PO~ AN =11 g

N

[

()

MID-TERM EVALUATION OF USAID
PROJECT NO. 518-0029

ALTERNATIVE ENERGY SOURCES

Prepared For:

USAID Mission to Ecuador
Ecuadorian National Energy Institute (INE)

Prepared By:

Volunteers in Technical Assistance
1815 North Lynn Street
Suite 200
Arlington, Virginia 22209 USA

September 1984



/DD 1719 [7

Title Page
VIII. INSTITUTIONAL CAPABILITY PHROUGH TRAININC 64
OPPORTUNITIES .
IX. COORDINATION/PROMOTION OF PROJECT ACTIVITIES 66
WITH COOPERATING INSTITUTIONS--EXTERNAL/
INTERNAL LINXAGES
X. IDENTIFICATION OF FACTORS INHIBITING PROJECT 69
IMPLEMENTATION
XI. ASSESSMENT SUMMARY
1. Introduction 72
2. Specific Recommendations—-Summary
a. INE-Wide 74
b. Project Components
~- Technology Transfer and Information 78
Network
== Energy Studies and Research 81
-~ Alternative Energy Demonstrations/ 82
Conservation
3. General Recommendation 84
Appendix A: Documents Examined
Appendix B: Meetings Held
Appendix C: Field Trips Undertaken
Appendix D: Scope of Work
Appendix E: Studies Published by INE
Appendix F: AID/AESP Financial Information
Appendix G: Rural Energy Demand/Use
Appendix H: 1INL Ceramic Stove Designs
Appendix I: vITA News, Stove Story
Appendix J: Conservation Group Activities
Appendix K: Reprogrammed AESP Activitiesg



TABLE OF CONTENTS

Title Page
I. GENERAL SUMMARY 1
II. PREFACE 6
III. LIST OF ACRONYMS, APPENDICES & TABLES 8
IV. INTRODUCTION
1. The National Ernergy Institute (INE) 11
2. The INE-AID Alternative Energy Source 11
Project (AESP)
3. Summary of the AESP Loan and Grant Agreement 12
4. Summary of Activities to Date 14
5. Parameters for Evaluation 16
v. ANALYSIS OF INE'S CONCEPT OF ROLE
1. Evolution of the Planning Function: Stage 1 18
2. Evolution of the Developmen: Funztion: 20
Stage I
3. Other Stage I FPactors 22
4. Evolution of Both Functions: Stage II 26
5 Conclusions of this Section 28
vI. EVALUATION OF PLANNING
1. The DPRE Master Plan, 1984-85 KR
2. Scheduling Problems 33
3. Problems of Political Effectiveness 36
4. Coordination Between Planning and NCE 37
Development
5. Implications for the AESP 38
VII. PERFORMANCE OF PROJECT COMPONENT ACTIVITIES
IN COMPARISON WITH OBJECTIVES
. Introduction 40
2. Energy Studies and Research 41
3. Energy Technology Transfer and Information 43
Network
4. Alternative Energy Demonstrations
a. Microhydro PoWwer 45
b. Biomass 48
c. Solar 52
d. Geothermal 57
5. Conservation 60



I. GBNBRAL SUMMARY

The purpose of the Alternative Enerqy Sources Project (AESP) ig
to increase the capability of the-National Energy Institu:e (INE)
to influence energy policy and to promote non~conventional enerqy

alternatives appropriate for Ecuador.

INE was created with the mandate to conduct energy Planning and
the research and policy of dissemination of non-conventional
(NCE) technologies. The project purports to strengthen INE's
Capacity to fulfill this mandate through four interrelated compo-

nents:

1. Epergy Studies and Research to help INE complete the inventory
of energy resources required by the National Development Plan, to
enhance INE's {institutional capabilities, and to prorote the
invol vement of qualified public and private entities in analyses
and investigations of energy issues and concerns considered of

priocity interest by the GOE.

2. Energy ITechnology ITransfer and Information Nelwork to
facilitate the exchange of data and research on NCE among a wide
range of public and private institutions in Ecuador, as well as
between Ecuador and other countries. This component includes

financing of a long-term reﬁident advisor.
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to test NCE technologies that Ecuador may be able to develop to
supplement traditional fuel sources. INE will carry out alterna-
tive energy demonstrations dirgctly and by entering into sub-
project agreements with Ecuadorian public and private entities.
Initial subprojects included micro-hydro and solar hot water
lieaters as well asg biogas plants and fuel-efficient stoves.
Geothermal 1is an important new area of investiqation/demonstra—
tion, a3 are passive solar, photovoltaics, direct combustion,

gasification, use of agricultural resources, energy plantations.

4.Promotion of Epergy Conservation through media campaigns and

other methods to discourage wasteful vusges of energy by
governinent, husiness, and the general public, und through the
expansion of INE's service capacity to advise and assist ip the
adoption of enerqy saving measures within the Ecuadorian public

and private sectcrs.

Even though project funding was first obligated in September
1981, the true operational starting date is actually June 1982
when AID authorization for actual disbursements wag given.
Therefore, while the project has really been fin coeration for
about two years to the time of thia report, no project evaluation
has ever been done. The present effort, therefore, constituten
in effect a mid-term evaluation with about ).5 yeara remaining

until the original project completion date (December 1985).



The evaluation effort was conducted within an atmosphere of
concern expressed by AID/Mashington and AID/Ecuador why seemingly
so little has been accomplished in terms of expending obligated
funds to date. The evaluation, especially section V.3, nutlines
reasons for delays and/or difficul'ties in srending funds, most of
which are related to administrative/structural problems within
INE. Until late 1983, INE functioned with a very autonomous sub-
structure within which each operational team reported directly to
the executive director (see Section V, Figure III), termcd "stage
one." This allowed the technical teams in particular to develop
good technical skills, but did not emphasize integration of
project components into a systematic, implementable operational
Plan. "Stage Two" was initiated with the arrival of a new execu-
director in late 1983 who reorganized the institution into a more
efficient and coord‘nated structure from a programmatic point of
view (Figure 1II) as well as adopting a comprehensive two-year
operational plan approved by AID/Ecue ‘or. The evaluators be-
lieve that the possibility for eventual project success is inti-

mately linked to theze two important developments.

In terms of inastitution-building, the AESP ig already a quali-
fied success in the eyes of the evaluators. While it {3 true
that INE has uzed other resourceg available to it as wel) as
those through the AESP, the effect has been to develop conaid-
erable technical and planning expertise within a single organiza-

tion. This is an unusual gituation in Latin America.



It is true that conservation, planning, and NCE development have
not previously .enjoyed a high priority at a national level given
Ecuador's position as a petroleum exporter and its heavily-
subgidized petroleum-derived fue; prices at home. Neverthelessy,
INE activities have been critical in beginnin. to develop a
consciousness in these areas. There would be no national vojice

for these important concerns were it no% for INE and the AESP.

It is the opinion of the evaluators that in spite of many
difficulties, INE has already made important contributions to the
national energy picture through the AESP and the project should
therefore be continued and extended at least through December
1986. A long-term goal already partially achieved is for INE to
acquire the credibility to advise and influence enerqgy policy in
the country, in particular the energy sector institutions such asg
CEPE (the state-owned petroleum consortium) and INECEL (the
national electrical utility). By law it has the responsibility
for developing the national fenergy plan  {nvolving these two
organizations. For this reason and also to improve {ts ability to
disseminate ugeful project information at the fie]d level, 1INE
must concentrate among other important tasks, on developing an
Information center and information transfer capabil{ty. An  ef-
fort {in this direction has been initiated and needs more empha-
sin. Even 1in this area, an {mportant firgst Step has recentiy
occurred in the formation of a "technoloqy trangfer* group with a

full-time coordinator. This qroup will also consolidate the



emphasis already being given to working through the dissemination
capabilities of other organizations.

While the ultimate success of the project will be judged in terms
of the project's ability to get ‘useful information out to a
variety of users/audiences and that INE's ability to do this
effectively is as yet uncertain, the evaluation team believes
that there is sufficient evidence to suggest that the AESP is at
a “"take-off point."™ Barring any drastically negative action by
the new democratic government taking office in Auqust, there is
reason to believe that the "second half" of the project's 1life
will be more vigorous than the first, particularly in the plan-
ning component. The evaluators therefore recommend the ccntinued

support of the AESP by AID and the GOE.



FIGURE 1

INE'S POSITION IN THE GOE
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FIGURE I

Consejo Nacional de Desarrollo (CONADE): National Development
Council

Consejo Superior de Energfa: Superior Energy Council,
composed of relevant Jsembers of the Cabinet of Ministers
(Gabinete).

Ministerio de Tndustu:ias, Comercio y Integqracidn: Ministry of
Industry and Commerce.

Ministerio de Finanzas y Cradito PGblico: Ministry of Finance

Ministerio de Recursos Naturales Yy Lnergéticos (MNRE):
Ministry of Natural Resourcos and Energy

Corporacidn Estatal Paetrolica Fcuatoriano (CEPE): State
Petroleum Company

Ingtituto Ecuatoriano de Electrificacién (INECEL): Statae
Electricity Company

Instituto Ecuatoriano da Recursos HidraQlicos: State water
utility

Comisidn Ecuatoriana de Energfa Atbmica: Atomic Energy
Commission

Centro de Levantos:ento Integrado de Recursos Naturales por

Sensores 2umotos: Larth Satellite Station

Consejo Técnico: INE's Board of Directora, consisting of the
;Lbaec?htary of MNRE (chair); representatives of the Mintstry
of Financn, Ministry of Industry and Commarce, CONADE, CEPE,
INECEL, Water Utility, and Atomic Energy Commission; the
Exacutive Director of the Earth Satellite Station; and the
Executive Director of INE (seacretary).




FIGURE II

Asesorfa Jurdfca: Legal counsel

Comité Técnico - Administrative de Coordinacibn: Executive
Director, Directors of the Planning (DPRE) and Development
(DDE) Programs, and Haads of the Administration and
Information Divisions

Division Administrative - Financiero: Documentation and
computation

Division de Informatica: Documentation and computation

Direccidn de Planiflicacibn Y Recursos Energdéticos (DPRE): The
Planning Program, under which are (a) the Energy Planning
Divi<ion, responsible for energy balancasn, modaling,
avaluation of projections, and policy recommandation: and (b)
the Energy Resources Diviaion, responsible for supply and
demand-data collection and other resource studias to serve

planning.

Direccibn de Desarrollo Energdtico (DDE): The NCE Devalopment
Progyram, under which are (a) the Diviasion of Energy
Diffusion, responsible for dissemination of technologies; (b)

the NCE Division, fesponsible for solar, minihydro, biomasgas,
and geotharmal projects; and (c) tha Conservation Divisiaon,
responsible for energy auditing and conservation projects.



FIGURE 11

INE'S INTERNAL STRUCTURE
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INE'S INTERNAL STRUCTURE, NOVEMBER 1979-0CTOBER 1983
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FIGURE 1v

DDE FUNCTIONS AS RELATED TO THE DPRE

SOCICETDNOMIC, POLITICAL, AND
POLICY ANALYSIS FROM THE DPRE
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II. PREFACE

The evaluation took place over a three-week period during April
and May 1984. While shor: site visits to INE projects outside
Quito were made, most cf the informntion was gathered through
interviews with INE and AID representatives and others in Quito.
Two informal prezentations on preliminary findings were made to
AID and INE officials at the conclusion of the evaluation visit.
A preliminary draft of the report was provided to AID/Ecuador and
INE whose comments are incorporated in this final draft. The
evaluation itself and repoert were in general organized according

to major cateyories given in the statement of work.

Evaluation teanm iembers consisted of the following individuals:

Gary Garriott, Ph.D. (Tzam Leader)
Senior Technical Advisor
Volunteers in Technical Assistance
1815 N. Lynn Street, Suite 200
Arlington, Virginia 22209 usga
Ruth Hombach, Ph.D.

68 Glynn Avenue
Ottawa, Ontario K1K1S8 Canada

The team wishes to express its thanks and appreciation to all
who participated in the ecvaluation effort and especially
acknowledges the administrative assistance, guidance, and
logistical support of the following individuals: Carl Duisbergqg,

USAID/Ecuador Regional Energy Officer; 1Ing. Pablo Maldonado,



Executive Director, INE; 1Ing. Eduardo Moran, Director of the
Division of Energy Development, INE; 1Ing. Fernando Gonzales,
Acting Director, Department of Technology Transfer, INE; Dr. Hugh

Pearson, Enerqgy Advisor, INE/AID..



III. LIST OF ACRONYMS, APPENDICES, TABLES

AESP INE-AID Alternattive Energy Source Project

AID United States Agency f;r International Development
CEDRI Integrated Rural Development Secretariat

CEPE State Petroleun Company

CONADE National Development Council

CREA Regional Development Organization (Azvay Region)
DDE Direction of Energy Development

DPRE Direction of Plann{i{ng and Energy Resources

EEC European Economic Comnmuntty

EPN Polytechnical School (Quito Region)

ESPOCH Polytechnical School (Chinmborazo Regiomn)

ESPOL Polytechnical School (Guayaquil Region)

FED Lcuadorian Jdevelopment Foundation

GOE Government of the State of Ecuador

GT2z Ceraan Developrient Asgistance Agency

IEOS Ecuadortan Inmtftute tor Sanitary Works

INE National Enc-ygy Ilnastitute

INECEL State Electrical Uttlicy

JNV National Houstfng Board

MOA Mintstry ot Agriculture

MRNE Ministry of Nattonal Resources and Energy

NCE Non-conventlnnal.ﬁncrgy

OLADE Latin Amertcan Energy Organization

PRONAF Foreatry Service of the Mini{stry of Agriculture



SECAP Ecuadorian Professional Training Service

TORs Terms of Reference
VITA Volunteers in Technical Assistance
4F 4H Clubs of Ecuador
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IV. IRTRODUCYION

l. The National Energy Institute (IRE)

INE was created in May 1978 as a gemiautonomous agency under the

Ministry of Natural Resources and Energy (MRNE) to serve two

functions:

6 Tc serve as the energy planning body for the Covernment of the
State of Ecuador (303), and

0 To promote nonconventional energy (NCE' development in accord-

ance with GOE policy.

Figure I shows how INE stands relative to other parts of the
GOE--relevant because they contribute menbars to INE's Board of

Directors. Fiqure II shows INE's internal crqanization.

2. The INE-AID Alternative Energy Source Project (ARSP)

To support both of INE'g functions, the GOE and the USA agreed to
finance the AESP, a project for (1) enhancement of INE's energy
8ector planning and analytic capabilitien; (I) development of
information network and technology tranafer mechanirom for the
énergy sector; (3) demonntration of and dissemination ¢f nuccesg-
ful non-conventional enerqy applicationn appropriate to,

Ecuadorian needn, and (4) promotion of enerqgy conservat‘on."

11



The 1981 AESP Loan and Grant Adgreement specified that the United
States Agency for International Development (AID) would appro-
priate, for INE, grant monies of no more than us $800,000 and
loan monies of no more than CS $1,900,000, both to be disbursed
incrementally over the l1ife of thé project. The Agreement further
specified that the Project Assistance Completion Date would be
December 11, 1985, “or such other date as the parties may aqree

to in writing."®

3. Summary of the AESP Loan and Grant Agreement

The 1981 Agreement divides the AESP into four components for
which it provides detailed descriptions. Follcwing these des-
cripticus, the functional aspects of the Agreement can be summa-
rizeu as followa:

(8)  Energy utudies and Besearch. This component calls for
"NE to underake cner 3y demand studieg, eapecially for the rural
gector, and studies to assess Ecuador's potential for using NCE
jources to supply future demnand. Foor studies of resource availa-
bilitiea, ane study of rural energy demand, and up to ten studies
of the ecnergy aector and special analynis are called for. This
component  alno  calln for establishment of an INE-admini{stered
8mall-qranta fund to finance NCC research activitien of {ndivi-
dualy and {an:{tutionn. Between twenty and thirty qrants are
called for by the end of the AESP.

(b) Enerygy Technology Tranafer and Informatlon Network. This

Component calln for INE to asponsor short-tern training and atten-

12



dance at technical con’ renc

Ecuador, and seminars, course

within Ecuador, for Bpecialized

es and demonstrations

outside
8, workshops, and other training

Ecuadorian ingtitutions and entfi-

tities. At least twenty separate trainirg activitjes rutside
Ecuador and ten within Ecuador are called for. This component
also calls for cstablishment of a reference and information

center in INE,
énergy p.anning in Ecuador, wi

Ecuadorian information centers

including 4 periodic publication
(two

long-term vyear)

implementation.

(c) Al;c:nnxiyn_Enﬁzgy~Dcmons

component deals with field dem

national dissemination, of

ty pes:
--Minihydroelectricity,

INECEL is described in order to

electric assessment, construct a

gystem, and aassict localities in

~-Cookstoven and dWoodlots.

velopment orqganizations, such an
dation (FED),
to train fifty local craftamen
out Ecuador, and to dipneminate

In addition, collaboration with

1]

resident advisor

NCE technologies of

in called for to demonntrate {improved

expected to be the most complete center on NCE and

th close connectiong with other

and with an outreach

14

program
This component provides for a

to assist INE in project

tration and Dissemination., This

onstration, to be followed by

the followirg

Collaboration between INE and

carry out a national minihydro-
minihydro plant and distribution
maincenance and operation.

Collaboration with rural de-
the Ecuadorian Development Foun-
cookatoves,
to conntruct 1000 gtoven through~
knowledge in use and maintenance.

the Ministry of Agriculture (MOA)



is called for to demonstrate and disieminate fuel woodlot techno-
logy.

--Solar Water Heating. Collaboration with the National
Housing Board (JNV) ard the Ecuadorian Institute for Sanjtary
Works (IE0S) is specified to deménstrate Golar water heaters {p
public hcusing projects and public showers, and provide training
in operation and maintenance. Construction of 360 collectors,
locally operated and maintained, is prescribed.

~--Qther NCE. Collaboration with other institutions for
Pilot projects, demonstration and dissemination of biogas, micro-
hydro, serlar distillation and drying, windmills, photovoltaics,
charccoaling, energy-use of agricultural and municipal wastes,
etc., is encouraaed.

(d) Energy Conservation. Use of speclalized consultants is

called for to develop, test, and disseminate enerqgy~conservation
materials and to establish, in INE, an energy-audit service for

public and private enterprises.

Beo'des these activitiesa, the Agreement calls for quarterly
teview and rplanning meetingn between INE and AID, an overall
evaluation plan, and an anaual, joint review of progress and

problems,
4. Summary of Progress "o Date

At the time of writing, the AESP {s in {ts thirty-asecond month;

that {3, from the time of the slgning of thma Agroement and the

14



tentative completion date of December 31, 1985, almost 6338 of the
life of the project has elabsed. However, the most recent project
accounting (February 29, 1984) indicates that, of the naximum
assistance budget of US $2,700,000, only 7.1% had been disbursed:
US $142,100 in grant funds (lB%i and US $49,200 in 1oan funds
(2.6%).

In terms of the components of the Agreement summar ized above, the
breakdown is as follows:

{a) Energy  Stidies  and_Research. Four studies have been
carried out, three small grants awarded, and Instruments fo-
Measurement have beer purchased. Oof the assistance budget for
this component, 1%5% has been disbursed, US $2,300 from the grant
and US 549,100 froem the 1loan.

(b) Encm__l‘cchmlmy_rmnsiu__.and___lnfmmarim_nnxmzk,
Twelve training activitieg outside Ecuador and two {n Ecuador
were undertaken, all for INE personnel. A small documentation
center based on the Volunteers in Technical Ascistance (VITA)
model was set up for internal vse, but {t {5 not romputerized,
there are only informal linko with other Ecuadorian information
centers, and there i3 no asgociated outreach program or periodic
Publ ication. An agresaive acquisitions program for additional
materials and references has been initiated. A two-year resident
advigor was retained in May 1982. 0f the assictance budget for
this component, 22% hag been dicbursed, US 5134,100 fronm the

grant and US 550 from the loan. Almont none of this went to the

15



information center; about 21% went for training activities ang
the rest for the resident advisor.

(c) m;nmimeMemmmmn_anum:mmnmL
Nothing from the assistance budgé;, grant or loan wag expended {n
this component. (The original budget contained no grant funds for
this component.)

(d) Energy Copservation. US $3,700 has been expended from the
grant for equipment intended for a public campaign for conserva-

tion. This is 2.3% of the component hudget.

While formal quarterly and annual review and planning meetings
between INE and AID have not teen held, there has been a
continuing informal review activity. There is no overal] project

evaluation plan.

5. Parameters for Evaluatiun
Although it has used very little of the AESP agsistance to date,
INE {s convinced that {t can complete the project, and has pre-
Sented to AID a two-year plan (December 1983) for doing 50 during
1984 and 1985. In the light of this, to evaluate the AESP only {n
terma of the number and qual ity of subprojects under taken--as
Euggested by the Agreement---geemas {nappropriate. What appears tc¢
be the key questionn for the evaluators are:

-~Why han INE ugsed no little AESP funding to date?

==Iag the two-year plan well formulated?

-~Can INE carry it out?

16



This evaluation consists of a best attempt to answer thesge ques-
tions on the basis of documents examired (Appendix A}, mectings
held (Appendix B), and fleld trips undertaken (Appendix " C) ipn
Ecuador during the period of April 25 through May 11, 184, at
the same time, it has been gquided by the specific injunctions of

the Scope of Work provided by AID (Appendix D).

17



V. ANALYSIS OF INE'S CONCEPT OF ROLE

l. Evoiution of the Planning Punction: Stage I

As stated in the Introduvction, INE'g mandate upon itgs Creation
wasg dual: to act as the energy pianning body for the GOE, ang to
promote NCE development in accordance with GOE policy. However,

this duality of rol= was not always reflected in pPractice.

INE's first executive director promoted both planning and NCE
development functions and initiated Ecuador's firgt enerqgy
balences (finished and published in 1980 vunder INE's second
director). At this time, the EEC began to provide Substantial
tecltnical assistance in terms of consultants/advisorsg assigned to
INE, particularly for the pPlanning function (see Sections VI and
VII). Partly for thisg reason, INE's gecond executive director
naturally emphasized NCE development. Since it wag during the
tenure of the second executive director (1979-83) that the AESP
Agreement was signed, this may explain why only one part of the
AESP touches directly on planning the "Enerqgy Studies and

Research" component.

Now, energy planning consists of the following, at leant:
~-Development of higtorical energy balances, that g,

quantified descriptions of encergy demand for variousn sectors,

over a specified period, together with quantified descriptions of

supply sources.

18



-=Selection and use of appropriate models for demand and
supply projections under various developmeni scenarios, for some
future pericd.

-=-Analysis and evaluuttdn of projections, and presenta-
tion of policy recommendations.

--Preparation of a national energy-devel opment plan to

realize the pulicies that emerge.

In principle, enerqy planning and NCE development are related.
The results of planning dictate development activitiea, and expe-
rience with developmerl informs future planning, Although the
AESP i5 designed copecially %o support INE's development func-
tion, because of the planning/devel oprient telationship, 1t pro-

mises ultimately tc¢ serve both,

This {5 10 in rrinciple.  Inm practice, planni{ng and development
activities will be mutually reinforcing only {f they are deliber-
ately cocrdinited, Flgure 11 ahows the currienl internal atructure
of INE. Ita structure Letween Novesbor 149 and Cctcber 1983, was

very different an {llustrated {n Flgure I11.

19



This flat structure tended to compartmental ize each subfunction;
made all coordination the resporsibility of the éxecutive direc-
tor, to whom every subfunction reporied directly; made no dis-
tinction between function and subfunction, or between pProgram and
operational supyport; and in particular, put national encergy plan-
ning on a par with INE administration. Given EEC assistance to

Planning, this structure deliberate'y emphasized NCZ development.

2. Evolution of the Development Punction: Stage I
In July 1982, the two-year consultant provided by the AESP compo-
nent “"Energy Tecnnology Transfer and Information Network," ar-
rived at INE. Even though this component paid for the advisor,
F1ls actual contract reflected a relatively small amount of pro-~
jected time srecifically dedicated to that effort:

NCE Demonstrations--estimated 40% of time

Conservation Promotion--cstimated 2C% of time

Information Center--estimated 15% of time

Research and Cevelopment Fund--estimated 10% of time

Energy Studies--estimated 104 of time

Progress Report and Evaluation--estimated 5% of time

This 1is a further indicat!on of the priority placed on NCE

development which at the time scems justified.

20



NCE development activities can be analyzed roughly into three

categories:

~~Development of Sources. In Ecuador, the likely NcE

sources are sunshine, biomass (eapecially wood), moving water,
and terrestrial heat. Development of these sources involve a
number of engineering issues: solar collection, afforestation,
electrical conversion, drilling of sites, and 50 forth. But it
also involves a number of agnociated {gsues: socioeconomic analy-
8is, project management, development of personnel, information
collection and analysis, interinstitutional coordination, and
others.

~-Provision for End Ugers. when the focus of attention ic
not the source, but the development of technologies (devices or
Procedures) to apply the source efficiently to specific end uses
(transportation, irriqgation, cooking, etc.), the development
effort falls into this category. Aqitn, both engineering and
asgoclated, nontechnological isnuesn arise: development of now
Solar heatersn, stoves, etc., but also ail the management, poli-
tical, cconomic, {nfocrmational, and training issues listed under
the firat category cf NCE development. Lven though INF is primar-
11y a technical orqanization, it has developed considerable aen-~
sitivity to these non-technical factors over the years and now

could be characterized an promoting an {nteqgrated apuroach.
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~-Bealization of Development Benefits. This is Sometimes

called "disseminations.® NCE sources and technologies are diggem-
inated when the people for whom they are inteanded begin to usge
them, and continue to use them {n enlightened preference to
whatever they wused before. Only through dissemination is  the
payoff for the first two categories ahove realized. The disscmi-
nation issues are almost all political, informational, education-

al, nanagerial--in short, nontechnological.

The importance c¢f the nontechr.ol ogical NCE-development issues ig
not immediately reflected in the INE-AID decision on the terms of
reference ftor the long-term advisor. Naturally, dissemination and
other issues were not of great initial concern. With little
overall coordination, ecach technical group wasg individually re-
S5ponsible for building dissemination considerations into itg
projects and cach was responsible for deciding on training acti-
vities. INE became primarily an experimenter with technical NCE

projects.

J. OTHER STAGE I PACTORS
The preceding is only a partial explanation of why 80 little of
the AESP ansistance wag Gpent during 1981-83. Several other

factorn were alno operating.
INE wan a very new organization when the AESP wag nigned. Ita

profennional ntaff were young--montly recent ¢raduaten--and none

was experienced i{n energy Planning or NCE development. Most were
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engineers with enthusiasm for, but little direct knowledge of,
NCE technologies. Their most urgent need, at the beginning of the
AESP, was for hands-on experience of the sort that the second

executive director provided.

The AESP Agreement, on the other hand, reflects an awareness of
the ccmplexity of MNCE development probably inmported by the expert
consultants to AID who developed the project, but perhaps not
entirely shared by all INE personnel in 1981 ever though certain
INE {ndividuals had lnportant fnputs {nto the process. INE had to
acquire {ta own appreciation of the {mportance of nontechnoloqgi-
cal development factors slowly and through experience-~which it
did, a3 iz shown in later parts of this evaluation. However, the
initial result was that ft simply could not make strong prcyreas

during the first two Years of the AESP on {ts own.

Almost coincident with the aigning of the AESP, Ecuador went fnto
a sharp econcmic crisis. The result for INE wasg that (tga budqget
vag  cut and frozen junt as {ts workload began to  increase. In
1961, {t had a profeasional ataff of 313 and a budget  of 43
million sucren of which only 21 m{llion weren Aappropriated recauae
cf GOE aunterity and anti-{nflaticn meanuces. In 1982 and 1983,
INE had 55 -cofesnicnaln and annual appropriaticnn of 22 and 25
million aucres, renpactively. For 1984 and 1985, the Consejo

Tecnico oaubmitted a two-year budget of 65 million sucres, of
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vhich only 28.7 million have been appropriated for 1984; the
Coneejo is currently appealing for an additional 1.3 million.

National economic difficulties have had two kindg of effects on
INE relevant to the AESP. Pirst, it has caused an acute shortage
of personnel, and enpecially support personnel. Por example,
thece have never been more than three or four secretaries for the
entire {nstitution. Asg a recult, adminictrative practices and
Project management procedures were poorly developed except {n the
accountinc office, go that {t took INE rine months to satisfy the
"Conditions Precedent to the AESP® sufficlently for the firge
dicburzsl  of AID fundsy. The cperational starting date for the
AESP should be taken as June 16, 19¢2, when ® AID Implementat!ion
Letter No. 4 authorized disbursements for technical ~4nigtance,
measuring instrurents, and vehicles., (Project tracking capabil {ty
will be ‘mproved  once proposed  comuuterized sytctemp are

functicnal.)

Second, the balance of payments emergency in  Ecuador--an of]}
éxporter--coupled with World Bunk predicticns (data provided by
INE!) that petroleum rec<erves wvere beina exhausted at such a rate
that tcuador would becone a net il Aimporter within ten  years,
Inatilled in INE a nense of frugality and caution about {ncurring
foreign debt. wWhile the loan portion of the ALSP reprenents  a
dept {ncurred Ly the GOE, the evaluatorn believe that INE han

been trying to be conacientioun and responnible {(n {ts ume of
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these monies. Indeed, INE has expressed concern that AID quickly
set billing dates for payment of the interest alrecady accruing--
as called for by the Agreement--lest the GOE be penalized for
being 1In arrears. It has also been suqgested by an INE staft
member that INZ itself will be held responsible for {ta Arsp loan
by the GOE and that interest--and eventually principa1-~payment3
will be reflected in friture budget cuts. This has been contra-
dicted by more senior INE officiala and by the MNRE, vyet some

doubt remainsg.

What doecs seem incontrovertible is that INt hag been very loath
to wuse {ta loean--more than 708 of the AESP assistance--unwigely.
Feeling itself {nexperienced in contracting for foreign conagul-
tanta {t has tended to hire, with its own budget, Ecuvadorian
congsultants at a fraction of the cost, or to use free European
technical azsistance, while it discovers where American exrertise
teally {5 required. Morecver, INE learned fafrly quickly that to
duccesnfully  disseminate  the NCE and connecvatiocn  technologies
with which it has been experirmenting would take qreat  care  and
Planning. It han carried out {ts experirents with {*3 cwn bitjet;
fts reluctance to use the AELP funda for the third and  fourth
Agreement cecmponentag falternative enerqgy dencnutrati{sn/diasemina-
tion and conservation) appeats not to be a disinc)ination for

Anerican assiastance, but a diainclination to wante it.
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An additional reason for inplementation delays was the result of
a political dispute between the current Minister of the MNRE and
the previous Director of INE, the cffective result of which wag a
hiatus Jin all gignificant activity for a six-month period during
1983. This occured because HHRE'S subgecretary, who is President
of the Consejo Tecnico (sece Figure I), could not convene that
body and the approval of convenious and prcqrams,/major activities
did not occur. Finally, the lack of an operating plan (until late

1983) discouraged timely project implementation.

4. Bvclution of Both Punctionas; Stage II

In October 1982, a new Minister was appointed to the MNRE.

(.

Strongly influenced by such advocates of national energy vlanning
a8 the Organization Latincamericano de Energia (CLACE), he

Pressed for the revival of the plannine  functicn in  INE. 1In

[

Octcber 983, INE's Executive Director left for the Instituto
Pol {tecnico and hi:x predecesnor (the original execut{ve director)

waad named to replace him.

This change came roughly at the came time as {t wasn tecoming
Clear to the technical teams that INE no longer had comparative
addvantage for either NCE research or project execution, and “hat
itn preoccupation with thene activities wan {mjeding other davel-
opment objectives includ'nq technology and information trannfer
and dinaemination. In Nova:her 1983, {t wan jointly decided with

the MRNE that INE would no longer direct fts enerqgies to renearch
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and project execution, but would instead construe its NCE devel -
opment function asg follows:

~=To promote NCE research, conducive to GOE policy, in
suitable R&D institutions.

--lo promote dissemination of technologies through exe-
cuting agents capable of the extension activities entafled.

-=To act as an agent for transfer of nationally developed
and foreign technoloqgy and information.

-=-To act as a communicator to the public.

Thus, INE has been directed to carry out {ts NCE development
function essentially an a project {dentifinr and contract mana-
ger, although scme design wcrk continues. Its research and parcti-
cipation {n rrotecty are lim{ted to agupport roles, including

Support to its planning function.

In respenne to this evolution of mandate, INE discarded the flat
organization scheme qiven !n Fiqure II1 and adopted the acheme of
Figure 7I. This corresponds with the promoticn of planning *o  a
Pregram  with analytic ard enpirical divistons., and to the con-
strual of nce devel ojuent as a managqenent  and  disnemination

pProcesnn. The relevance to IN¥ of the ALLP then Lecare ajparent,

In December 1983, 1up prerented to AID “Two-year pPlans® (plan
operativo) for carrying out the AESP during 1on4-ne, Every area
of tha Agreement ‘n covered, The remalinder of this report  con-

aistn of an analyoie and avaluation of the plan operative and an



evaluation of INE's ability to carry them out, based on assegs-
ments of its technical capability and of its progress between the
beginning of 1984 and this time of writing. Recomme: dationg are

provided in Section XI.

5. Conclusions of This Section

The chief reasons why the AESP proceeded slowly during 1981-
83 seem to be:

1. Stage I institutional 8tructure under which natfional energy
Planning was de-emphasized in favor of NCE development g0  that
only a few of the studieg called fcr by the firgt component of
the AESP Agreement were carried out,

2. INE's relative inexperience with NCE cevelopment which
obliged it to delay dissemination attenmpts while 1t acquired
familiarity with technologies that might te transferatile. (This
delay which explaing why funds for the third part of the Agree~
ment were not uned, seens appropriate. Both that such a celay was
not anticipated ‘s AID, and that the Agrecnent  setg Specific
dicaemiration qgoals {n advance of prefeanibility and fracibil ity
Studies, indfcate flaws in initig) project development., )

3. Lack of adninistrative Structure adequate to management and
Cortrol of the AESP.

4. Pear of minnpending the AESP loan monien exacerbated by
hational attention on Ecuador's balance-of-payments problemn, and

by mingivings about the value, given the ypricen quoted, of
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American consultations for the first (planning) and the fourth
(conservation) components of the AESP.

5. Severe rpolitical problems between the director of INE and
the Hinister of MNRE (1983) thatAresulted in very little new or
previously planned activities actually teing implemented.

6. Lack of an operating plan.

Of these six reascons, the third and ixth are no longer relevant
and the rest have partially been removed. 1INE has developed {ta
own training coordination in the past two months, but there {3
still no significant development of the Information center; the
general restructuring that followad vpon the veturn of the origi-
nal executive director hag tatioralized operations slgnificantly,
but there in sti{ll no formal project management syatem (al though
Project contiol has Improved); work celated to planning s betng

conducted with .S, support but less telated to conservation.

Alowever, some chanqges i{n the AESD could remedy the problemn that
remain . Speciftically:

1. A budgat adaptarion to permi{t retennion of another long-
term  advisor o asniat development of  the  'nformation  conter
could have useful reaulta.  Since a computerized center {5 envi-
g8aged and  af{nc: INE (= already  ualng  computer functicnn, a
tationalization of the sntirao cenpiuter syatem would fseem to  be
called for. Thin taticnalization might encomnpansns the {ntormation

center, wvariouas computation and linkage functions, and botbh cen-
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tral and projects administration. Central administration at INE
is well-developed and could easily be computerized. Project admi-
nistration, on the other hand, is only recently being devcloped,
as has been noted; here is an opportunity to introduce d system
of project control and to integrate it into a general Up-grading
of institutional efficiency.

2. Another budget adaptation to permit INE ¢to investiqate
thoroughly the world consul tancy market, esipecially for technical
assistance on conservation efforts, might have cqually far-reach-
ing effects. 1t would allow the most rational selection of con-
sultants, which s certainly i{n AID's interest and which isg
critical to INE, civen {ts determination not to misspend money

Ecuador will have to repav.

In sum, the eva'uators have concluded that INE's 5l ow progress
with the AESP durfng 1981-83 g DOoL a barometer for the future.
What are more relevant to the succensful outcome of this project
are the qualit, of INE'g plans for completing {t and the Ikeli-
hood that e can catry out the<e plans. These are the issues to

which thin evaluation now turng.
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VI. EVALUAYIOR OP PLANNING

l. The DPRE Maater Plzn, 1984-8%
What is here called "the DPRE Mastar Plan® is an informal, two-
year projection of all of the activit.ep of the INE program for
national enerqge planning, ipcluding those to be funded by the
AESP. Prepared in November 1983, it calls for six 8teps, some
taken concurrently:
-~:":.am:,...ut1‘on_,ni_£oma1_1'ﬁxma_nu::me,m.maﬁ)_‘ Being only
an  informal instiument ‘that is, an instrument proposed by the
DPRE, bhut ne* ratiflec by the Conseijo Tecnico, INE's Board of
Directors), the DFRE Master Plan cally, firgt of all, for the
constructicn of a Formal Master Plan (one that 15 ratified by *he
Consejo Tecricol. The TOR5 for the Formal Master Plan were ¢o te
drafted und refined through consiltation with all GOE bhodies
impinging on +he ehergy asector, and presented to  rhe Consejo
Tecnico for official adoption by Anril 20. Thisg eiaboratinn  of
Formal ™nrs is carmarked for funding under the AESD qrant.
“-lnventory of Natiopal Eacrqy. Resonrcer.  The DFRE  Master
Plan anticipates that the formal TCRE, to Le elitorated ‘n the
previous step, w!ll call for coantructicn of an operational plan
for making an inventory of all na*iocnal energy resourcen, {nclud-
ing courcen of NcE. Development of the operational plan {n ached-
uled for May 31, 1984, and s carmarked for joint AESP (grant)-

INE funding. It 1a “urther anticipated by the DPRE Maater Plan

il


http:inrIud.ng

that the inventory of renewable, hydroelectrical," and nonrenew-
able resources will be carried out through cooperative efforts of
all relevant GOE bodies by March 31, 1985, and that the resulting
report will be completed by May 31, 198s.

--Congtruction of Energy Halances, The DPRE Master Plan calils
for revision of the historical energy balances of 1969.g9 by
August 31, 1984, construction of the 1982 balance by September
30, 1384, and projections of balances fcr 1984-25 and 1985- 86 by
November 30, 1984, and November 30, 1985, respectively. Support
for this {s to come from the AESP (gqrant) and the EEC ‘technical
assistance).

--3upply Studies. The DPRE Master Plan calls for a methedol o-
gical description of a supply studv, to pe completed by April 30,
1984. Three sets of studies are to be carried out: (a) oroduction
studies of hydrocarbong, eclectricity, minerals (coal and finsfon-
able materfala), and renewableyg: (h) secteral studies of distri-
bution of jetroleum and perroleun creducts, natural G35, eloctri-
city, coal and renewables; and (c) analvats and evaluation of the
national supply system.  These sets of studieq,  the firae two of
which will also feed {nto construction of rnecay balances, are to
be completed by Februacy 22, 1985, Gctober 11, 205, and Decembarg
1935, tenpectively. Joint AESD (qrant ) -INE funding "5 called for.

~~Demand Studies, The DPRF Master Plan calls for a serien of
sectoral demand ntudl-g to be completed by June 30, 1945, and to
be fcllowed by varioun forms of analyais of demand, to ke com-

Pletod Ly Decembar 31, 1985. The demand atudien, ]lfke the supply
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studies, will {.form the wonstruction of enerqy balances. al)
will be financed by INB, =+ technical an. a*ance will be pro-
vided by the EFRC.

=-Mediun Terrm Studieg. Finally, the o Faster Plan  calyg
for study cf the effecty of tterng of eneray upe for the med{um
term, and ponribilitiesn for new energy-developoent focusesy. This

is to be completed by March 31, 1985 wieh Jodnt AESP (grant)-INE

financing.

2. Scheduling Problems

The DPRE Master Plan vag apparently constructed with the December
31, 1385 detdline for the AESP in mind. In t,e opinion of the
evaluatorsn, the work entatled coul? nit be carried out well by

that date under the test of circumstances,

However, «circumstances are not the Lenst. At present, the DPRE
has a permanent grase of four !two mere are teturning from  sry-
dies in France), which cannot e increased because of bulget
constraints.,  wo planners  from InrpcrL ard *we fres CEVE are
consultinag on e electrioley ant jetrcleum rectg s, fesiwct ve -
ly; a art-tirme planning atvisnr has teern jrovided by CLALY
there are twe consultants for rodeltng and ireletticona rrovided
by the KEC: and three Additional,  cne-year, Fevaderten conaul -
tante are about to te re*ainad wish ARSE funding., This reprecentn

excellent leveraqgiaq of Aanistance Yo rake up for lack of exper -
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tise and manpower, but it will do little to ease the operational

burden the DPRE faces on other accountg.

At tu> time- of the evaluation;_ the entire DPRE had only one
Ssecretary, the computer terminal that gave it access to INECE]L
data bhas hed to be returned for lack of a dedicated telephone
line, it has no direct computer access to CEPE data, and f{tg
internal organization i{s {n disarray. This last problem {5 espe-
cially poignant. Ag Pigure II shows, tie DERE 15 supposed to
include an analytic unit ("Division de Planificacion Enerqgetica")
and an empirical unit ("Division de Recursos Lnergeticos®). At
this time of writing, there is no Director of the DPRE and Lo
chiefs of the component divisions. This ig partly explainea by

the fact that there are only four permanens steff members.

Also, {t is mout ¢xpected that the current Minlater of the MRNE
and Executive Director of INE will remain after the government

changes in August (1984).

These were tne ofticialg tenponsible four the revival of national
energy planning as a matter of GOE policy and for the atrer.jthen-
ing of INE to carry out thias function. To try. as far as poasi-
ble, to inflience the next government to adopt a policy of enerqy
Planning, it wag declded to divert INP'sm efforts away from the
DPRE Manter Plan and toward production of an executive gummary of

what could be oxpected to be the result. of cacryint out much a
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plan, together with an analysis of the import of such results for
national policy. This is useful for educating and pPersuading the

next government in maintaining a strong planning role for INE.

Since January therefore, the DPRE has had to set aside the Master
Plan to work on what will have be called “The Tactical Plan.* a
coordinator has been named for this effort, but he has not been
named director of the DPRE, and ag has been noted, the divisions
within the DPRE have not been formally staffed. This is because
the planned Structuring of the DPRE i« intended for carrying out
the Master Plan which has temporarily been shel ved., All of the
effortc of the DPRE and its collaborators are going into the
Tactical Plan which 15, nevertheless, part of the master plan

(cubject to [uture revicion).,

The report of the Tactical Plan is to be presented for approval
to the Conaejo Tecnico by June 15, and to the Congejo Superior de
Energla  for transmission tn the new government by July 15, 7o
meet these deadlines 14 a herculean task and {t 15 to the credit
of the DIFE that {r s moving on schedule. However, if the Tactf-
cel Plan i« succensful, 1o that the new Government  sancticng
INE'g planning  function and the DPFE can return to {ts Manster
Plan, that Maste: Plan, already too tightly ncheduled, will be

behind by six to nine monthy.
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3. Problems of Political Effectiveness

Apvart from its achedule, the Master Plan ig essential a good one.
Yet even if the new government (which wag elected May 6 and will
take office irn Auqust) endorses energy planning in the manner of
the old onec, and deapite the DPRE's dedication and ingenuity in
marshalling assistance, it may be very difficult for INE to carry

out the Plan or to present policy recommendations with authority,

INE is like many planning bodies, small, new, and hence a politi-
cally weak orqganlzation compared with the other parts of the GOE
whese planning it has been charged with coordinating. It is also
understaf fed, underpaid relative to CEPE and INCEL perscnnel, and
fts irfrast-ucture ig wanting. It is dependent for electrifi-
cation and petroleum data on the powerful INECEL ard CEPE,
respectively. If pertinent data were not collected by the colla-
borating institutions, or if they were not coliccted in  ugable
form, or if they were withheld, INE would be helpless and {ts
work would, of necessity, be flawed. Thus, INE may not have

political support adequate to its planning mandate.

On the other hand INE's political and Infrastructural weakness
may be related to official oversight. 1If no, that oversight may
continue {n the next government, even if {t advocatesn enercqgy
Planning. In this eventuality, 1t will be critical for INE to
advertioe {tn existence better than it han {n the past, to make

ita value felt, and to be aure {ts functional needsn are met, To
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protect its planning function, INE may have to strengthen its
lobbying stance with the GOE. INE ha some experience in this
regard, having played an integral role { the passage of the 1982
law which promoteg development of NCE technol ogy through exonera-

tion of import duties and reduction in other taxes.

4. Coordination Between Planning and NRE Devel opment

The DPRE stands to CLPE, INECEL, and so forth as the national
energy planner to the special ized energy developers. This is also
the relationship i{n which {t stands to {ts sister Direccion in
INE, the DDE. Figure IV shows how DDE functions relate to thoge

of the DPRE.

Interestingly, the scheme given in Figure IV does indeed seem to
represent the actual working relationchip between the DPRE and
the DDr--this despite the DPRE's difficulties {in entrenching
itself as the naticnal energy planner, §t- chocure gast, and {tg
uncertain future, Thug, INE ai_a_whele seens, genuinely committed
to national planning.  The DDE supportn planning irn theory and §in
pPractice--for it, 1ltke all the enerqgy Jdevelopment agenclen, mugpt
supply the DPRE with data--and the DFPE harn managed to rqueese

out resulto of uge {n directing the DDE proqrarm,
Credit for this largely belongs to the director of the DDE, who

geemn to provide the interface between INE's planning and NCE-

development functions. However, {n the opinion of the evaluatorn,
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a more formal interface might be required in the future. The DPRE
and the DDE are houged on separate floors {n INE. They repregent
different disciplines (broadly, economicg and engineering reg-
pectively), and they have no mechanism for ccordinating efforty
on a timely basis or for informing cach other reqularly of their
Progress and preblems.  Speclal efforts to facilitate and improve
communication nay be required. It should be ncted that fyture

energy demand studies will be done jointly and results shared.

5. Implicationa for the AESP
If the Tactical Flan succeedy, support for planning-related stu~

dies frem other donors s in the form of technical assistance

>
(2N

enly. the new government endorses naticnal planning azc  that
the Master $lan can qo forward, those parts to Le carrind out
with ACSP funding will not be poanible without L. However, ag
has teen noted, the schedule for the Manter Plan neens unreal ig-
tie In s original form,  and afven the delay cecantioned Ly the
Tactical Plan, It (s now prebably out of the guesticn. In ovher
words, 1t (s unlikely that the LiRE conld dpend fta share o6 AESP
asIliztarce Ly Lecencer 33, 1985, 1n wnich cane financing for the
parts of the Master pPlan left oututanding will be very uncertain.
It {n therefore recommended that {f the Manter Plan s {mplement-

ed, the deadline for the AESP be put back at leaat until Decenber

31, 1986,

38



Bven If the Tactical Plan does not win substantial government
backing, AESP guppcrt for Planning studies will sti]l be {mpor-
tant. How the DPRE will function in this eventuality {5 not of
course known. Buyt planning-related studieg will stil)] bLe tequired
by the DDE, ag Figure IV shows; resource-assessment, Supply, and
demand data will be necessary for short-term NCE development even
1f the analysis of that data for longer teri;n NCE developme: ¢ ang
raticnalization within a comprehensive energy development context
should he uvnavailable. hcain, INE has no atsistance for data

gathering of this sort other than from the AELP.

It should tbte ncted that the use the CDE would make of the AESP
Planning funding might be closer to what in called for by the
AESP  Agreement than the use {ndicated in the CPRE Master Plan.
AID han, of course, already accepted the DIRE Manter Flan, as {t
har  all of 18E's *™wo vear Plans® (plan operativo). This ind{~
catern an appropriate flexihi) ity which, ft {5 hoped, will opetate

agair. should the Master plan have to be net agide.
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VII. PERPORNANCE OF PROJECT COMPONEXT ACTIVITIES IN COMPARY SON
WITH OBJECTIVES

1. Introduction

Aa noted in Section 1.4, an area of congi{derable concern for AID
has been the apparent slow progress of the project to  late.
Moreover, activitien ocutlined by the project agreement have heon
followed only ‘n a general cenoe; many changen have occcurred in
kinda of implcaentation actually carried out. While {t i~ beyond
the scope of thig report to enumerate the specific kindn of
changes in cach of the preject components, these we:-e discusged
at grest lenqgth with all of the appregriate INE anc. AID ieroon-
nel. The team {5 catinfied that i{n qgeneral the changens (n direc-
tion were rade for siovnd reasons that make sense from a program-
matic ostandpoint, tor exampie, the aqgreement calls for  the
constructicn and {nstallat:icn of 160 tolas hot water heaters  in
GOE housing projectn, whije in reality only a srall nembeg hawve
been (nstalled on a pilot bants, althouqgh nore are planned,  The
rationale for thig approach {ug that a aingle masaive unreplica-
ble demcnntration {n Hkely to have less {mpact than a sraller
one that {n properly planned, (ncluding making arrangementns  for
credit, trafning, and maintenance, etc., all part of a nuccennfuj

demcnatraticn.

In addition, am further dencribed {n Section V.3, therte ex{nts a

major reluctance to apend project monfea, =~npecialiy the loan
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portion, whar other resources can be used for the same purpoge,
thug savirg ‘he prcject funds for other needs. Ag a qoverrmental
{inatituticn, TN® can tap a nunber of outher resources, rarticular-
ly the tech {cal ranlistance and expertise offered by the EBC

which {3 wi'houvt cost v INE.

2. Energy Stuuies and Research
Appendix F {5 a listirg of all the studies published by INE to
date. While a sgystematic evaluacion of thelr content wag not an

obligation of the evaluation, o cursory review of g elec

cr

ed
sample indicated high technical Guality and corpetonce, Unfortu-

*

nately, tt was not poasible g deternine which of she studieg

conducted were cenpleted ausing AID founds. The tean generally
d1d encounter dffficultiey in tracing acvivities funded under *he

AID project. A computerized projecr mapacement nformaticn sya-
tem waould annist qreatly in thig respect and La betng readled.
Apperdix Fodoes indicate seven acsivitns Supported under o thig
component an  of 29 Februaty 1984;  hewever,  this cenld not be
conflrmed Ly INE. The aqreesment calls for a natirnal tnventery of
tenevalile ererqgy reanurcesy.  INE has worrxed with othier naticnal
fInntf{rurtona in an Attenpt to carty out this mandate. Yor exam-
Ple, (n a prelisinary analvyalya of aolar and wind rescureed i1 the
gierra and the Lcaal wan cartied out {n 198) In contunction with
the Facuela Molitecnica de Chirhorazo. However, data Gathering

Vas Jiffieulr given  the scarcity of  instrumentaticn and  the

9fneral  tnaccensibility of much of the country , While {t (g
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still desirable to cohtinue to assess Ecuador's Bgolar potent{al,
it 18 wmore likely this will be an outcome of the demcnestration
activities currently underway, rather than as a national invente-
ty based on reliable data. The same appears t) be true of big-
masg resources. Small hydropower regourceg are based on a natien-
al study done by INECEL. The evaluation of lew-temperatuyre aeo-
thermal reources has not Yet been carried our, byt ir Plannad fnr
1984. Irn short, while the planning divisicn of INr is charqed
with the Tesponnitility of preparing a "Master Ernetgy Plan*  for
the country, which should in theory ke based on 4 complete
resource inventory, the data are cnily rvartially avallabie. Even
these data ray not he completely reliable. Under *he clrcum-
gtances, it {5 clear that best estirmates will have to Le made
order to cemplete the planning toax irmediately at hand. It isg
algo expected tlav rreparation o0 the Marter Slan wil) provide
feedback to INE on how and whether the enerqgy development  divi-
s8ion will re~arder rricrdities to emphasize more data collec~-
tlon/nnnlyais activitien, jromote Implenmentaticon of leronatraticen

projecis  through CGoperating inntitutions, or maintain the cur-

rent mix of both.

Appendix C {3 a preliminary conmpilation of data compiled {n 1981-
82 with ansaintance from the Minfstry of Aqriculture, for an
analyai{s of rural enerqgy demand and use, also called for lyy the
AESP  aqree~arnt, Due té a number of factors {t has not been

analyzed previously, but will now provide an {rput {nto the
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Master PFlan. While the report was not avallable during the
team's visit, 1likely concluasions are that lmprovement of the
tural disccibutizn sygcem fcr kero5cne and the dovelopment of
efficient +nd {ncxzienaive kcrosene Stoven may suggest a signifi-
cant additicnal Yewvel (f retivity In Ecuador, Given the conti-

nuing government suboidy for kernaene.

3. Enerqy lochnolcogy Tranasfe: and Information Network

This {3 the weakest part of the entire rroject to date. A tech-
nical litcary Lased cn “he JI17TA clagniflcation system exists with
about 9CG b ck:, 2000 docomenty and sebacriptions to 27 periodi-
€alas. YVITA has trained two individuals frem INE in how to imple-
ment and maintals a documentation conter., INE wants to  expand
and  computerize ‘g callection and {nrormaticn retrieval systen
Ag 4ell g oacd microfiche equipment,  but  tequlires  technical
asslstance tn order to Aacconplish this, INE in ~lnc responaible
for astalliasbing “he *National Ernerqgy Informaticn Systen® (51EN)
which will be hLu.lt around {ta cwn internal svntens oo additicn,
INE has been named as the Fecuadarian nede foi the "Latin American
Enetqgy Informat!icn Jyatem®  (USIFELA) being establ {ahed Ly CLADE.
However, not even GLADE c¢an articulate exactly what kind of
confiquration it wantu, a0 (t .1 INE's tesponaihility to deter-
mine {ta own neecdn firat within the qeneral context of bhoth the

Ecuadorfan and Lati{n Amer!ican nystenas.
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In addition, {t is becoming clear to INP that both {tg enerqy
develoment and planning departments mugt improve their capabi]li-
ty to dirzeminate information to various audiences in the broad-
est sense 50 that rhe stage le et for cffective technology
transfer outside the organization. A1} Sub-projects now have
‘tcchnology trancfer® components vithi: them and a acting direc-
tor for coordinating &)l +hepe activities has Leen namned. Spect-
fic reccmmendaticns are  given {n Sectior XI.2.b. Here it isg
sufficient to gtate that “he information needs of both INE
departments ghould be anzlyred in depth and how the information
center can mecet those necds. Simul taneously, the braad  obijec-
tives of both SIEN and SIELA must be asnessed so that the infor-
mation «center can meet thelr reguirenents ag woll, “he Con-
Puterized managenent {nfermation system must in  particular be
designed with a c¢leer fdee of what  the {nternal information

inputs and outputs should be .,

"Technology  transfer®  under the project has meant basically
trainirg INE pernonnel through attendance arnd participation {n
overnean workshops and thort-tern training cournes; Aprendix  F

{temizeos  sctivitien financed under “he FLoject ac of 29 February

1984 (fitveen;. in the future, thene activitiong will Le
broadened ‘o Incluode trafining by aon-INP tarnonnel an well ag
local nemtnars and vork:hops. Tie preracation of technical {np-

formatjon currently  found §n INE reparts in Loamaty ugeful to

other government planncrn, field {mplementation acencies (such an
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nongovernmental organizationa--*NGOgs") a3 wvell as public rela-
tiongs materials will constitute new activities under this compo-
nent. If the current long—term_U.S. advisor who {3 Scheduled to
leave the project in Augnust 1984 {g replaced, it will he impor-
tant that much more emphanis be glven to this component, euypae-
clally asince a systemmatic {mplementat{on plan has not existad
previously. s INE completes {3 shift fronm project {mplementa-
tion to policy recommendaticn/ research coordination/p:ojccc
desiqn/tﬂchnoloqy disncminution/information, it will be increag-
ingly i{mportant that efficient use and diffusion of frlormaticon,
both internally and externally, be developed and maintained op
the latter point, INE han aAlready used seminarg to gqood  advan-
tage. T~0 examples are the “Politican vy Eatrateglas fnerqeticas
del Ecuador”™ geminar and the °*Primer Encuentro Haciona:  foore
Investiqacion Y Desarrollo de Energias o Convencionales held
with apparent success during the firat quacter of 1684, Cther
seminara during 1984 {nclude golar (June), microhydrec and bio-

masa.

4. Alternative Eneray Demonatrations

a. Microhydro pawer - The original concept of the work for the
microhydro qroup  wasn  to develop an  !{nati{tutional cipabil{ty
"within e/INECEL" o desian,  conntruct, operate and maintain
small  hydro plant: via conatruction of a 200 KW slant at a nfte
Previounly ldentiffed and tn conduct a3 pat{cnal mic<rohydro

dnuennment., Thin approach has proven unworkable, Flrat, INE
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does not lLave enough staff to conduct 8ite pgurveys, resource
feasibility studies, Plant design, and aupervise construction/

operation. Huch ot thip capability hzs exispted within INECEL
itself over tha yeart, ‘howhelt {n an ad hoe fashion. (inpcey has
itself recently institutionalized <his capablil ity into (e Pural
Electrification Progromi. Purther, (¢ d{g not nake senne €4y INE
to give INECEL--one of Levador's *richony® jovernmentel  ingeisge
tionn--+<he neney regulred v byiid she demengtration nirg plant.
Thus the mandave hee changad duridng e ProLotWO years to enpha-
glze he development of a raticnal technnlogical fapabiliey 1
small turbine and electronic load centrol denfan and conustruction
which would thes be gned by INECEL and {(ts  satelljte tegicnal
utilitien in fyrure projects.  An addit'ena) objective i5  to
Promote the une of umall hydroelectric schemen ag a national

policy where {t can be shown to Le practical.

While time ha~ been lont due to the change {n direction, recant
accompl {zhments  should inprove the productivity record of the
team. fechaps the mont important effore in the Queveds Admin{a-
traticn  hay Yoen ehe tefor!  ching of 4 ©0 bW TYCTG plant in the
olercan fommundty of Apuela with the ansistance of the reaionpnal
electrica) w4ty EMELNCRTE.  An INE-acdapted denfagn of 5 Miche! -
Bank{ (cronn-f)em) turbine hae teen (natalled an well an a tran-
alatorlzed loac contre) mechaninn  and n functiloning {n an
acCeptable manner, RBaned 6o thin experience, INT in expanding

{tn  turbine terting and development Frogram  to dnclude  more

crosa-~flow  deu!l:in and production planm for naticnal fabrication
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tion becausge accompanying manuals and documentation hag not yet
arrived. The effects of dirty water which ;ould Pit turbines
undergoing extensive testing requires installation of a special
filter that had not Yet happened. Progress on Lotp countsg
occurred during the team's visit: AnGé as experienced by other
technical teans, convenion as tue bagis for a formal rclationship
with other organizations are slow in coming (sometimes precedent
to signing contracts). For example, the contract with SECAP had

not yet been signed, as wasg 2lso the case with “NECEL.

The experience of the hydro group shows that technological devel-
opment is a process that really never ends. The hydro group needs
to orient its fucure wor >und the dissemination of information
regarding its experience to date as well as maintain technologi-
cal progressg, probably by relying even more heavily on csllakbora-
“len with other institutions and private firms which jr already
happening. As  the notion of technological progress matures  at
INE, it is expected that a general reorlentation along  thege

lines wi{ll occur throughout the DDE. Signs of this are already

presciit .

b. Biomiag - The projuct agreement callsn for an activity compo-
nent in the area of "cookntoven and woodlots demonstration and
dispemination. * Thin has been foldad under a more qgeneral level

of biomasn activitiep shared by the biomans team which also
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includes research/implementation of bio-gaa/tertilizer, use of
wood waste (and other agricultural and industrial wastes), and
processing of sewage. While the technic.l competence of the
biomass team appears to be at the Same high level as the other
technological gqroups, there is some concern whether this wide
area of activity can be adequately serviced by only three full~
time professionals. Like the solar team, the biomass group does
not have a tcam leader. Unlike the solar team where this does
nNot appear to neqatively affect coocdination of activities, effi-

clent inteqration of biomass activities may be more problemmatic.

A major emphasis is bejng given at the present time to the devel-
opment of model fuelwood Plantations, presently using *ucalyptuas
a8 the preferred species. INE has not had much Success in dea) -
ing with the forestry service (PRONAF) of the Ministry of Agri-
culture wbich, 1ike many forestry services, is more concerned
yith the development of commercial woodlots than with rural
fuelwond supply. (In fairness, it should be mentioned that FRONAF
has apparently developed a fuelwood Plantation design and  some
inter-ino: ‘tional jealousy may be keeping the two ortganizations
from Cooperating fully.) Inatead, 1t ig working through private
and/or regqional development aqgencies. Thae team visited the firgt
such effort spongpored by the Pundacion Ecuatoriana de Desarrollo
(FED) near Riobamba (Guamote). Abcut 18,00¢ trees have beer
Planted in two communities thrcough the asgistance of the local

FED office and an American forestry Ph.D. candidate. The hope is
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that a successful pPilot project will motivate other organizationg
to develop similar collaborative relationships with INE. Since
this first field experimental planting has only occurred within
the past few months, it i{s too early to predict how successful
the effort will be in terms of arohsing sustained interest: op the
part of campesinos, but initial results in Guamote are very
encouraging. An inguiry into native fuelwood species other than
eucalyptus is also planned, with a speclal seminar on the Subject
Planned during 19¢04. FEven with this promising activity, it isg
doubtful that fuelwood plantation promotion will meet with wide-
spread acceptance as iong as heavy government subsidies on kero-

Sene and bottled gas are maintained.

Prototype development o< fuel efficient woodstoves, particularly
ceramic models, {5 also just now getting underway. Durirng the
team's viscit, contacts were made with groups experienced both in
ceramic design and community outreach near Quito (Latacunga) who
will be constructing models for testing in nearby small  towng.
Appendix 0 is an {llustration of one of the nmodels (there are
five designs in all, including at least one non-cerami{c design of
simple construccion. It Is5 worth mentioning at thig point that
INE correctly predicted the unsuitability of many of the masoive
Stove designs (such ag the Lorena) several years before general
disenchantment with these desiqgns was apparent. VITA'cs  own
extengive experience with‘uoodntoves programs clearly suqgqests

that light-weight ceramic and metal stoves which can build on the

50



existing 8;1118 of local craftsmen hold much greater promise for

local dissenination and use (gee Appendi{x I). INE s working
through a group at the Central Qniversity to test the new ceramic
designs. The new provisional testing standards developed by VITA

in cooperation with other worldwide groups will be uged.

Blogas plant design and construction wag one of the firast real
projects {implemented by INE, working primarily through Peace
Corpz Volunteers assigned to construct seven plants  throughout
the country (all Indian designsg) . In fact, VITA flnanced thisg
first such project during 1981-82, Except for a short visit to
one of the plants at the experimental farm at the Eacuela Poli-
tecnica de Chimborazo (ESPOCH) which ig still functicnal, know-
ledge of the current operating status of the plants was chtained
only through conversaticns. Reportedly, nearly all of the plants
have been operating cxcept for those cdamaqged or affected Ly  the
heavy rains and bad weather aszsociated with the "Bl Mino® pheno-
menon, especially {n the coastal areas. However, a comprebensive
evaluation of the experience to date has not been carried out and
it wasn generally agreed that this would constitute a  valuable
information source, eapecially agince there are f(ow teported bio-
gas guccean storles in Latin America. Also, while two studlen of
gspent clurty an fertilizer have been done fone published) by INE,
there s no comprehenaive understanding of how, when, and Lnder
what conditions to apply the slurry as fert{lizer and/or 104

conditioners to fields. On both countsa, the biomann team recog~
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nizes that these require action in order to make the biogas
experience uneful. The biomass team, {n conjunction with <he
pPlanning division and external data processing facilities, also
intends to conduct a factcrial analysis of all the factors that
influence the developzent of rural earergy denmand in  Ecuwador.
While this app:rars to be a4 worthwhile activity, the evaluation
team was not  presented with documentation that would allow a
review of this proposed offort. In addi{tion to the implementa-
tion activitien, a comprehensive study of Ecuador's bLiomans re-
sourceu o planned during 1984-85. While thin has net yet hLegun,
an adaptaticn of an OLADLE methedology {n belng prepared and will
be dizcuvnned with *he planning group. With the next twe rmonths,

a conterence will be held on native Andean fuelwood species,

In general, the cvaluators believes that the biecrmasn group has an
e¢nornous  ranqge  of propoued activity which needs to  be managed
carefully. This s especially true since teanm staffing i not
stable at  the present tine, An with the other qgroups, real
disseminatfon of resulty  achieved will depend  on the team's
ability to translate {ts technical werk and reports into lanquaqge
suitable for non-enqgineesing qroups. This {5 particularly the
case with the efficlent cookptovesn experimentaticn and requires a

clone working telationship with the "tochnology transfer® qroup.

€. Splar - The jproject agreement calle for a major effcrt  in

"solar hot water heating demonatration and ditssemination.® The
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gy on ideas and technical prob)ems that INE might help to sup-
port. A chat with one of the ccapanies located 'n Quico revealed
that most cf the unitg :vailablg in Ecuador for residential hot
water needs are not imported into the country; most matericls are
irported, assembly 15 done locally. IN7's .peral Jtrateqgy  of
gupporting inmport csubstitution miqht mare an inportant contriby-
tion {n the snlar marketplace {f {tg current designg (as well as

future nodels) can be conmercialized,

Like the bicmasz team, the solar gzoup does not have an official
coordirator; hcowev . r, integration of activities does not appear
problemmatic, The solar team has had qreater zuccess in keeping
to {ts schedule as cutlined in the plan operativo than moat of

the other technical groups.

d. Geounermal - The qeothermal qroup {3 the only technical team
currently ansisted by a French consultant. The development of
qeothernal encrgy in BEcuador i1 a new activity for which a larqge
body of research and data does not exint. Investigaticn of high
enthalyrr  Ihigh tenperature) resources o the responsibility  of
INECEL since they may be uned for qeneration of rlectricity,
while INE has been glven the teaponaibil ity for study{ng low and

medium temporature resourcer. These would Le uned for supplying

procenn heat to various induatrial proceases,
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In spite of the difficult environ-~nt for energy conservation in
Ecuador, INE-supported activities are the only ones going and the
evaluatio.: “eam feels that AID‘should continue to support this
cemponent, The most difficulrt aspect of the conservation
group's anility to meet {its stated goals is staffing; there ig
Presently orly one full-time professional which is clearly inguf-
ficient. During the evaluation team's visit, requests were being
made to tho MO mission to Support additional staff on a short~
to medium-tern basis. It i5 also possible that with the new
gqovernment inuatalled in August a movemert from campaigns toward

more technicai assistance for industry will be possible.

A national levsl Seminar was to be held shortly after the evalua-
tion team's visit treating specific technical and econonic
aspects of encrgy censervation in the Sugar :ndustry. Ecuador's
eight cugar mills tepregent about 7% of the tnerqgy consumption of
the entirce country, out for which as much ag 30% of current
consumption could be gsaved. Informative seminars of this kind

8re important to the national conservation effort.
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VIII. INSTITUTIONAL CAPABILITY THROUGH TRAINING OPPORTURITIES

Until quite recently, all use ol AESP funds for training was the
responsibility of the individual groups, as given in Fiqure 3,
This meant that there was no overal) training plan; decisiong
about who went where szem to have been more or less ad hoc.
However, & new training coordinator has been named (who also
heads all "transfer of technology " activities) which will provide
an overall coordination and organizational perspective to future

training opportunities.

To date, all training activities funded by AID have involved
foreign travel, the majority for INE personnel, and almost all
dealt with technical studies and meetings (see Appendix E). Few
have dealt with planning or nontechnological aspects of encrgy
development/disserination. All  of this is consistent with the
earlier INE (called "Stage I" elaewhere in this repcrt) and was
not without merit. Opinion was nearly unanimous amonqg other
Ecuadorians, Europeans, and Americans affiliated with or know-
ledgecable about the project that, generally fpeaking, the tech-
nical competence of INE in development and adaptation of NCEs ig
high and a match for nimilar inatitutions anywhere {n the world.
It {5 clcar that the varcliousn training exercises have contributed
to this reputation (doubt wag expresaed only about a trip taken

to the US by membern of the microhydro tcam {n 1983). Given all
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the problems associated with the project (see Section V), it ig
noteworthy that technical competence is one area in which there
appears to be universal agreenment, especlally given the age, lack
of prior experience, and little formal technical study in NCEg by
most of the technical team members before jolning INE. It 1is
also clear that the possibility of acquiring scholarships for
short or c¢xtended periods of study overseas is an incentive for
young engineers and architects to coms to work for INE in the
first place (salaries simply are not  competitive with other

in-titutions in the Ecnadorian enerGgy Lector ).

Now, however, as INE continues to move from being an implementa-
tion body itself to providing coordinaticn for other organiza-
tions, it should consider training opportunities for prrocnnel
from it3 sister orqanizations as needy dic.ate.  Future train N
possibilities should Frobably be investigated and recommended  on
the basis of specific planning and NCU development fosues, rather
than broad-stroke staff developnent pregrowms.  This 1o a natural

progressicn as needs become sore technical and specific.

This compo..ent should be pact ol a conprehencive two-year  train-
ing plan which {5 under developnent now.  Constderation  should
also be given ta fnternal Techanisos,  such ag gtaff seminarg,
where infornaticn cxchange between the twe visionn cnuld oecur.
It 15 approwris .« for the DDE to have 2 move in-depth undesstand-
ing of “lanning functinng go that both divisions can learn from

each other.
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IX. COORDINATION/PROMOTIOR OF PROJECT ACTIVITIES HWITH
COOPERATING IRSTITUTIORS--EXTERNAL/INTERRAL LINKAGES

The evaluators were impressed with the extent to which INE is
trying to work with other institutions, especially the universi-
ties and technical schools and private voluntary organizations.
Since INE cannot itself implement projects, thisg approach must be
folloved in any case in order for it to fulfill its mandate.
However, given the legalistic environment within which INE nust
carry out its functions, formal agreements or convenios arec
usually signed before any real interaction takes place. These are
generally broad agreements of onderstanding under which specific
activities are further spelled out in gubsequent contracts. The
process leading to a convenio ig lengthy and may tak< 4-6 months
or in some cases even longer. During the evaluation visit, there
were a large number of convenios that were in process, although
it wasc not possible to act a complete list of those that were
already completed or near completion (this should bhe an addition-
al task for a future computerized project manaqgement system).
While {t ic understood that the process of arriving at an under-
standing with ansther Ecuadorian organization i5 frequently deli-
cate and not easily definable, the evaluators believe that tight-
er control over the convenio process {tself--that is, keeping
track of whether coples. of it have actually been received by

interested parties, immediate follcw-up, etc., would be useful in
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It was noted that at least with the microhydro and solar groups,
contact with the private gector 's beginning to be wi1de.  The
evaluation team bhelioveg that this (s an important SsLliwct  of
future procotional activities since it g ultimately *hrough the
commercial "1ighe manufacturing sector that xationally»dnvulopcd

technolougivy will be made vailable for widesyread disseninasion.

As far as the evaluators could determine, the only real drawback
to working with other organizaticns fo that INE murt depend  on
other groups to give {t an accurate picture of whay ig qoing on
at any qgiven time. INE should strengthen {ge Teast to ingure
that problems that occur are followed un $(n tine apd that reqgular
proceduresz fer learning from provect “xperience are in place,
The most difficult, and Yel most important, aspect ol ducumentat

ing project Progresn {s to capture the rosl Frolect expoerience acs
lived by those fn the {ield, The  evaluation team stronqgly

n  how wel)

[

believer that the real value of the ALSP wil]l 1lie
Froject experience i conmunicated,  since INE trom a technical
pPoint of view han or (g demonstrating :eqelf capabile of creating
and acapting reful technolgy. Yhin reunponnib il ity pricarily
falls to the technology transfer and inforasation center compo-
nent which, an previcusly stated, g the weakest link {n the

overall structure at the present time,
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X. IDERTIPICATIOR OF PACTORS IRBIBITING PROJECT “MPLEMERTATION

Scattered throughout this report are reasons given for the delays
in {mplementation experienced by the project to date. These are

summarized bel ow:

Suring 1981-83, INE construed its role in such ways that it
tended to preclude significant project expenditures:

1. Al! oa:oups were autoncmous units with no effective overall
coordinaticn or operational plan since NCE development was being

emphasized,

2. The relative {inexperience of the organization in terme of NCE
Planning and developnent gave rise to a "Jo-s5low® approach until
sufficient fiscal capacity and technical expertise was acjuired

to efficiently and responsibly expend proiect funds.

3. Time was requited for INE to fully aipreciate the nature of
non-technological factors of development, cnpecially  information
disgemination and "technology trarafer,” which isg alwayn a long

learning process.

In addition, a number of additional factors over which INE had
little or no control intervened during the early life of the

project. These ircluded:
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1. A national econonic crisis requiring INE's non-AID budget to
be frozen, just when itg work load wac increasing. This hasg
particularly affected INE's ability to hire support personnel
(only threec or four secretaries across the entire drqanization).
Also, the falling prices for Ecuador's most importint exXNorte-
petroleum--means that the debt acquired during the 197Q'g is
Eecominc a serious burden (while exact fiqures were not acqulired,
the evaluation Leanm was told on severel  occasions that the
Ecuadorian external  debt w145 the highest in Latin Anerica on a
Per capita basis). A senge of prudence in indebtinqg Ecrvador even
more {:; pervasive throughout g pergonnel , especially since it
Is belinved by sceme pernennel that drawirg dewn on  the lcan
portion of the project would result in a concomitant decreage in

the natiocnal budget assigned to INE.

2. Disputes of a Folitical nature tetween the Minister of MNRE
and the previous INE dirnctor not directly {nvolving IvE pregrams
that resulted in a Virtual hiatus of activity for a six-month
period during 1987, The current director took charge during the

last quarter and this crucial relationship has noctably improved.

3. Delays within the AID bureauvcracy which resulted in long
waiting timeg for approving und executing important project ex-
penditures (it  took neariy a year to acqulre the  two vehicles
asaigned tn the project)., The NE-project-efficer-tn-charae at

the minaion has changed at least throe timen during the projact,
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Until the most recent project officer, the ARSP has been only one
of a large number of activities asaigned to that officer's
project portfolio, which, according to several INE officialsg,

hampered effectiveness in the past.

Within INE's purview, additional factors are relevant:

1. Justifiably to scne extent, de-enmghasizing information and

technology transfer components until recently,

2. Lack of an acrinistrative structure and project management
capability that would provide oversight to project execution/

timely problem colution.

It should bhe emphacizsed again that solutions to these latter
problems  sre at least pastially being implemented at the precent
time. ‘the recder i urged to turn to Section XI  ("Agcessment
Summary ") for o onore conplete look at why certain of the  rcub-
Proiects have encountered implenentation delayrn. Cenerally,
reasens have not Leen of a tecnnical natise;  rather, NG 1o part
of and must deal with the qeneral Ecuadorian mijljiey of following
Preucrited legal conventione (convenious) and is subject te  the
same  dif{ficultieg of organizing work as any cothe: qovernmental

institution {n the country.
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XI. ASSESSHENT SUMRMANY

1. Intrcduction

Late ir 1983 INE submitted a two-year plan of activities, the
Plan operativo, which will spend $659,646 of the grant portion
and $1,057,000 of the loan portion of the AESP project nonieg.
When 2dded ¢ those Tespective amcunts alreacy spent, 100% of the
total qrant and 66% of the toral loan will have been used by the
project comuvl-tion date. The evaluation teanm arrived in Quito
Gome months  after the plan operativo had been approved Ly the
mission. Thus, an in-lepth analysis of the plan operativo itself
was not a  functich of the team's vigit, It might have been
worthwhile Zor tie mizsion to have conducted an evaluation before
the plan wac cutunlly approved:  however, this did not occcur.  In
this regard the *eanm would make “he observation that the narra-
tive sectica of wceeh cemponent of the plan (energy Jdemonstra-
tions, enerqgy technelogy transfor and information network, enerqgy
conserviation, planning)  Jdoe. not in every case  correspoend  to

explicit activities autlined ip the time=linesn from the activity

Plarn. That ic, it {5 sometiren difficult to interpret discrete
implementaticn activitieg orned on the narrative alone., While

this |5 partially  compoennated for by the  resicdent  advisor's
quarterly repoccn, tlhe ditficulty encountered in "pinning down®
the actual gtate of aftalrs s worth addvenning. Wnile the
evaluators do nat  feel thin to be an area for  major concern,

qreater ease {n fdentifying points or progress/problems to  bLe



8olved would be of benefit both to INE and to AID, as well ag to
the governmental institutions to which INE looks for both support
and cooperation. In addition, copiea of the plan cperativo that
were rmade aveilable by the nission to the (valuator3s turned out
to be onlv the draft versions; the final versions, with signifi-
cant changes in time-lines for completion in some cases, were

acquired from INE {tgelf.

Taking into account the fact that mcst project components are
already  2-4 menths Eehind in their implementation plans and the
fact that o new government will take over in Auqust 1984 {im-
Plying & new director of INE), it iz highly uncertain whether INE
can maint-~in [ty current implementaticn schedule. 'n addition,
the studies catled for Ey the AESP-funded part of the CrRE Master
Plan are beliind schedul e by 4-6 months due o the intense  offort
currently underway to complete the Master Plan hLefore the current
qovarnment  leaves office. Additional time has been lost due  to
INE's  recont move Lo new offices which was selill heing  accommo-
dated during the evaluation visit.  The migcion projecr  officer
has  already requested a0 new project completicn  date of 1]
December 1986 (one additional year) with which the evaluation
team  concurs. The teanm further recommendsn that all 1aplementa-
tien achedules be re~evaluated on a quarterly  hasis throughout
1984 and 1985 50 that a further extennton of the project can  he

requested {f necennacy. A reqular review procedure would also

7]



assist in identifying any major problem areas well before any

tequired reprogramming becomes imposcible.

Recommendations that follow are not technical in nature. Even
though this was not an important part of the scope of work, the
evaluation team {5 convinced that technical werk is {n yeneral
excellent and technical anpects at this point (n the vrotrect  do
not require a great deal of attention from an evaluation stand-

point.

2. Specif.c Rasomm ndations--Sumnary
a. IPE-HWIDE

1) The evaluators believe the project should be continued and
Bupported Ly AlD. while {t {s true that uge of project  menies
has not bteen substantial in the rant, 1t appears now that condi-
tions are such that TAJ0r activities can oand will  bLe  rcunted
using AID tunds. The project should be extended hrough the end
of 1986, with a further extention based on quarterly prociammatic

r

reviews through 1984 and 1989,

2) The interpretation of which activitien should be actually
undertaken should continue to Le made ‘oonely and on a case~hby-
case barnirn, without a qgreat deal of concern whether the apecific
tankn an calied for by the Project Agreement are Leing  followed
to the letter, The nminnion hap already indicated great flexity-

lity on thiz point.
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7) The INE-AID relationship should be strengthened. Because of
the dynamics {nvolved, the key person in previding relevant
information between the two is the resident advisor. The mission
should also keep the advisor appraised ¢l reactions/remarks bear -
ing on the project that are gencrated at the mission and
Washington lrvels g0 that responses are based on fact and aevents
as they occur rather than conjecture and misinformation, INE
could constder ccheduling the fnauguration of an important pro-
ject while simultaneounly honoring ity benefactors, including

AID, on a future "Dia del INE® (in May ).

8) A two-year training program should be created which will
address -he coneerns aiven in d) above ag well ag provide INE and
non-INE perscnnel with training verortunities. Such a nlan would
naturally fnclude the  :-hedule of zeminars that INE has already
uged to good advantaqge,  but which has ro-~ previcusly been cen-

trally plani:d and conmdinated.

%) I% was repirted that a rossible deterrent to using the loan
porticn of project monlea was “hat the Ministerio de Pi{nanzan
might «charje  off the amount o ied aqainst  INE's  badget. The
opposite opinion wan alan volced that the mfniatry would actuyally
add  the amount used plus dnterest to IHE'4 budqget effectively
meanina  that general revenvaes of the COE would Le uned to repay
the abligation, While the latter approach seemn nont plauastble,

the fact (s that the Project Agreement doaes not specifically

7









to produce the kind of flexible svstem that could continously
adapt {tself to INE's requirements. when not being used for
information manmagement, the microcomputer could be emploved for
technical preiramining by the technical teams as well as a nmyriad
‘0f other application:. VITA has developed such a Syntem, based
on the Apple II useries microcomputer /vhich ig Widely aveilable
and  supported in Quito) and would be interested in making its
experience avoilable  to INE. The information center is  also
interested in adaptine other tecnnclogies, such oy microfiche and
on-line datubaue «carcping, al“hough & realintic enalvsin on how
these and other fechnologices weuld assist whe overall snformation

dissemination effort has not vet beoen completed.

Ag noted in Socticn VII.2, *he difficulty that the evalua-
tors had in getting gp-to-date information on subpreiects funded
under  the AESP suggests that a computerized project nmanaagement
pystem (pocsitly using the same hardware/software as given above)
weuld  perform  an immense gervice to INE  in keeping relevant
information in an organized arnd gquickly retrievatle fashion, hn
part of such a system, *flagn® could be ‘nserted into the jro-

gramming no that, for example, gjon entering "today's datc,® the

computer would fmmediately el tne sperator what o oactions on
wvhich project s need to b Cempieten teyothac date, Thin cculd be

of aaspistance {n Keeplig trock of convenlo ;roqress, for example,

8n well as othatr acticne that might otherwise be forqotten of
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with AID funds. It 13 suggeoted that technical description of

the proposed activity be made evallable at an carly opportunity.

=~Alternative Fnerqgy Demonntrations/Conpervation--

1) While delave hawe Placued eflcrts by the microhydro
team to date, jutentially siant:icant verk fdescrited in rection
VIil.3.a) s undervay with reontes Iikely dn the near to mediun-
term “ature. nhile matntaining “echnological progress ' colla-
borating even more clovely with private firms and other coganiza-
tions, the team nveds to rake the reselta of {ts work teo date and
{ts turbine ang electronic controller developmer: plans more
acceseible o thone whko wil) ultimately wuse the technol oqgy,

ferticularly IMECEL,

2) As outlined in Bection VI1.3.b, staffing of the bicmass
team ia not Precently stable and =ay (rflucnce (tg ALLlsty to
work effectively in the wide area of activities {t hag  under-
taker. When the statfing attuation dues ntabilize, activitien
gshould Le conuol idated go that onty thome thet have the qreatest
poBssibiliity for wilerrroad {mjact are emjhanired. At the Crosent
tire, these woulds snclude the effictent crnokntoves experirenta-
tion, fuelwood ilantationa, eva'uatten of paat Liogan jrolects
and  slurey stilization,  and uze of Aaqricultaral wanten. fince
technologles heling Inventigarted ‘dovel oped try the hiczanu 47 oup
Bnd  ftn constlituent: are thone mont likely to be uned ¢ the

rural poor, {t will especially require a clome working relation-
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accord with the plan operativo, especially the reprogrammed {n-
crease in th2 “Energy Planning and Assessments® component (higto-
rically described as "Energy Studies and Rezearch”™) by about Us

$150,000, are reascnable and appropriate (see Appendix EK).

In the view of the evaluatcra, [INE's ability to generate and
disseninate useful projecet and planning information to a variety
of audiences {s abgolutely critical to the success of  the pro-
ject. While “he AESP might s5till be termed "high-riuk, high-
gain® in terms of AID's criteria for succesy, the evaluators
belteve that the project should be given the full support of

both AID and the GOE for its remaining life.
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+ Resumen del Estado Financlero al 29 Faebrero, 1981,

» "Status Report on USAID Grants, Loans and HGs as of
Dacember 11, 11984 sic ," 1) Pebruary 19u84.

Voluntears :in Tochnio-al Adalavance, “Cvaluyation of ROCApP
Project No. %36-0047, Fialwood and Alternativae Enerqy
Sources,® raport to YLAID Ragiaonal Offi1ce for Cantral
America and Yanama, 27 July 19u2,.
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8 May = Dr. Jorge Ringul, Technical Administration

Subsecretary, MNRE

Dr. Alfonso Jurado, CHief, Dept. of Economic
Studies & Project, MNRE.

Sr. Moacyr Aranjo, Head of Energy Information,
OLADE

Sr. Enrique Rodriguez, Energy Information
Consultant~-SIELA, OLADE

Ing. Abel Tobar, Executive Director, Dept. of
Forestry, MDA

Ing. Surgio Guevara, Executive Director, FED

10 May - Ing. Gonzalo Garcia, Chief, Division of Adminis-

tration, INE
Ing. Raul Maldonado, Executlve Director, INE

Additional Frequent Interactions with INE Technical Teanms:

Ing.
Ing.
Ing.
Ing.
Ing.
Ing.
Ing.
Ing.,
Ing.
Ing.
Ing.
Ing.

Michel Lopoukhine, Geothermal Group
Victor Castellancs, Solar Group
Noemi Flores, Solar Group

Letron Gllles, Solar Group

Fernando Barriga, Small Hydro Group
Julio Hidalgo, Small Hydro Group
Alfonso Mejia, Small Hydro Group
Jan Tauber, Small Hydro Group
Miguel Acufia, Biomassg Group

Amilcar Salazar, Biomass Group
£duardo Yanez, Biomanun Group

Juan Zak, Conservation

\



APPENDIX ¢

FIELD SITES VISITED

Solar House and Solar Showers Project -~ El1 Carmen
Commercial Solar Wood - Drying Project - Quito
Solar Beeswax Purification Project - Quirto
Minihydro Turbine Testing Facility - Guangopolo
Solar Water Heater/Housing Project - Solanda
Solar Refrigeration/Health Clinic - Cobos

Biogas Plant/ESPOCH Experimental Farm - Riobamba

Fuelwood Plantation Project - Guamote
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Page 4 of 11

Statement of wWork

A. Purpose - To conduct an in depth mid-term evalua“ion of

Preject 518-0029, Alternative Energy Sources.

B. Fccus - The proposed evaluation will concentrate on a
detailed review of the administrative, organizational, techni-
cal, planning and operational aspects of the project to cdeter-
mine whether original project objectives can be achiceved on
schedule. This review will examine the cffectiveness of the
exchange of ¢ata and cooperation between INE and other national
and regional instituticns, and the etfects on Ecuador's 2nergy
situation. The evaluation will assess INE's capacity as an
encrgy planning/encrgy development institution and indicate nhow
oObstacles to project implementation might Le reduced and/2r use-

ful consequences of the project auymented.

€. Scope of Work .

The project, as originally designed, has 4 major components:
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Energy Studies and Research, Energy Technology Transfer and
Information Network, Alternative Energy Demonstrations, and
Energy Conservation. Where appiicable, the evaluation teanm
will review each of these components with regard to the follow-

ing principle concerns for the evaluation;

l. Assess the organization and operation of INE's techni-
cal teanms within INE's overall Management structure ip terms of
their erfectiveness in carrying aut planned development and
demonstration of various renewable ¢nergy technologies,

conservation and energy planning activities,

2. Review the appropriateness of Past and current operat-
ing plans in terms ot relationship to overall energy pPlanning
and prioritics set by INE, staffing, comparative a'tvantage of

INE, and implementation record,

3. Examine whother Planning, selection and assignment of
respensibiliti{es have been ddcquately coordinated with
potentiai Couperating institutions, llaz INE'5 promotion of
subproject activitjies with various ¢xecuting entities been

sufficicent?

(

\

/
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4. Look at linkages both within INE and between INE and
other institutions to determine the extent to which INE's
energy planning work has been usefully applied to energy-

related progress in the country,

5. Assess the success of INE's efforts to involve other
national institutions, and the Private sector in their work,
including local 2v0's and Peace Corps. Have the experiences of
other appropriate technology groups in Ecuador been success-

fully incorporated into INE's planaing and activities?

6. Review INE's experience in building institutional capa-
bility through training (both technical and administrative) for
its own staff and those of other 1institutions. Tnig implies
both the use cf INE conducted training and Szminars plus inter-
national opportunities.

7. Discuss the valiéity 0f project activities to date in
relationshir to achieving original project purpose. Specifi-
cally, with regard to the Major project components the evalua-

tion tcam will;
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7.a. (Energy Studies and Research). Review the effective-
ness of studies and assessments to date, perhaps making

suggestions for future data collection and analysis.

7.b. (Technology Transfer and Information Network). Eva-
luate progress in the INE's data generation and reporting
system. Review the utility and pregress of the information
system, possitly Mmaking recommendations for increased

transfer and improved access and dissemination.

7.c. (Alternative Energy Demon-*rations). Conduct techni-
cal reviews of specifie demonstr.tions noting the adequacy
of methodology for site identification, impact on users,

data cullection for future analysis.

7.d. (Energy Conservation). Review INE's plan for a con-
8ervation program tncluding efforts to data in the {nitial

public awarenecss campaign,

8. Identify the major factors that have Jnhibited project
implementation, both 9lobally and :n the ftour components.
Recommnenda possinle teorientation of operational proceduroen and
Leproyramming of project funda to facilitate implementation ang

the achievement ot project objectiveg.

(\/
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D. Team Composition

The team should be composed of two members. A team leader,
with Spanish S-3 / R-3, will be responsible for completion of a
final report and an initial debriefing in country.

Team skills should include:

- Technical experience with renewable energy technologies

(project includes: hydro, biomass, solar and geothermal).

~ Administrative/operational understanding of national/

regional energy institutions.

- Economic and social evaluation of renewable energy tech-
nologies and the interaction of the natural cescurce base and

humnan secttlements.

Team members with broad background and gencralized expe-
rience {n non-conventional cnergy, fuel efficiency, information

systems and cncrgy plannihg will be most useful.,

USAID/Quito and INL will concur on tcam composition tefore

gervices are initiated. If avatlable, ST/LY or LAC/DR partici-

pation would be advantaycous,
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E. Timing

The estimated schedule for the evaluation would be starting
mid April for about three weeks in country. At the end of stay
in country including visits to field sites, and other agencies
concerned with encrgy, the team will debrief INE and USAID leav-

ing a draft outline/report of the evaluation.

F. Ten copies of a final report, prepared in English, will
be submitted to USAID within six weeks after completion of the

evaluation. Secretarial assistance will be provided by USAID

while in country.

A
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DE ENERGIA

PUBLICACIONES EDITADAS POR EL INSTITUTO NACIONAL

DE ENERGIA I.N.r.

1. .ESTuDIO INE No 4 Prcduccisn Preliminar sobre 1a Produccién
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Pleo como Energético. ’ Mayo de 1980,
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8. ESTUDIO INE No 8 Estudio en Proceso de Elakoracién

9. ESTUDIO INE No g : Posibilidades de Aplicacisn de la Sectermia
de Baia Intalpia en la Zona de Cuenci /Septbre. !
Por: Michel Lopoukhine v Henp: Cieda

10. NOTAS TECNICAS DEL INE No 1 . Energfa Solar, Conservic:iin de .3
Energfa una Tlustraciit, cviemore 1€
Psr Franklin Zirras-- Flerra
Varnaes

~I73as Muni
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18.  Balances Energéticos 1969 - 1978
Por: Instituto Nacional de Energfa, bajo el auspicio de la
Seccién Ecuatoriana del Instirtuto Paramericano de Gao
grafla e Historia. / 1982, -

19, Pruebas de Colectores Solares Prototipo I - SOL - 200 - 82
Por: Franklin Carrasco, .lean P. Durand, Fernando Gonz&lez /82-0S.

2C. Istudin Frevio Aa Medidas Tendlentag a disminuir el “:srsumo
tes L=, ,sJclio 1382,

‘Znero de 19861,

21,
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Fer: Ziuards Yine-
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-

-5, Estudio HiZrzlfring rATa el Frovezses “aldonade. /3ulio 1981,
For: rarmando Farriga '

- * ’ . - . ¢ o 0a
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For: Falrigs Tivade
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27, Aprovechamiento del Gas Natural Campos: Shushufindi-Aguarico
Por: Rodrigo Tirado. / Abril de 1982.

28, Plan Maestro de Energfa An4lisis del Corsumo de Irarzs
Sector Transpor=e anp 2l Ecuadorp. / Septismrre ce 12383,
Poir':  Pater Kublank

29, Nazura: 3as “Tilizaticn #g
Zcuador Freiecs I0U 7o 20
of TerAni-a: Tzcreravion :
The Fog5ibiliciag of 31 23-
Tzuazor, JTetibre 3a t3gp
for: 21T Fa---
30. Estimacitn ce 5 dor il

. ~
- J
(Segin Feduyccisgn del Modelo
for:  I.4n Fazmimg

32, Termes Ada 2a
Alcoaol dang
Por: tduardo “or

33. Fricuesta zara a0 Uso de Tamniaa: I3tz lcss am o al rrosests
SeiTdrmics "Villa de 108 Chil'as”, S B3 - 01 - 20,

., la cravisisn A Large Plazo da 1y fa-gody 4a Irergla: Lla “ess.
) -g'a vEser
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3s, Recursos No Renovables Yy Modelos de Crecimiento Econdmiza, 1982

Por: Arturo Villavicencio

36. Primer Estudio Sobre la Demanda Final de Energfa a Largs Plazo
Por: 1Ivén ?azmifio v Pierre Vernetr. / Pebrero - Abr:) 1981,

37. Fevicidn de “iteratura der 2io-Abcna. /Marzo 1983,
A car Salazgar

K PePOTT on Inav o T:tiznalizavion im Zcuadorian Transzcre Sector
(Crtan Ficsengar Transiort inm Tuiec) June, 1981
Por: _©an Jisiewjen
3. Zesuerimiap- 5 e Talentirientg de “gua para Piszinas
50L - oot - =2 87 -2
For: Tranklin Tarrasen, Ternande sonzdle:z y .9, Tyurand
Lo, Colectoras Solires Planos °rototipo INE
Sl - 83 - 702
ui. Kociones 8dsicas sckbre Generadcres Tospuols icos
I- 5oL - 002 - 52 3 - 02
Por: Franklin Carrasco, Ternands Sonzflez v Jilles Le Tram
. . - - fa ¢
“3. 0 Istudio de un 'POT-T#RTAL 2e Sranos Usande Irergfa Iclar
I -z20L - 2ou - #2 9]
- T - - ) IER-RE o N
Fer:  Frankiinp ‘ernando (enzflies v 07, Surand

Talantsriente ‘e L

“l. Sula cers 14 5TT8NACin de Tinceeas de 2
€in Inerzfa Solar
SAL - 2085 - 33 83 - 0Ou
For: Franklin Tarrasca, Far-ando ficnzdlez y Gilies Le Tron
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46.

47,

49,
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Aprovechamiento de la Energfa solar en las Té&cnicas de Secamien
to de Productos Agricolas )
SOL - 206 - 83 83 - 04

Por: Franklin farrasco, Fernando Gonzdlez

I

5 sobre posihles aplicaciones de Técnicas Pas:vas

Parz Viv:iendas de i1nceras Social en a! Z-iadsr
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{1} {2) (3) {4) (521-4) {1) {(?) (1) (4) (5=1-4) (1) {2) {3=1-2)
1. 'S‘.\U_:{'S E IMYSTIGAC IO~
RS 1< § 100.0 3.2 3.2 2.3 $7.7 250.0 91.1 91.1 49.1] 209.9 3%0.0
A LIRS SO L) —=:4 E1X == =2 257 EELLLY =7
A. Estuios 100.0 3.2 3.2 2.) 97.7 20.0 16.9 18.2 18.9 1.1 200.0
B. Instrumentios de Me-
gizida . -— - - -- -- £0.0 60.2 60.2 18.7 61.3 -—
C. fdss pora Imvwesty-
gxidn y de.acrollo -— -— - -- -- 150.0 12,0 12.0 11.5 138.5 150.0
4C.0 218.) 218.8 1)4.1 265.8 200.0 0.0S 0.05 0.08 199.9% 200,0
A. Txaralecincia de Teo-
mnlogia s00.0 33.3 38.) 28.3 172.9 120.0 J.05 0.0S 0.0% 199.95 90.0
B. Gonlro de Lilorzac]sn -~ - - - - 80.0 0.0 0.0 0.0 60.0 80.0

C. As2scr Residento 200.0 180.0 180.0 105.8 94.2 = . -— - - -~ 3o.0
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PRELIMINARY RURAL ENERGY

DEMAND/USE PROFILE
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Clay stove production

Producing fired clay stoves cane 0asily to Prederic
Yetbanga. Living fin Guilongou, a village 35 km from
Ouagadougou, Frederic had already distingui{shed hinself
48 the area's zost skilled and {nnovative potter. After
helping a Prench volunteer bu{ld a downdraft kiln and a
Potter's wheel, with financial assistance from VITA, he
v¥as able to build one of ¢ach for himself, The kiln
lowered the cout of fuel to fire his wares and iEprowved
the quality of the products. The potter's wicel allowed
him to establish . wvhole new line of goodz, Including
Plates, vases, pitcheras, and other {temas |in
product line of 3000 chicken wgter-
national center for chicken produc-
tion, Working first with Tim Wood ard later Sanm
Baldwin, Predaric tried one stove design after another
until a fora was developed that gave high efficlency, was
durable, and was easily produced. Although fleld tests to
detcrmine lifetime and wood savings are not Yet complete,
and mlding and matecrials problems tennin, he i3 selling
his fired clay stoves as fast as he can produce them
without interfering with hia other products.

Bis stoves sel) for 600 CPA (about USS 1,.%0)
duction costs broken down as followve:

@rs per year for the

vith pro-

Labor 50 CPA
Firing 25
Metal grate 100
Transport 50
Total production costs 225 Cra
Profit 37%
Sale price 600 Cra

shaet of alay for the basc of the stovae,
for the top. The two 6068 are fired
to atr dry, and then fired in the kiln,

Frederio cuts a
and forms a boy]
together, stacked

vIra Nevs/January 1ga4

construction errors, follow y).
and quality conerol are both
essential and difficulte,

Thus, massive multipot stove
programs--at jeLut those {n
the Sahel--have g9 far seen
litele success. This ia likely
hot because of unknown cultuyr-
al facto:s, but siwply because
the stoves do not work well,
By contrast, “laproved® tradi-
tional stoves that do show
acceptable Perfosnance, low
cost, and aasy production and
diatribution have ga{ned fair-
ly wide use ip Some areas,
cultural factors notwitnastand-
ing. (Examples of such “{pg-
Proved® stoves are (he tradi-
tional malgache ar si1ngo
stoves for wond.) Whether or
not cultural factors will slow
8tove programs hag avaited the
development of a high perform-
ANCe Aatove to be tested.

Hovever, excessive and fre-
quently contradiciing demands
have oiten been Placed on the
production and pecformance of
proposed inproved itoves,
-0 Oothers, acome of thexe
demands are tlat they cost
litzle or nothing, be bLuilt of
lecal matertals, and be tasy
to construce, Yot have a rga-
Sonably long lifetine. They
must have a simple, foolproot
design, yet bae energy effj-.
Clent: prov:ide Light to coon
by or tor social tunctionas,
/et be enclosed o prevant
burns. They nust provide space
heating in the vinter or
cold climates, /et reduce the
amount of heat 1n the witchaen
during the warap tasaon;  and
finally, they must  evacyate
smoke frox  the kitchen, yet
leave amone (n to tepel ter-
mites and FOsquitoes and pra-
£orve food {n the rafters o1
vaterproof the thetch., Clear-
1y, such excessive demands
Pteclude a rational deniqgq
procecs. In trying to meat
this lapossiblae tange of de-
manda, getove Jenigners have
often forgotten their original
pur;-ae,



Stove Design

After reviewing stove pro-
gcaas generally, and seaing
their lack of success and
thelr contradictocy tequire-
ments, wva decidad |t was nec-
essacy fi{rat to ask what L[t
was we wvace trylng to accome
plish. The anawver, quite sim-
Ply, was to reduce wood con-
sumption.

With enargy efficiancy as
ths bssic principal we then
returned to the fundamentals
of combustion and heat trans~
ter--conduction, convection,
radlation~~-to design a stove
that would 7j:ve high perfora~
ance. In doing thi{s, wa dis-
coveced that oaasive multipoe
Stoves combined many af the
wOorst possible desiqn featuras
and had very strice lntrinsic
limtts on rheir serformance,
e wvare rthan led to a consid-
scably diffacent deaijn, uwhicn
proved to be cathaer sintple
{aprovaments g tradlisional
focaa.

Conduction

Conductive heat transfer tin
4 13tove 131 the PLocess thae
carries heat theough the pot
tOo lts contaents o¢ through tiie
stove wall t95 the cutatde.
Hiqh conductiviey 1luratnun
pots can save energy by con-
ducting heat e4nlly to the
contents, and they are not
likely to break like clay
potas. In a very few years btoth
the production and the use of
4luminua pota have spread rap-
ldly throughout Weet Afcica,

To teduce heat losa le i
ReCetsary to alnimize haat
conduction (nto and theough
Btove wvallye, Many atove build-
ers  had previously belleved
that the thicker the wall the
better Insulated a stove woyld
be. T™his was, (n pact, the mo-
tivation behind nassilve stove

jf:}\ AIDR Thraee.
Hole Stove

Three-Stona "Stove”

Fired-Clay "5ingo” Stove
Srom Mald

4
bDeftle
—
Matal "Nvaliache” Stove Cutduay vieu of Xaya Tuo-
Jrom N{jep hola Stovg
Same Traditiomal Stoves Some Mingsive Stoves
~
;,~
<]
S
\1‘—__—-I‘J
I{mproved Metal S:ove [mprovea Firea lay stove

Some [mprcved Stoves

VITA Neve/January 1244 ?
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Conductive heat transfer

Reducing heat logg through the walls of a Btove (s one
way to increase radiant heat tranefer to the pot, assist
convective heat transfer, and laprove combustion,

The wall of the stove ia cold at first, During cooking,
the wall warms up at a rate that dependas Primarily on jitsa
mass and the type of naterial {t is made of. As ;¢ wares,
the total heat absorbed by the wall or transamitted to the
Outside decreases to 4 constant, steady state value.
Lightveight matal walls wara quickly. Pired clay walls 2
Cm thick warm more Glowly. Massive valls, such as 10 cn
thick concrete, wars more slowly st.ll.

As seen {n the graph, the heat lcas by even a bare
metal wall i3 less than that of a concrate wall for coox-
ing times of less than 100 minutes, and tne integrated
heat loas 1s less for the bare rcotal stove for a little
over 200 minutes. Thus, only for the longest of cook ing
times can the concrete wall compete with 8 bare matal
wall and i1t can Never compete with a meta! vall that has
4 one c layar of {iberglass insulation over {(t.

It we compare the total enerqy absorbed tO warm these
various walls, the advantage of the lightveight wall be-~

COomes even more obvious. The table below Ihows assumed
Average values of mass (M), temperature change (T}, and
specific heat (Cp), and the resulting enerqgy (£} absorbed

tO waram the wal
of water.

Ccompared to that needed to varm the pot

M Cp T E
Metal Stove J.0 xg 0.45x10)3/kg°c  200°C 270 g
Massive Stove 100.0 U.88x1013 100 8800
Wazer 7.0 4.18x10) 80 2340
Thus, we rote the trenendous amount of *nerqgy naeded to

varm a concrate stove to its Steady state valye,

- Saal Less iste sy SIteph o ious suils Prave diamatet 10 30 am.
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design. However, as discussed
in the box at left, quite the
opposite is trye. For €00k ing
times of a couple of hours or
less, massive walls actua)ly
absorb more heat than even a
bare metal wal) loses to the
outside. Instead of massive
valls, atove walls should be
made as light ag possible and
be covered witn lightveignt
insulants such as fiberglass
vhere economic.

Abandoning
that massjive
insulatora
lightweight

the aassumption
valls are g~od
and switching to

rmaterials have
particularly imporrant implia-
cations: Stoves of these
lightwelignt matetials wyll e
portable, maxing Tentralized
MABS Production possitle -

all the attendan- advant ajes
of rapid production, iow cost,
and good quality contro; .,
Being commercially produced,

SJuch stoves can have :the add;
tional marxet svantage :f o
professional ?:n;sn.

Convection

In a stove 12 11 the convec
tive heat transfer process by
which teat 1s transferred from
the hot Jases leaving sthe ti1.
L0 the 0t. To Faximlire con-
vective heat transfer, |t 18
neceasary 0 pass  the ot
A8e8 Over as much of the st -
face of the pot and Lthrouqh as
Ao a channe) as
dete again arwe
serious deficiencies of
Sive myltipot stnves,
Typically, only a
of the jot s
hot qases, with the pot clus:
ing off the pot hole to pre
vant the escape of amoke, As
the hot qgases are ditected
toward the chimney they have
larya apaces through which (o
sans by thes pota, lovering t)e
amount  of haat  tiansfefred,
Baffles to torce the hot nanen
close to the pots are usually
bullt tnto masaive Stoves, bLut
they are rarely bullt correct-
ly. It is extremely difficuly

PoOssible,
o of  vie

TAPR

fraczion
exposed to (he



to contrc. the dimensions to a
few Dillimeters in mud or ce-
zent, particularly wvhen each
stove 1s {ndividuelly hand
crafted cn slte--even by a
mason who has been adequately
trained.

Narcower channels jive high-

ef convective heat tranafer
efficlencles. They 3ls0 de-~

Clease the naxinzum 3lze of the
fice and can reduce the over-
all reating rata. If the chan-
nel 13 toO nacrow, the flze
“ill be completely cncoked off.
As diacuased in the Do at
tight, a channel widtn aust ze
chosen that finda a compromise
between nign  efficiency and
tapid heatinqg,

This cuspromlle myst Se ~wade

cacefully, however, Lecaule
convective haat tzansfer "o
the pot 13 perhaps the sinqgle
moat important process oy

whl7h stove perfoc=ance ~an Le
lapcoved. (% 13 sl30 extremely
sensitive. For aexamplae, "he
efficiency ot -cnuect.ve heat
transfec 1%3elf :an  !ecreane
by a factor of four o
3laply by (ncreasing *he jot-
to-wall ;ap (or channel w«1dth)
from 9 mm 0 12 wm. !n taesta
at LI5S0, increaszing “ha ot -
to-wal. jJap frum 4 mm ot ') wa
alone reduced the
woord  savings fi-.m
petcent 0 1% peccent,
This
tive
very
Plracz,

Lidm

puitent al

Arar Ly %)

Tenslitivity 5f oonveo-
neat  tranafer has e
itportant  1aplizatiunas,

nass sroductian at
ttoves (and aatcning pots) to
ensure Yreclae dizensianal
contral {3 virtually essen-
tial. Ewcept for possibly thae
slaplest deslgna such asm the
one pot chimneyless tuve,
488ucing proper 1izansional
contral In sfte-built atcoves
becomes axtremely 41ff1lcule it

not impoeslble. Secund, each
8tove and each ot myst be
matched dimenaionally and,

thus, one muat abandon the
Clexibiility of the traditional
See prje 2. Alao see relaiad
atory on pu,L (9,

e
| fer--+

2 . )
ective Bdar trunafer from the hot Jasea

oy s

‘tn"nﬂﬂ:bat‘tlb the aingle woet. {mpoctant vay t0 laptove a

stovgir pas focnance. An- open Cire exposed -0 the wind can
be vatiemaly vesceful. A® 8000 as the fics {3 put inatde
& kikaohem or a protected area, (ts etficlency increases
dramagically, to arocund 17 percent. ™™ Inczease ef?icien~
cy. futther, {t e RECeTIALY tO expome the entire surface
cf the pot to the hot gases, farcing the jases Ajainst
the sides of the pot. If walla are imilt 1wcynd tha not
ve ask how close they must be to zprave stive jecfoc¢a-
ance elgnificantly~-10 ca? ! cm? ! =w? At Viorm, therae 3
n apprecisble forcing of hot jases 1741030 *hae wall, At
! =, thacre (8 not enouqgh (Gom for "Ne 1mike * vags, and
the fire Jdies. Pxperizents and calculations (adicate an
Optimss value in the range of 4 to 4 =3, lepanding n the
slie and shape of the pot. It (8 preferanle o teep 'l
qap as asaall as pnssible without Chexing *me t.re 0 “av-
Ing toQ much smoke escCape “ut the <foor.

In the /jraph below we see that tho efficiercy ¢ une
vective heat Zransfer {(Ncresses ver/ Al with tte ot
to wvall gap 3 and only slowly with rthe :nanav. .engen L,
[t 18 also lapacrtant o note that ne Ay f'en have a
trade~qf? bHetwean the efficiency and the heating rata,
long nartow japs can have veary high efficienc.es 'nt low
heatinq ratss ccmpared to wider ‘Jape. Th.y zeans that a
coaprcmlae nust wometinmes be aade letveen {iel ‘mnsyop-
tion and the patience of "he umer !n seinging A pot ta a
botl, In aldition, the lensitivity of the effictency on
the pot to wvall qap teajuices precine conttol of Jimen-
3lons~—possible oaly thicugh aass jeoaduction--ind the
careful matching of atoves to pots,

Xx
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drawn on paper at flrat, A nore perzanent copy
can be cut out of alieet melal. To prevent (ts
loss through use &8 s 2tove itoelf, wveld matal 2, por Apherical pots, templatae

vertica. chrannel Uy which the heat can try -
Fass the pot. If the sesa 18 crossvelde! ug Yoo dtoves

Using a template for

Use of a template of pattern when cuttlng metal. Thue, for a 90 cm Clrcunterence pot,
8tove parts helps ensure dizensional accuracy & 4 ma gap, an end to end welded seam, and
and speeda production. Tha template can be. | =3 thicx metal we find;

L-’002.500.]-!2.lcn

helght B i3

bars to 1t lerngthwise. For a spherical or determined Iry the aum of the alrhole height
cylindrics! ot, teaplate design 1a8 etralght- {A), the ate-20-pOt helght (P), and the
Lorward. Prejare aucn a tezi;late following tlie 4mOUNt necedsary to extend a few centimal-
atepa Delov: ¢rs atxove the pot's Raxlimum clicumfetenre
vhen In place on the stove T
1. The leng:h of the teniilate {m Glven try B = A+ p a7
L =C+Geser Trpical values for A are cm and for p,
C is deterained iry *he massurement of the 0.4 of the pot Alamete:. Fotr oylindrical
POt sriand its wilest clrcumference. G i3 pats the helght T 1 typleally % to 10 rwm
determinet 7 e desiged [(Dt-to-wvall jap, The Lest hNcight T s determined moire pre
G = Jvigap,. For a 58p of 4 na, G = 2.4 cw; Clsely try comparing the incraase! efficien-
for 6 ea, C= 3.6 cn: for B e, G = 4.0 ca. T and reduced fuel Lse cause’ DY the addy-
A gGap of four to mix m 1 recommended. tIonal helgnt versus the lncieased et of
inCrease U uniy .! exceaslize Imiae CioDes the extta meta). Additinne; el ht can also
Oyt the Wwir 31 the feating rate i3 tom, e provided st the 1oy ardt ottes of the
slow, 5 13 detsralned fry the mmount ¢ template, tinically Vo= cach, to allow the
Overiap (5 the aeas. it ia preferable to elge to be folded over o Piotedt mjalne:t
ve.d the stuve toqethar end tn e} fthua sharp eijes and lacrease t%e stove's 1714~
8~ 0 "o prevent the creation of a seall Ity and strength,

uYsually have four aitholes, abwiyt 1

folded, tyjical ve.es for 8 will e ' cm. - A by ) cm oeach (A s ) -y Space them ayn
T 1a deterained try the tlhickness of the metrically, ut far Ny away froms the
metal used., One typically uses ' pm (v = door and tho seams tn avo:d veakening the
0.) om) ot 1.% mm (T = 0.47 cm) thicu stave. Cut the alrholes on twn aldea only

Ia pot supporta

- - '
’ b 3203 g
A alf bolee

" o Templates for a folaes
L suppori, a welda! [_braniet,

and a wte triangular sup

port- of '-re.rod.  Supporta

thould -be- ept small 10 mm.

Tewplate for o oyliniroaal metal etove shail. wime tAMr shialiing the pot,

s Py Wt
. ' ST e

lo
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APPENDIX J

CONSERVATION GROUP ACTIVITIES

Conservacifn Ene gética

Convenio USAID-I} T

A, Proyecto(s) elecutado(as)

Al. Campafia de ahorros energético (gasolina) destinada a
automobil:intas, a n.vel nacional

Fecha: Cctubre~-Novienmbre 1943 (5 nemanas)

Descripcibn: difusionn de conseos de manejo y
nantenimienta; mediante Anuncios un
radioc y televisian y diasvtribucibdn de
folletos durante matriculacibn
vehicular, Se difunethH % anuncios
diferenten (uno por gem na)

Yy Atatribuyd 409,900 folletos.

Pinanciamiento: Us5s :0.4n9 Para matertalea, fondos
no reecbolasalles IVa
Uss 75.000 para radio-TV, GOP
(Ccrpr)

Contrapartaon: CEPL, sSENODIP

B. Proyectos en esecucilin (durante 1984

Bl. Campafla de ahourro energbtico an hogares {gas y
slactric:dady),

Duracion: " memanasn.

Descripeidny  d1fusidn conseioa y pricticans de
ahorro, mediante radio-talavianibn y
distrihucidn follatos, a nivel
nacinnal . Y anuncine diferentas
durante " semanas I} “ada nemanal),

Financiamiaento:r us5s 25,000 para realizarcian
anuncioas, fondns no reimbolsables

HAY

UBL 75,000 para radio-Tv, gop
{ingcr.l

Contrapartas: INECKL, BENDIP



B2.

Bl.

Asesoramiento a induatrias Y eacuela politecuicas
on arsa conservacion arergeatica {ndustria

Duraciofi: 12 mases
Descripcion: - Aasesoramiento academico a
ESPOL Y practica a {ndustrias
(guayaquil), 3 meses
- 4sesoramiento academico a EPN
{Guito) a fndustria (nivel
nacional), 9 mesecs

Financiamiento: USS B0,000 para 12 meses hoobre de

consultoria especializada inters-
naclonal,

(50,000 no ratmbolaables, 310,000
Prestamo componante IVh

Contraparte: ESPOL, EPN, Cdmaras de Industriales

Promocion en sl sectnr tndustrial

Descripciod: distribuciof de follesto gobre matodos
de racionalizactif anergatica en
pPlantas tndustriales.

Pinanciamiento: USZ 4,000 para i1apresion 19,000
follatos fondos no reimbolasables
I[Va

Contraparte: Edmaras Industrialea



APPENDIX K

Revised Implementation Plan for

ALTERNATIVE ENERGY SOURCES

Project. No. 518-0029

The followiny is a summary revised financial plan which
demonstrates the reprogramming of project funds for CY-84,
CY-85 and CY-86 of INE - AID project. Despite a current PACD
of 31 December 1935 we anticipaté the necd for extending the
project for at least one year. INE's recently supmitted
revised operacing plan indicates a rapid increase in the
dishursemnent race., However, due to the uncertainties of the
current government wﬁich will pass the reins to a new
adminintration 1n August 1384 (implying another new Director
of INI) 1t 1z uncectaln whether INE can malntaln the
implewentation pace chown In 1ts operating plan. It is,
theretore, expected that the project whould be coatinued
througn CY-06 16 order to achieve the project purpose in a
rational manner. The project cvaluation to be conductea
ducing May 984 should reinforce and better detine certain

agpects of the reprogramuing herein presented.



Notes on Proposed :eprog:amming.
I. Energy Planning and Assessments

The rajor increase in the emphasis on cnergy Planning has
recently OCturred. The feprogrammed budget lncreases funding
for this Ccmponent. by almost U55150,000. The shife ;g
Justifieqg by the increascd GUE concern for more Careful
Management cf the country's energy Sources, i light of 4
growiny apprceclation of trends )n domestie o1l Proauction apd
Consumptiorn, It 15 anticipated, that after the p:allmlnary
energy plan 1y presented to tpe New government in August, it
will want o to conduce Mor2 getaygled Studies c¢n which to

base Specirac decisions i, the encryy tector.,
II. chhnology Transter angd Informatinn Center

The apparent decrease 1 tunding for this component
refleces the tacy that a nuinber ot Promortional ,ny training
activities telated to Spectfic technologien dave Linan Included

under thogae hcadings jp e Demonstratxons.






II1. NCE Demonstrations

As a result of intensive efforts by INE during the laut
8ix montns, ihis project carponent now has the bect definition
in IKL's plans. 17 INE can increase TS Ccoordination with
other Luplementing entiti-n, there 1o NOpue that theon.
Programmed demonutrations will Legin to Le fealized and wyll

have a constructive Impact on future renewalles develomants,

IV. Ene:zgy Cunservation

This componcent has gonerated consigerabla interest and is
receiving slightly more attentien. The nmajor opLtacle to
TLCCLAVE utiliation Of funds femaing Che acquisition of

qualiCivd and capable long-term tochnical waalatanCe,
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