6%
Transmission Line | 56.0 kms. 50.4 kms. 90.0%

Substation 1 0 0.0%

It was projected in the reprogramming document of March 1983 that the
gonstruction program of PER-2 Qou]d have been completed by December 31, 1985
and that progress by the end of June 1985 would have been greater than that
actually achieved. See Chart No. 2. For example, the construction of primary
distribuiion lines was projected to have been 85.87 percent completed and the
progress reports of the consultants indicate that only 63.8 percent of the
distribution 1ines had been completed by that date. The document also
projected that 83.2.percent or 57,618 connections would have been made; as of

June 30, 1985, only 55.5 percent or 38,946 were connected.



The main reasonﬁ cited by project staff and others for this lack of
progress against programmed targets QEFZ €F¥) the complex nature of the
procurement procedures aﬂd(}2}—the~{ntervent1on"ﬁh"INDE'by'the'GOG*in»1984:\
| I R T J
The procedures within INDE for 11 but extremely minor purchases
appear to be extremely slow. According to INDE's own guidelines, there are at
least 13 steps which must be taken between the dinitiation of a purchase
request and the approval of the request. Generally this process takes from
three to four months and the document(s) have to be published for public bid.
The certification and adjudication process takeé approximately two months, the
contracting takes a minimum of one month and most often more, and the delivery
of the materials and/or supplies takes a minimun of two additional‘months.
Thus it is estimated that the total process will take a minimum of 11 to 12
months. The -evaluators were told by INDE and PER-2 staff that the average
time between initiation of a purchase order to the receipt of the materials

and/or supplies was between 16 and 24 months.

There had been a particular slowness in consumer connections because
of the lack of fuse breaker boxes and meters. The fuse breaker boxes arrived
in Guatemala shortly after the arrival of the evaluators, and the scarcity of

meters should be relieved by the emergency order of materials noted below.

Efforts aré being made to speed up the procurement process. These

efforts include:



a. Emergency purchase of local materials in the ahount'of Q50,000.

Purchase in process.

b. Emergency purchase of $94,000 of materials and supplies from the

U.S. GOG approval was received by PER-2 staff while the

evaluators were in Guatemala.

c. Purchase of materials, supplies and vehicles in the amount of
some $844,000 through USAID procurement procedures. Approval
was given by the GOG on July 22, 1985. With estimated arrival
time of materials purchased through this process at six months,
they thus will not arrive before the estimated project

completion date of December 3', 1985.

USAID and INDE staff are confident that the above measures will

enable the project to reach its physical targets, but not by December 31, 1985.

2. Recommendations - Physical Advance

The evaluators strongly recommend that the date for completion of
the project be extended. The length of the extension should be set by mutual

agreement between USAID/Guatemala and the GOG-INDE.

INDE should take an in-depth look at 1its purchasing procedures and

amend them to streamline and speed up the purchasing process. In reviewing



the purchasing procedures, it seems tha’. the process could be modified so that
the time between the dinitial requests for materials, §upp1ies. equipment
and/or vehicles and the time of their ictual arrival in the warehouse could be
reduced from the present estimated time of 16 to 24 months to a maximum of 12

months -- even possibly to eight months.

3. Findings - Financial Advance

Actual findings on the financial advance of the project against

programmed inputs are shown on Chart 3.

Original fnputs are taken from the 1loan agreement and indicate a
total project cost of some $15 m'1lion, with USAID Loan Number 520-T-031

providing $8.6 mil]ion.and the GOG/INDE providing counterpart funding of $6.4

million.

The original programmed inputs were changed in the Reprogramming

Document, Plan de Electrificacién Rural No. 2 (PER-2) - Reprogramacién, March

1983, page 94 of which appears in the Programa de Financiamiento. With slight

modification, these inputs were agreed to by USAID in Project Amendment No. 1,
signed between USAID and representatives of the GOG and INDE on September 30,
1983. (A copy of Amendment No. 1 is attached as Attachment No. 5.) This
Amendment added somé $7.9 million to the inputs of the project, with $2
million being provided by USAID (Loan No. 520-T-038) and $5.9 million in
counterpart funding by GOG/INDE, bringing the total funding for the project to

$22.9 million.



CHARY No. 3

Cateqory

Project Paper a/

TARGETS (INPUTS)

Reprogrammed c/

FINANCIAL ADVANCE OF PROJECT
AID LOANS 520-T-031 AND 520-T-038

Reprogrammed d/

27 July 1985

Actual Expenditures 6/30/85 e/

AID GOG b/__ TOTAL AID 606G Total AID GOG JOTAL AID GOG Total X
(000) (000) (000) (000) | (000) |(000) (000) ] (000) (000} {000) (000) (000)

1. Construction 6,670 4,870 |11,540 10,05 8,983 118,998 .}9,715 9,282.8 18,997.8 | 6,053.9 7.944.3 13,998.2 | N3.7
2. Consulting Services 300 - 300 -- 300 300 - 300 300 - 256.1 256.1 | B85.4
3. INDE Engineering

and Administration -— 760 760 - 1.489 | 1,489 - 1,489 1,489 - 1,454.2 1.,454.2 | 977
4. Maintenance and Ser-

vice Equipment 300 - 300 A5 218 533 615.0 218.0 833.0 -- 301.4 301.4 | 36.2
5. Technjcal Assistance

and Training 300 - 300 210 80 350 270.0 80.0 350.0 22.3 - 22.3 6.3
6. Aerial Photography - - - - 150 150 - 150 150 - 150 150 100.0

Inflation 940 700 1,640 - 370 3170 - a0 310 - 22.3 22.3 6.0
8. Contingency 90 70 160 - no no - 710.2 1no.2 . - - -~ 0.0
TOTALES 8,600 6,400 15,000 |10,600 12,300 {22,900 {10,600 {12,600 23,200 6,076.2 110,128.3 16,204.5 | 69.9
a. See Inputs, Page 3, Log Frame, Annex F, Project Paper, Guatemala Rural fiectrification (Revised) (June 12.
1978). :
b. Includes Resources of INDE and GOG.
c. See Amendment Number 1 dated September 30, 1983.
d. See Implementation Letter No. 40 dated May 8, 1984.
e. PER-2 Financial Advance dated June 30, 198S5.

_Ol—
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These reprogrammed inputs were slightly modified by Implementation
Letter No. 40, dated May 8, 1984, which provided for an additional input for
GOG/INDE of some $300,0000 into the Labor line item under construction and the
transfer by USAID of $300,000 from the Lébor line item to the Service,
Maintenance and Construction Equipment line item. (See copy of Implementation
Letter, Attachment No. 6.) The additional inputs from GOG/INDE brought the
total inputs of the project to the present $23.2 million as shown on Chart No.
3. Actual expenditures for the project through June 30, 1985 are shown on
“Avance Financiero del Proyecto," Attachment No. 7. In general terms, the

advance of the project through June 30, 1985 against programmed inputs s as

follows:
Line Item ' Expenditures Percent of Total Budget
| (000) |

Construction 13,998.2 13.7%
Consultancy 256.1 85.4%
Engineering and Administration 1,454.2 97.7%
Service, Maintenance and

Equipment 301.4 | 36.2%
Technical Assistance and

Training 22.3 6.3%
Aerial Photography 150.0 100.0%
Inflation ' 22.3 6.0%
Contingency 0.0 . _0.0%
TOTALS 16,204.5 69.0%

N\



A cursory glance at these overall figures appears favorable. But a

12

closer examination of some of the individual line items reveals otherwise,.

Line Item

1. Construction

2. Consultancy

3. Eng. & Aim.

4. Maint/Svc eq.

5. TA & Training

6. Aerial Photog.

7. Inflation
8. Contingency

TOTALS

1. Present Operating Budget set by Implementation Letter No.

1984.

COMPARATIVE ANALYSIS

Actual Expenses Against Budget

As of June 30, 1985

Source

AID
GOG/INDE

GOG/INDE

GOG/INDE

AID
GOG/INDE

AID

GOG/INDE
GOG/INDE
GOG/INDE
GOG/INDE

AID
GOG/INDE

2. Actual Expenditures as of June 30,

Advance.

Budget!
(000)

1,489.0

615.0
218.0

270.0
80.0

150.0

1985 as reported by PER-2 Financial

Chart No. 4

Expenditures? %
(000)
6,053.9 62.3
1,944.3 85.6
256.1 85.4
1,452.2 97.7
0.0 0.0
301.4 138.3
22.3 8.3
0.0 0.0
150.0 100.0
22.3 6.0
0.0 0.0
6,076.2 57.3
10,126.3 80.0

40, dated May 8,

23



There ar2 some difficulties looming which must be taken into account if the

project is going to be adequately financed at the local level.

The comparative analysis of line item 1, Construction, indicates that
GOG/INDE has spent 85.6 percent of its budgeted amount of $9,282,800, while
the physical advance on Chart No. 2 (page 5) indicates only 63 percent of the
primary distribution lines, 84 percent of the secondary distribution lines, 90

percent of the transmission line and no peércentage of the substation has been

built.

The comparative analysis of line item 2, Consu]fancy Services,
indicates that 85.4 percent of this line item has been spent. The present
consultancy agreement as written has funds only to carry it thfough November
1985. The comparative analysis of 1line item 3, Engineering and

Administration, indicates that 97.7 percent of this line item has been spent.

A comparative analysis of line item 4, Service, Maintenance and
Construction Equipment, shows that GOG/INDE has spent $301,400 or 138.3

percent of its originally budgeted $218,000.

Expenditures on the other items in the budget are way below budget to
date, with the exception of Aerial Photography, which spent precisely 100% of

the funds allocated.



4. Recommendations - Financial Advance of the Project

The evaluators recommend that USAID, the Implementing Unit and
GOG/INDE plan an early meeting to discuss the counterpart inputs into this
project to assure sufficient 7local funding to meet projected project
outputs. Perhaps some of the funds allocated to Inflation and Contingency

could be transferred to line items 1, 2, 3 and 4.

The evaluators recommend that more monies be provided so that the

Consultancy Services can be extended to coincide with the extended 1ife of the

project, if such an extension of the project is agreed to by all parties.

It is also highly recommended that INDE and the 1mpﬁementing unit take
advantage of the training and technical assistance component of this

project. See the recommendation below in the section on Human Resources,

page 34.

5. Preliminary Statistical Information on Usage Patterns for New INDE

Consumers Connected by PER-2 as of March 1983

Chart No. 5 reflects the usage information made available to the
evaluators about new consumers connected under the PER-2 program. As can be
seen, of the total 24,252 new consumers indicated on the chart, the average

consumption per consumer per month is 12.24 kWh and the average bill per



Chart 5§

Preliminary Statistical Information on New INDE
Consumers Connected Under PER-II as of March 1985

Consumption Average Average charge/
Consumers kWh/month KWh/Month/Users Charges/month monthly/user

Consumers connected in 6,783 101,263 14.93 Q 19,501.68 Q 2.88
eastern areas of country

Consumers connected 1in 17,469 195,445 11.19 Q0 42,133.13 Q2.4
western areas of country

Totals 24,252 296,708 ' 12.24 . Q 61,634.81 Q 2.54

NOTE: Of total consumers, 12,799 were connected during 1984; the month used as a base was

March 1985 and was taken from the report on consumers of PER-2 for the period ending March 31,
1985 dated April 23, 1985.

Guatemala, June 21, 1985

/s/1Ing. Raul Castaneda Illescas
Executive Director of PER-II -

-SI-


http:61,634.81
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consumer per month is Q2.54 (or approx{pate]y US$.85 at the current exchange

rate of three quetzales for one U.S. dollar).

The Project Paper projected an annual usage per consumer of Some 200
kWh per year (see page 104 of the Project Paper). The annual consumption of
almost 150 kWh per consumer (12 months x 12.24 kWh) 1is under that projection
by 25 percent. This is not unusual in new rural electrification programs, but
if the projects are to become financially viable, INDE must undertake a
serious productive uses of electricity program. Recommendations to this end
are contained in section D, page 60 below. Experience shows that the broader

usage of efectricity in the rural villages and farms provides economic

justification for future projects.

Note: PER-2 personnel indicated that the ;tatistical report is wusually
about three months behind the actual connections made by PER-Z, thus
explaining the difference between the figures on connections reported

in the Physical Advance of the Project (Chart 2) and those contained

in this Statistical Summary (Chart 5).
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B. Assessment of INDE's and Implementing Unit's Capabilities to Successfully

Implement the Project in the Areas of Promotion and Selection of Villages,

Procurement Procedures, Human Resources and Construction Equipment

This was one of the more difficult areas to assess because assessing total
capability under these circumstances is almost impossible. INDE is a large
and complex organization (see organization chart in Chart '6) while the
organization of the implementing unit for PER-2 is less complex (see Chart
7). The assessment which follows is primarily based on observable results to
date in project achievement, review of policies and procedures implemented (or

not implemented) and din-depth 1interviews with the principles involved in

carrying out the projects.

t

1. Selection and Promotion of Villages (NOTE: the vil]ages first had to

be selected and, once selected, the promotion phase began.)

a. Findings - Selection of Villages

Selection cfiteria for the dnitial selection of villages are
enumerated on pages 26 through 28 of the reprogramming document (Plan de

Electrificacién Rural No. 2 (PER-2), Reprogramacién, March 1983). The

capability of INDE staff demonstrated 1in setting these criteria was

excellent. The process of selection appears to be based on sound criteria.

The four criteria used are used in pre-feasibility studies for rural

electrification programs around the world: the Jlength of the secondary



' ORGANIGRAMA DEL INSTITUTO
NACIONAL DE ELECTRIFICACION
~ (INDE) 1984

Comision Asesora
de la Presidoncia .
Interventora

Presidencia
Interventora

Departamento de
Auditoria Interna

Depan'amento
Juridico

Unidades de .

[ n| — !
Secciop .T'am"es Seccibn Derecho Centro de Procesamiento Secretaria Archivo
Juridicos y de Via de Informacién General General
Administrativos
I 1
Unidad de Organizacidn Unld'ac'! de EQgcacndn
Métodos nlormacion y
y Publicidad
I | | I |
Subgerencia Subgerencia Subgerencia

Subgerencia
Financiora

Adminictrativa

T

Planificacidn y
Proyectos

L

Obras y Produccion




ORGANIGRAMA DEL INST.TUTO
NACIONAL DE ELECTRIFICACION
(INDE) 1984 -

Subgerencia
Financiera

Departamento
de Presupuesto

Seccion de Analisis y
Proyeccion Presupuesta

Seccion de Control
Presupuestai

Departamento
Financiero

Seccidn de Préstamos
Ex.ernos e Internos

Seccion de
Tesoreria

Seccion de
Contabilidad




ORGANIGRAMA DEL INSTITUTO
NACIONAL DE ELECTRIFICACION
(INDE) 1984

Subgerencia
Administrativa

Departamento Departamento Departamento
de Servicios de Recursos Comercial
Administrativos Humanos
Seccidn de Compras Seccion Seccion de
4 de Personsl Facturacion
Seccidn Seccidn Comercial
Transportes Occidental
Unidad de Seccidn Comercial
Recreacién Criental
Seccidn de Servicios
Auxiliares y
Mantenimiento

Unidad de
Reclamos

\T},



- ORGANIGRAMA DEL INSTITUTO
NACIONAL DE ELECTRIFICACION

(INC.E) 1934

Subgerencia
Planificacion y
Proyectcs

Estudios con

Unidad Ejecutora

Departamento
de Proyectos

Consultoria de Estudios
Geotlermiccs
Estudio Hidroeléctrico Campo Geotérmico
del Usumacinta de Zunil

Estudios de Lineas ce
Transmision Guatemala
Quezaltenango

Sezcion ce Transformacion

y Distribucion

Departamento de
Planificacion

Unicac de
Plan *aestro y
Estuaqics Derivados

Estudios Geotérm cos
de Amatitldn

Estudio de Interconexidn
Guatemsla—El

Salvaqor

Estudio Midroeléctrico
de Santa Mana Il

Estudio Hidroeléctrico
de El Camalote

Subestacién
Enlace Escuintla

Estudios Geotermicos
Tecuamburro y
San Marcos

Seccidn de Unidad ce Planificacion
Transmisién Econcrmica Financiera
Seccidn de Unidad ce P'anificacion

Normalizacion

del Sisterna Electrico

Seccion de
Generacion

Unidad ge
Estudios Basicos

Centro ce Com'puto
Técnico Cientitico

Y



ORGANIGRAMA DEL INSTITUTO
NACIONAL DE ELECTRIFICACION

(INDE) 1984
|

Subgerencia de
Obras y Produccidn

Subestacién
Guatenorte

Linea Transmisian 69 KV
Subestaciones69/13.2KV

Linea Transmision
Guatemala— Ei Salvador

Tactic Zona Atidnticay

Uineacs Transmisidn
Subestacion Las Veraoace

Seccion de Subestaciones
y Ensayos

Seccion de
Talleres Generales

Seccidn de Distribucidn
y Servicios

Seccidn de
Generacion

Seccién de Lineas
de Transmisi_on
y Distribucion

Subastaciones y Hidrooléctricas Departamento de Termoelectricas Departamento de
Lineas Especiales Operacion Construccion
Linea de Transmisidn Chixoy Seccidn de Programacion Subestaciones
Guatesur Guatenorte yDespacho Lineas y Redes

Electrificacion
Rural Petén -

Plan Electrificacion
Rural 2 (PER-2)

Proteccion
de Cuencas

Lineas de Transmisidnde
69 KV y Subestaciones
de 69/13.2KV




. ORGANIGRAMA DEL PLAN DE
ELECTRIFICACION RURAL 2 (PER-2)

Subgeren<ia de
Obras y Produccion

W

Depto. Depto. Director Depto. Depto. Depto.
Proyectos Construccion Ejecutivo Operacion Planificacion Comercial
1
Sub-Director

1

Coordinador Auxiliar Asistente de Trabajadores

de Préstamos Administrativo ill Ingeniero I Sociales/Promotores

1 1 2 1

Secrotaria
Ejecutiva




on

ORGANIGRAMA DL PLAN DE
ELECTRIFICACION RURAL 2 (PER-2)

Coordinador
de Préstamos

Contador I

Secretaria
Taq. Bilinglie




1L

ORGANIGRAMA DEL PLAN DE
ELECTRIFICACION RURAL 2 (PER-2)

Auxiliar
Administrativo il
1
Oficinista |
2.
Conductor de
Vehiculos |
4
’ Encargado de Secretaria’ Encargado Encargado de
Viaticos Recepcionista de Costos Trdmites
1 1 ’ 2
Auxiliar de
Guardalmacén Conserje I
1 1
Conductor de
Vehiculos “B"
1
| { |
Aux. Encargado Aux. Encargado Conductor o
do Coslos de Viaticos de Vohiculos - Conserje
1 1 1




ORGANIGRAMA DEL PLAN DE

ELECTRIFICACION RURAL 2 (PER-2)

Asistente de
Ingeniero Il

2
Oper. Terminal
Teleproceso.
1
Supervisor
de Liniero 1
2
Oficinista Ii
1
Disenador
2
Auxiliar dq
Programacion
1
Liniero A"
10
Ayudante de
Liniero A"
82

{

Aux. Programacion

Dibujante

'\\’1/



ORGANIGRAMA DEL PLAN DE

ELECTRIFICACION RURAL 2 (PER-2)

Trabajadores
Sociales/Promotores

L

Trabajador
Sociai Il

Trabajador
Social |

Trabajadora
Sccial

Promotor Social

Promotor Social

Promotor Social

Promotor Social

10

oY



- 28 -

distribution 1ines, a maximum cost per household connection (Q600), an
~infrastructure factor (6 on a scale of 10) and an economy factor. However,
there seems to have been an omission in setting a minimum eligibility factor
for the economy factor of the villages to be selected. It appears that
subjective, rather than objective, decisions were made when the villages did
not meet the cost criteria of 0600 per consumer or 1less for household

connections and/or a point factor of 6 or more in infrastructure.

The evaluators examined 26 of the 160 village question