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I. GINIRAL SUARNMY 

The 
 purpose of the Alternative Enerqy Sources Project 
(AESP) is
 
to increase the capability of 
the.National Energy Institute (INE)
 
to influence energy policy and to promGote non-conventional enercTy 
alternatives appropriate Ecuador.for 

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:
 

I. Enrgy ausl2 an R .ea=rCb to help INE complete the inventory
 
of energy 
resources requ.red by thE National Development Plan, to
 
enhance INE's institutional capabilities, 
and to promote the 
iiivo venment of qualified public and private entities in analyses 
and invustigations of energy issues and 
concerns considered 
 of
 

priority interest by the GOE.
 

2. Zn== TnDIDZ4 Trnfaez ad lnfnrmatin Bezi*.wI to
 
facilitate the exchange of data and research on 
NCE among a wide
 
range of public arid private institutions in Ecuador, as well as 
between 
 Ecuador and other countries. This component includes
 

financing of a long-term resident advisor. 
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3. Altenal " Ener TbnehgLolo Demonstrati on anU Daimin 
to test NCE technologies that Ecuador may be able to develop 
to
 
supplement traditional fuel 
sources. 
 INE will carry out alterna
tive energy demonstrations directly and by entering 
 into sub
project agreements with Ecuadorian public and private 
entities.
 
Initial subprojects included 
micro-hydro and solar 
 hot water
 
heaters as well as biogas plants 
and fuel-efficient 
 stoves.
 
Geothermal 
 is an important new area of 
 investigation/demonstra_
 

tion, as are passive solar, 
 photovoltaics, 
direct combustion,
 
gasification, 
use of agricultural 
resources, energy plantations.
 

4.-2xQ. Oi.n Df E Q=2rvzti jn through media campaigns and
 
other methods to discourage wasteful 
 uses of energy by
 
government, business, 
and the general public, ind throuqh the
 
expansion of 
INE's service capacity to advise and assist in 
the
 
adoption 
 of energy saving measures within the Ecuadorlan public
 
and private sectors.
 

Even though project 
 funding was first obligated in September 
1981, the true operational starting date is actually June 1987 
when AID authorization for actual disbursements 
was given.
 
Therefore, while project has really been
the 
 in nor,tion for 
about two years to the time of this report, 
no project evaluation
 
has ever been done. The present effort, 
 therefore, constitutes
 
in effect a mid-term evaluation with about 
1.5 years remaining
 
until the oriqinal project completion date (December 1985).
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The evaluation effort 
was conducted within an 
 atmosphere of 
concern expressed by AID/Washington and AID/Ecuador why seemingly 
so little has been accomplished in terms of expending obligated 
funds to date. The evaluation, especially section V.3, outlines 
reasons for delays and/or difficurties in spending 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 coordinated structure from a programmatic point of
 
view (Figure II) as well as 
adopting a comprehensive two-year
 

operational 
 plan approved by AID/Ecuelor. The evaluators be
lieve that the possibility for eventual project success is 
inti

mately linked theaeto two important develorxnents. 

In terms of institution-building, the AESP is already a quali
fied success 
in the eyes of the evaluators. While it true
is 

that I!NE has 
 used other resources available to 
it as well as
 
those through the AESP, 
 the effect has been to develop consid
erable technical and planning expertise within a single organiza
tion. This is an 
unusual situation in Latin America.
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It is true that conservation, 
planning, and NCE developent have
 
not previously 
enjoyed a high priority at a national level given
 
Ecuador's position 
as a petroleum exporter 
 and its heavily
subsidized petroleum-derived fuel 
prices at home. 
 Neverthelesa,
 
INE activities 
 have been critical in beginnin 
 to develop a
 
consciousness 
 in these areas. There would be 
no national voice
 
for these important concerns were 
it not 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 energy policy in
 
the country, in particular the energy 
sector institutions such as 
CEPE (the state-owned petroleum consortium) and INECEL (the 
national electrical utility). By law it has the responsibility 
for developing the national energy plan involving these two
 
organizations. For 
this reason and also to 
improve its ability 
to
 
disseminate 
 useful project information at 
the field level, rNE
 
must concentrate among other important tasks, 
on developing an
 
information center and information transfer capability. An ef
fort 
 in this direction has been initiated and needs more 
 empha
si8. Even 
 in this area, an important first step has recently 
occurred in the formation of a "technoloqy transfer* group with a 
full-time coordinator. 
 This group will the
also consolidate 


4
 



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 August, 
 there is
 

reason to believe that the "second half" of 
the project's life
 

will be more vigorous than the first, particularly in the plan

ning component. The evaluators therefore recommend the ccrtinued
 

support of the AESP by AID and the GOE.
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FIGURE I 
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FIGURE I
 

Consejo Nacional de Desarrollo (CONADE): 
National Development
 
Council
 

Consejo Superior de Energla: Superior Energy Council,
composed of re2.evant members of 
the Cabinet of Ministers
 
(Gabinete).
 

Ministerio do 
Tndust~ias, 
Comerclo y Inteqraci6n: Ministry of

Industry and Commerce.
 

Mtnisterio de 
Finanzas 
y Cr~dito P6blico: Ministry of Finance
 
Ministerio dc 
Recursos Naturales 
 CMNRE):
 
Ministry of Natural Resources and Energy
 

Corporaci6n Estatal Petrolica Ecuatoriano 


(jnorg6ticos 


(CEPE): State
 
Petroleu~m Company
 

Instituto Ecuatoriano do Electrificaci6n (IUIECEL): State
Electricity 
Company
 

Instituto Ecuatoriano do 
RecursosIlidraillcos: 
State water
 
utility
 

Comisi6n Ecuatorlana 
do Enerqia At6mica: Atomic 
Energy
Commiss ion
 

Centro do Levant ' :&;eto Inteqradro do Recursos N ituralos porSens or2 mo o Sate 11 itf-", 1 th 3-ta:t ion -

Conscjo TC-cnico: INE'3 Board of Director3, conoistinq of
subsocret.7ry of MURE (chair) ; representatives 
the 

of the Ministryof Financn, Ministry of 
Industry and Commerce, CONADE, CEPE,
INECEL, Water Utility, and 
Atomic Energy Commission; the
Executive Director of 
the Earth Satellite Station; and the

Executive Director of 
INE (secrntary).
 



FIGURE II
 

Asesoria Jurdtca: 
Legal counsel
 

Comit6 T6cnico - Administrative 
ae Coordinaci6n: 
Executive
Director, Directors of 
the Planning (DPRE) and Development
(DDE) Prograwm, 
 and Heads of the Administration and
 
Information Divisions
 

Division Administrativo 
- Financiero: 
Documentation 
and
 
computation
 

Division de Informatica: Documentation and computation
 

Direcci6n de Planificaci6n y

Planning Program, under which 

Recursos Enerq6ticos (DPRE): The
 
are (a) the 
Energy Planning
Diviaion, responsible 
for energy balances, modeling,
evaluaLion of 
projections, and policy recommendation; and (b)
the Energy Resources Division, responsible for supply 
and
demand-data collection and 
other resource studies 
to serve
 

planning.

Direcci6n de Desarrollo Energtico (DDE): 
The NCE Development
Program, under 
which are (a) the Division of Energy
Diffusion, responsible for dissemination of 
technologies; (b)
the NCE Division, responsible 

and 

for solar, minihydro, blomciss,
geothermal projects; 
and (c) the Conservation Division,
responsible for 
energy auditing and conservation projects.
 



FIGURE II
 

INE'S INTERNAL STRUCTURE
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FIGURE III
 
INE'S INTERNAL STRUCTURE, NOVEMBER 
1 9 7
 9-OCTOBER 1983
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II. PREFACE
 

The ev!uation took place 
over a three-week period doring 
April
 

and May 1984. While shor.. site visits to INE projects outside 

Quito were 
made, most rf the information was gathered through
 
interviews with INE and AID representatives and others in 
 Quito.
 

Two informal pre:entations 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 report were 
in general organized according
 

to major categories given in the statement of work.
 

Evaluation tean, mf.mbers consisted of followingthe individuals: 

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

Ruth Hombach, Ph.D.
 
68 Glynn Avenue
 
Ottawa, Ontario KIKIS8 
Canada
 

The team 
 wishes to express its thanks and appreciation 
to all
 

who participated in the evaluation effort and especially
 

acknowledges the administrative assistance, guidance, 
 and
 

logistical 
 support of the following individuals: Carl Duisberg,
 

USAID/Ecuador Regional Energy 
 Officer; 
 Ing. Pablo Maldonado,
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Executive Director, INE; Ing. Eduardo Moran, 
 Director of the
 

Division of Energy Development, INE; 
 Ing. Fernando Gonzales,
 

Acting Director, Department of Technology Transfer, INE; Dr. Hugh
 

Pearson, Energy Advisor, INE/AID..
 



III. LIST OF ACRONYHS, APPENDICES, TABLES
 

AESP 
 INE-AID Alternative 
Energy 
Source Project
 

AID United States Agency 
for International 
Development
 

CEDRI 
 Integrated Rural 
Development 
Secretariat
 

CEPE State Petroleum Company
 

CONADE 
 National Development Council
 

CREA 
 Regional Development Organization (Azvay Region)
 

Direction of
DDE Energy Development
 

DPRE 
 Direction 
of Planning 
and Energy Resources
 

EEC 
 European Economic 
Community
 

EPN Polytechnical School (Ouito Region)
 

ESPOCH 
 Polytechnical 
School (Chimborazo Region)
 

ESPOL 
 Polytechnical 
Sc:hool (Guayaquil Region)
 

FED £cuadorian Development Foundation
 

Government
COE of the State of Ecuador
 

GTZ Cerwan Development Assistance Agency
 

EcuadorianIEOS Inn itut,e tor Sanitary Works
 

INE National Enc.-gy 
 Inaititute 

INECEL 
 State Electrical Utility
 

JNV National Hou9fng Board 

MOA Ministry ol AgriClLure 

MRNE 
 Ministry of 
liational 
Resources 
and Energy
 

NCE 
 Non-conventional. Energy 

OLADE 
 Latin Americin 
Energy Organization
 

PRONAF 
 Forentry Service of 
tht Ministry of 
Agriculture
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SECAP Ecuadorian Professional Training Service 

TORs Terms of Reference 

VITA Volunteers in Technical Assistance 

4F 4H Clubs of Ecuador 
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IV. INTRODUCTION 

1. The National Energy Institute (INS)
 
INE was created in May 
 1978 as a semialtonomous agency under the 
Ministry of Natural Resources and Energy (MRNE) to serve two 

functions:
 

o To serve as the energy planning body for" the (overnment of the 
State of Ecuador (300), and 

o To promote nonconventional energy (NCE' development in accord

ance with GOE policy.
 

Figure I shows how 
 INE stands relative to other parts of the 
GO--relevant because they contribute membars to INE's Board of 
Directors. Figure 1: shows INE's internal organization. 

2. The INE-AID Alternative Energy Source Project (ARSP) 
To support both of INE's functions, the GOEand the USA agreed to
 
finance the AESP, 
a project for "(I) enhancement of INE's energy 
sector planning and analytic capabilitien; 
 (2) development of
 
information network and technology transfer mechani:r:n for the 
energy sector; 
(3) demonntration of and dirnemination ef 
nuccens
ful non-conventional energy applicationn appropr late to, 
Ecuadorian needs, and (4) promotion of energy conservation.* 



The 
1981 AESP Loan and Grant Agreement 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 US $1,900,000, 
 both to be disbursed
 
incrementally over 
the life of 
the project. The Agreement further
 
specified 
 that the Project Assistance Completion Date 
 would be 
December 31, 1985, "or such other date as the parties may agree 

to in writirg." 

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
cripti.,3, the functional aspects of the Agreement can be s'Irma

rizej as follows: 

(a) ncarcb. This component calls for 
'NE to underake enerqy demand studies, e-1pecially for the rural 
sector, arnd studies to ... Ecad,,r 's pont-ntial for using NCE 
source- to nuppl y future dewnand. Four stud i ,s of re.';ource availa
bilitie.i, on#- :tudy of rural en#orqy demand', and up to t ,n :Itudies 

of the enerqy sector and specinl analys3i!; are called for. This 
component also calls for establishment of an IlNE-admin:ntered 
Sma Il-,rants fund to finance !JCr research activities of indivi
dual j and Ins :itutlons. [letween twenty and thirty grants are 

called for by the end of the AESP. 

(b) :nervT c chnio1oy_ Tr.,nandnfotnecto This 
component cal In for IIE to sponsor short-term training and atton
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dance at technical 
 con': rences and demonstrations 
 outside
 
Ecuador, and seminars, courses, 
workshops, and other training
 
within Ecuador, 
for specialized Ecuadorian institutions and enti
tities. At 
 least 
 twenty separate trainirg activities rutside
 
Ecuador and 
 ten within Ecuador are called for. 
 This component
 
also calls for establishment of 
a reference 
 and information
 
center in INE, expected to be the moot complete center oil NCE and 
energy p.anning in Ecuador, 
 with close connections 
with other
 
Ecuadorian 
 information 
 centers, 
 and with an outreach program 
including i,periodic publication. 
 Thi, component provides for 
a 
long-term (two year) resident advisot to assist INE in project 

implementation. 

(c) niit -rn -nzdntThis 

component deals 
 with field demonstration, 
 to be followed by
 
national dissemination, of NCE technologies of the following 

ty pes : 

- -cip 1-y, Collaboration between INE and 
INECEL is described in order to carry out 
a national minihydro
electric atsnessment, construct a minihydro plant and distribution
 
system, and ansist 
localities in Malncennce and operation. 

- - Cojlaboration with rural de
velopment organizations, such as the Ecuadorian Development Foun
dation (FED), 
 in called for to demonstrate Inproved 
 cookstoves,
 
to 
 train fifty local craftsmen to construct 1000 
stoves through
out Ecuador, and to disseminate knowledge usein and maintenance. 
In addition, collaboration with the Ministry of Agriculture (MOA) 
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is called for to demonstrate and disieminate fuel woodlot techno

logy.
 

-- SoaXRWater Reating. Collaboration with the National
 

Housing Board 
 (JNV) arid the Ecuadorian Institute 
 for Sanitary
 

Works 
 (TEOS) is specified to demonstrate solar water 
heaters in,
 
public housing projects and public showers, 
 and provide training
 
in operation and maintenance. Construction of 360 
 collectors,
 

locally operated and maintained, is prescribed.
 

--QtI=_NCF, Collaboration with other for
institutions 

pilot projects, demonstration and dissemination of biogas, micro

hydro, sr.lar distillation and drying, windmills, photovoltaics,
 

charcoaling, enerqy-use of agricultural and municipal wastes, 

etc., is encouraned.
 

(d) Fneyrv_ nmCzyaion, Use of specialized consultants is 
called for to develop, 
test, and disseminate energy-conservation
 

materials and 
to establish, 
 in INE, an energy-audit service for 

public and private enterprises. 

Bea 4deij these activities, the Agreement calls for quarterly 
review and planning meetings between INE and AID, an overall 
evaluation plan, and an annual, joint review of progress and 

probl ems. 

4. Sumxary of Progress to Date 

At the time of writing, the AESP is in its thirty-second monthl
 
that is, 
from the time of the signing of thn Agreement and tho
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tentative completion date of December 31, 1985, almost 63% of the
life of the project has elapsed. However, the most recent project 

accounting (February 29, 
 1984) indicates that, of the maximum 
assistance budget of 
US $2,700,000, only 7.1% 
had been disbursed:
 
US $142,100 in grant funds (18%) and US S49,200 in loan funds 

(2.6%).
 

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

(a) - Four studies have been 
carried out, 
 three small grants awarded, and instruments for
 
measurement 
 have been purchased. 
 Of the assistance budget 
 for
 
this component, 1% 
has been disbursed, US $2,300 from the grant
 
and US S49,100 from the loan.
 

(b)
 

Twelve training activities outside Ecuador and intwo Ecuador 
were undertaken, 
 all for INE personnel. A small documentation
 
center based on the Volunteers in Technical Assistance (VITA) 
model was 
net up for internal use, but 
it is not computerized,
 
there are (,nly informal links with other Ecuadorian information 
centers, 
 and there is no associated outreach program or 
periodic
 
publication. 
 An agresnive acquisitions program for 
 additional
 
materials and references han been initiated. 
 A two-year resident
 
advisor was retained in May 
1982. Of the asrnitance budget for 
this component, 
 22% has been dlnbursed, US $134,100 from the
 
grant and US $50 
from the loan. Almost none of this went 
to the
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information center; about 21% went for 
training activities and
 

the rest for the resident advisor.
 

Nothing from the assistance budget, grant or 
loan was expended in
 
this component. 
(The original budget contained no grant funds for
 

this component.)
 

(d) EnlCr _Sonn=Y3.to"i OS $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 budget. 

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

evaluation plan. 

5. Parameters for Evaluation 

Although it has used very little of the AESP assistance to date,
 
INE is convinced that it can complete the project, and has pre-
sented to AID a two-year plan (December 1983) for dolnq so during 
1984 and 1985. In the liqht of this, to evaluate the AESP only In 
terms of the number and quality of subprojects undertaken--as 
suggested by the Agreement--neems inappropriate. What appears to 
be the key questions for 
the evaluators are:
 

-- Why has INE used so little AESP funding to date? 
-- Ia the two-year plan well formulated? 

-- Can INE carry it out? 
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This evaluation consists of a best attempt to answer these ques
tions on 
the basis of documents examined 
(Appendix A), meetings
 
held (Appendix B), 
 and field trips undertaken (Appendix C) in 
Ecuador during the period of April 25 through May 11, 19 4. At 
the same time, it has been guided by the specific injunctions of
 
the Scope of Work provided by AID (Appendix D).
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V. ANALYSI OP IN'S CONCEPT OP ROLE 
1. Evolution of the Planning Function: Stage I
 
Ab stated in the Introduction, 
 INE's mandate upon its 
 creation
 
was dual: 
 to act as the energy planning body for the GOE, and to
 
promote NCE development in accordance with GOE 
 policy. However,
 
this duality of rol. 
was not always reflected in practice.
 

INE's first executive director promoted 
 both planning and NCE
 
development 
functions 
 and initiated 
 Ecuador's 
 first energy
 
balances (finished and 
 published in 
1980 under 
 INE's second
 
director). 
 At this time, 
 the EEC began to provide substantial
 
technical assistance in 
terms of consultants/advisors assigned to
 
INE, particularly for 
the planning function 
(see Sections V1 and
 
VII). Partly for 
this reason, 
 INE's second executive director
 
naturally emphasized 
 NCE development. 
 Since it 
was during the
 
tenure 
 of the second executive dltector 
(1979-83) that the 
 AESP
 
Agreement was 
signed, 
 this may explain why only 
one part of the
 
AESP touches directly on planning 
 the "Energy Studies and
 

Research" component.
 

Now, energy planning consists of 
the following, at__jmaat: 

--Development of historical 
energy balances, that 
 is,
 
quantified 
 descriptions 
of energy demand for 
 various sectors,
 
over 
a specified period, together with quantified descriptions of
 

Supply sources.
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--Selection and 
use of appropriate moidels for demand 
and
 
supply projections under various developreni: scenarios, 
 for some
 

future period.
 

-- Analysis 
 and evalu;tIr,1 of projections, and presenta

tion of policy recommendation. 

--Preparation 
of a national energy-developmen
t plan to
 

realize the policies that emerge.
 

In principle, 
energy planninq and NCE development are related.
 
The results of planning dictate develoment activitien, and expe
rience with developFnei.: inforns future p1lanninq. Althouqh the 
AESP in de'irned e:;eC:alIy to uoupport IE'n develornent func
tion, becauoe of the .nn n(/develoicnt r1relationship, it pro
mises ulti.rately t. :erve both. 

This i:n s;o in,p-rinc!pI,. In practice, planning and development
 
Lh. a 1,ac't 'oit i,:;. I ,11 u reinforcinq only Aif they are deliber

ately cocIr'101 tpd. F ,;uj, !I ihow.i t he .i nternal -structure 
ot INE. Ita notructure Letween Niovev--,r 1'o.9 and Cctcber 1983, was 
very different an iLluntinted In Flqur( III. 
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This 
 flat structure tended to compartmentalize each subfunction;
 
made 
all coordination the responsibility of the executive direc
tor, 
 to whom every subfunction repotzed directly; 
 made no dis
tinction b,tween function and subfunction, or 
between program and
 
operationai support; and in particular, put national energy plan
ning 
 on a par with INE administration. 
Given EEC asistance 
 to 
planning, this structure deliberatey emphasized NC2 development.
 

2. 
Evoi.tlon of the Development Function: Stage I
 
In July 1982, the two-year consultant provided by the AESP compo
nent "Energy 
 Technology Transfer and Information Network," 
 ar
rived 
 at INE. 
 Even though thir component paid for the 
 advisor,
 
his actual 
contract reflected a relatively small amount of 
 pro
jected time s[:ecifically dedicated to that effort:
 

NCE Demonst'ations--estimated 
40% of time
 

Conservation Promotion--estimated 2C% 
of time
 
Information Center--estimated 15% of time
 
Research and Development Fund--estimated 10% 
of time
 
Energy Studies--estimated 10% 
of time
 

Progress; Peport and Lvaluation--estimated 5% of time 

This is a further indication of the priority 
 placed on NCE 
development which at the time seems justified.
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NCE development activities can be analyzed roughly 
 into three
 

categories: 

-- Development of Sources.' In Ecuador, the likely NCE 

sources are sunshine, biomass (especially 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 so forth. But it 
also involves a number of associated issues: socioeconomic analy
sis, project management, development of personnel, information
 
collection and analysis, 
 interinstitutional 
 coordination, 
 and
 

others.
 

when the focus of attention i
not the source, 
 but the development of technologies (devices or 
procedures) 
 to apply the source efficiently to specific end uses
 
(transportation, irrigation, cooking, 
 etc.), the development
 
effort falls 
into this category. Aqgin, both e.nqineerinq and 
associated, nontechnoloqical insuen arise: development of new 
solar heater.,, stoves, etc., alnobut all the mnagjement, poli
tical, economic, informational, and training is.jtes listed under 
the first category of NCE development. 1Cven though JPf is primar
ily a technical organization, it has develop-d considerable sen-
Sitivity to these non-technical factors ov-r the years and now 
could be characterized an promoting an integrated aporoach. 

21
 



--E U -of D U This is sometimes 

called "disseminations." NCE sources and technologies are dissem
inated when the people for whom they are 
intended begin to use 
them, and continue to use them in enlightened preference to 
whatever thL.y used before. Only through dissemination is the 
payoff for the first two categories above realized. 
 The dissemi
nation isueu are almost all political, informational, education
al, managerial--In short, nontechnological.
 

The importance cf the nontechrnolog!cal NCE-development issues 
 is
 
not immediately reflected in the INE-AID decision on 
the terms of
 
reference toE 
the long-term advisor. Naturally, dissemination and
 
other issues were 
 not of great initial concern. With little
 
overall coorcination, 
each technical 
group was individually 
 re
sponsible for 
 building 
dissemination considerations 
 into its
 
projects and each was 
responsible for deciding on 
training acti
vities. IIJE 
 became primarily an experimenter with technical NCE 

project u. 

3. OTHER STAGE I FACTORS 

The 
 preceding is only a partial explanation of why 
so little of
 
the AESP ansintance wan spent during 1981-83. Several other 
factorn were also operating. 

INE wan a very new orqanization when the AESP wan signed. Its 
profennional staff were young--mostly recent craduaten--and 
none
 
wan experienced in energy planning or NCE develoxnent. Moot 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 complexity of NJCE development probably imported by 
the expert
 
consultants to AID who developed the project, but Ferhapn not 
entirely shared by all INE personnel in 1981 even though certain 
INE individuals had iportant inputs into the process. INE had to 
acquire its own appreciation of the importance of nontechnoicqI
cal development factors slowly and through experience--whIch it 
did, as is, shown in later parts of this evaluation. However, the 
initil result was that It simply could not make strong prc';ress 
during the first two years of 
the AESP on its own
 

Almost coincident with the signing of 
the AESP, Ecuador went itito
 
a sharp economic crisis. The result for INE wan that its budget 
was cut and frozen just as its workload teran to ncr ease. In 
1981, i.t had a profesnIonaI staff of 33 and a b udd,;t 41 
mill ion rucren of which only 21 mill ion were at[;ropr lat! Lecaure 
of GOE austerity and anti-inflation rranure!'. In n(11 92 19133, 
INE had j! :rofcanionaln and annual appropriaticntn oI 22 and 25 
million sucren, respectively. For 1984 and 1985, the Conhejo 
Tocnico submitted a two-year budget of 65 million nucron, of 
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which oray 28.7 million have been appropriated for 19841 the 
Consejo in currently appehling for an additional 1.3 million.
 

National 
 economic difficulties have had two 
kinds of effects on
 
ITE re..evant to 
the AESP. First, it has caused an acute shortage 
of personnel, and especially support personnel. For example,
 
there have never been more than three or four secretaries for the 
entire institution. As 
a result, adminictrative practices 
and 
project manaqerent procedure.; were poorly developed except in the 
accountinc, office, so itthat took INE rine months to satisfy the 
Conditionf; Frecedent to the AESP" sufficiently for 
 the first 

di.;bur'al 
 of AID funds. The cieraticna I starting date for the 
AESP should he taken an June 16, 19e2, when " AID Implementation 

Letter No. 4 authorized disburnementn for technical %'sistance, 
measuring ln:;tru-entn., ind vehicles. (Protect tracking calpAbility 
will be Imj:roved once proposed com;.ut er ized ,!u;ytemo are 

functional.) 

Second, the balance of 
paymentu emergency in Ecuador--an oil 
exporter--coupled with World Bank predictIcns (data provided by 
INEI) that 
iptroleum re!.erve. 
were beinq exhaunted at such a rate 
that Lc:'aror wo;uld becone a net oil ILvortrL wit.hin ten years, 
inati l1ed in !N: a renne o)f f r u(;l I ty and caution an t incur r inq 
fool(n debt. While loanthe portion of the A!:;P reprenents a 
dept incurred by thi GO, the evaluatorn eli eve that INE han 
been tryinq to be conacientioun and responsible in Its un of 
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these monies. 
 Indeed, INE has expressed concern that AID quickly
 
set 
 billing dates for payment of 
the interest already accruing-
as called for by the Agreement--lent the GOE be 
 penalized for
 
being in arrears. 
 It has alsobeen suqgested by an INE staff 
member that INZ itself will be held responsible for its AESP loan 
by the GOE and that int'rest--and eventually prnclmal--ayments
 
will be reflected in f'-ture budget cuts. 
 This has been contra
dicted by more 
senior INE officials and by the MNRE, yet some
 

doubt remains.
 

What does seem 
incontrovertible is 
that INE has been very loath
 
to use its loan--more than 70% 
of the AESP a.nsintance__unwisely"
 

Feeling itself Inexperienced In contract.nq for 
foreign consul
tants it has tended to hire, with itn 
 -rwn bucdqet, Ecuadorlan
 
consultants 
 at a fraction of the cost, (r to use rree E;ur opean 
technical Annistance, while it discover, where American expertise 
really i,- required. Mor.o(xver, IU1 learne~d f.irl quickly that to
 
succennfijj ly d1 nemInat,, 
the cdI:or,,nd eind.t technoloqies 

with which it ha:- tt-on ,xperi:,-entinq wo,:ld take ;rat ,rfe and 
planning. It has carried out Itn exper±.ent5 with it-i own 
Its r el ucta nce to use the Al.E2 P f(undi for tr. tbhrd an d fourth 
Agreement crmponenta alternative enerqy n/d .
'!em:tItinemina

tion and conservation) appearr not 
to be a dininclInation for 
American asnintance, but 
a dininclination to wante it. 
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An additional 
reason for implementation delays was the result of
 
a political dispute between the current Minister 
of the MNRE and 

the previous Director of INE, the effective result of which was a 
hiatus Jn all significant activity for a Six-month Period during 
1903. This occured because MNRE's nubsecretary, who is president 
of the Consojo Tocnico 
(see Figure I), could not 
 convene that
 
body and the approval of 
conveniou and prcgrami'major actlvlties
 

did not occur. Finally, the lack of 
an operating plan (until late
 

1983) discouraged timely project implementation. 

4. Evolution of Both Functionsi Stage II
 

In October 
 1982, a new Minister was appointed to the MNRE.
 
Strongly influenced by nuch advocates of national energy planning 

an the Organization Latinoamericano de gnergia fOLACE), he 
pressed 
 for the rr.vival of the planninoJ functicn i: INE. In
 
October 
 I 983, 4.i:s -xecutive Director left for the Inatituto 
PolitecnIco and h i: fredec rsnor (the or.ginal executive director) 

was named to replace him. 

This change came roughly at the 
name timre as it was tecoming 

clear to the technical teamn that INE no hadonger comparative 
advantage for either ?1C. research or projc! exrcutAcIton, and that 
ita preoccupation with thene activltiien war, 1I7edlnq other devel
opnent objectives includlnq technolog;y and Informnatlon trnnnfer 

and dissemination. In Nov-71,er 1983, It war; lo!ntly decided with 
the MANI that INE would no longer direct its enrrqien to renearch 
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and project execution, 
but would instead construe its NCE devel

opment function as follows: 

--To promote NCE research, conducive to GOE policy, 
 in
 

suitable P&D institutions.
 

--'To promote dissemination of technologie, through 
 exe
cuting agents capable of 
the extension activities entailed.
 

--To act as an aqent for transfer of nationally developed
 

and foreign technoloqy and information.
 

--To act as a communicator to 
the public.
 

Thus, 
 INE has been directed to carry out its NCE development 
function essentially an a project identifier and contract 
 mana
ger, although ncm deSn wcrk continues. Its research and parti
cipation in -rolect2j are limited to support roles, including
 

support to its planning function.
 

In responne to thin evolution of mandate, 
 !Nr: discarded the flat
 
organization ncheme 7ven Figure andin III adopted the scheme of 
rigute 7:. Thin correspond:n with the pr, noti n of plannin, to a
 
progran with anolytic 
 -.id em Jrica] divi:ionx., and to th- con
ntrual of . I d rvIiorien t ai a man,,!mo. t nn d ri:: ination 
prOceon. The rel evance to IN oif the AI'.P then L'eraI a r nt . 

In December 1983, I.W.' prerwnt~rd to AID Two--yrar Planrvi (plan 
Operativo) for carryinq out the Ai:';P dur inq' : 484-f!5. FEvor y area 
Of thi c.Aqr nement ceov-r ed. he r e m.- e ,f th f r eIor t con-
Gintn of an analysar and eval ua tion or the plan operativo and an 



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

provided in Section XI.
 

5. 	Concluslons of This Section
 

The chief reasons why 
the 	AESP proceeded slowly during 
 1981

83 	seem to be:
 

1. 	Stage I institutional structure under which national energy 
planning was de-emphasized in favor of 
14CE 	development so 	 that 
only 
 a 	few of the studies called for 
by the first ccmponent of
 
the AESP Agreement were carried 
out.
 

2. 	 IflE's relative inexperience with NCE develorinent which 
obliged it to delay dissemination att-mpts while it acquired 
famillarity with technologie; that miqht Le transferatkc. (Thj., 
delay which explain,, why funds for 	 the third part of the Agree
ment were not u:ned, ,;eern ai pr opr nte. ! oth that i;uch a (elay wan 
not antic it ed bIy Al D, and 	 that the Aorement :; 1ts %i[%Ac f ic 
disseminatiorn qoal:,- in advance of pref,'an.bility ind asibllity 
studies., ndlcate flaw; in alIi project dtvelo1: ient.) 

3. 	Lack of adminltrative structure adequate to manngement and 
cor trol of the AErP. 

4. 	 !ear of -inqn*-ndJnq the 	AESP loan moniea exacerbated by 
national attention on 
Ecuador's bal.nce-of-paymentn problems, and 
by minglvjings about the value, given the 
 pricen quoted, of
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American consultations 
for the first (planning) and the fourth
 

(conservation) components of 
the AESP.
 

5. Severe political problems between the director of 
INE and
 
the Minister of 
KNRE (1983) that resulted in very little new 
 or
 

previously planned activities actually being implemented.
 

6. Lack of an operating plan.
 

Of these six reasons, the third and sixth 
are no longer relevant
 
and the rest have partially been removed. 
 INE has developed its
 
own training coordination in the 
pa:xt two month3, but there 
 il
 
stili no ,;Igniflcant d-velornent oif the information center; the
 
general restructuring 
 :n tie of 

nal ex ecutive dlrr-:tor ha.,j mtionalized ope,-atlon.,i significantly,
 

that fol lowed y1o return the origi

but there in sitill no formal project maraqemenit :,;yst (al thouqhm 


project ccnti ol impr ,.ved) ;
has 
 work ru.1ited to planning is being
 
conducted with O.S. support 
 but le.n related to conservation. 

However, some chane'i in the AESP coild remedy the problems that 

remain . Spcifica: 1;, : 

1. A )udqet idapt;t 4t1on to per-,it reten.jion of another long
term ad'N inor to annint develo[xrt-nt (f th- qf ormat ion center 
Could have ,uneflou relul t:J. ;Ince a C:OfI) tr- Itze d venter in env1-
Saged and : Ifn ,r 1 i2 a1 re'dy u1In q c mputr.r f unct i cns, a
 
ratlonalization 
 of th ent.ro coaputt ry item would neem to be 

cal led tor . Thin ra ti nal iz.' tirrJn irPhtt ernom ;.l the information 
center, variou computation and lin P,y- funct ion., and both 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 developed,
 
as has been noted; here is an opportunity to introduce a system 
of project control 
and to integrate it into a general up-grading
 
of institutioal efficiency.
 

2. Another budget adaptation to permit 
 INE to investigate 
thoroughly the world consult .ncy market, especially for technical
 
assistan,ce n cons( rvation effortS, -night have e-qually 
far-reach
ing effects. 
 It would allow the most rational selection of 
con-

Sultants, which is 
certainly 
in AID's interest and 
 which is
 
critical 
 to 
INE, r(iven its determination not to misspend 
 money
 

Ecuador will 
have to repay.
 

In su,, the evaluators have concluded that INE's slow 
 progress
 
with the NESP during 1982-83 is n 
 a barometer for 
the future.
 
What 
 are more relevant to the succe.sful outcome of this project 
are the nualltj of INE' s plans for completing it and the likeli
hooJ that !4.: can carry out the';e plans. TheSe are th( issues to 
which thin evaluation now turnn. 
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V1. EVALUATION OF PLANNING 

1. The DPRE Master Plan, 1984-85 
What is 
here called the DPRE Mast.r PlanO 
is an informal, two
year projection of all of the activit'es of the INE program for 
national energy planning, inrIud.ng those to be funded by the
 
AESP. Prejw.rrd ir,November 1983, 
 it calls for 
six steps, some 

taken concurrently: 

_ _~ _ Be i n g only 
an infor 4 al ir:!t:ument that is, an instrument proposed by the 
DPRE, but: nct ritiflet, by the Consejo Tecnico, INE'sr Board of 
Directer.;), th. DF-PE Master Plan calls, first ,1l,of for the 
construct(:n of a Formal Master Plan (one that i ratified by the 
ConneJo Tec:v co). DRt;The for the Formal aster Plan were to te 
drafted irid rcfincd through cons.iltation with all GOE bodies
 
impinging on the ener y sector, a.nd pre.;entv,] to the Consejo 
Tecnico for offical ;idoption by Aprril 30. Thisj borati on of
 
Formal T'P:; I,,; earrvarked. fo funding under 
tie AELP qr nt 

.- L:~~:-n.7 Thy n 114'~. MasterE 
Plan anticipotein t:hat the formal ThP:;, to be e r- ted In the 
prCviLou step, will call for cofnti uct ion of ojxrat. n onal plan 
for making -n inventory of all national en,.r-,y re,;outce., Includ
ing sourcer; of HC1F. Drvelorxnent of the oi-erational plan in r'ched-
Uled for 
May 31, 1904, and in earmarked for joint AES,;P (grant)-
INE funding. It is lurther anticipated by the DPRE Mantet Plan 
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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 11, 
 1985.
 

-- i~iljtr./fl ofal The DPRE Master Plan calls 
for 
 revision of the historical energy balances of 
 1969-82 by
 
August 
 31, 1984, construction of the 1983 balance by ,eptember 
30, 1984, and projections of balances fcr 1984-R5 and 1985-86 by 
November 30, 1984, and November 30, ]985, respectivelv. Support 
for this is to come from the AESP (grant) and the EEC (technical 

assistance). 

-- D I/ /.~ The DFRE Master Plan calls for i :nethodolo
gical de!;cription of a supply ';tudv, to oe completed by April 30, 
1984. Three :;ets of :;tudies are be out:to carried (a) nroduction 
studief of hydrocarthcnn, niectricity, mienrals (coal and fi-asilon
able mat',rlals), cind renwahlei; (b) !;ectcr dl 
 ntudies of distri
bution of tr oleum
i and i f-,rol eun v cdict , naturral qa!J, #P1 ,ctri
city, coal ind renewabl e:; and (c) inolv i; and evalIta i, n of the 
niational upply :3y:;tem. Thene .. et,; ,t-udof .i),i,tIe fir it two of 
which will also intofeed cornntruJctinn of cnerzy halncre, ire to 
be completed by FebrlijoZy 22, 198 5, Y.)ct ber 31, 118", "Ind Pocember 
1985, rlr-pectively. Joint AE.", (qrannt -N1 " undinq t:; cal led for. 

-- D-"anLb(U.i C:/ The DIP" Mater Plan call-, fot i :,erien of 
Sectoral demand ntu(di-in to be comp rleted y .June 30, 1985, and to 
be folr1rrwd bry var on formn of analy-iain of demand, to te com
pleted by December 31, 1985. Tho lemand ntudien, lPke the supply 
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studies, will ii:form the -onstruction ot eacerpy baI ncea. All 
will be financed by INH, , ' technical a". 't'n(e w.ll Le pro

vided by the :EC. 

for study 
cf the eff actu of t (It ( !:Ile for the ned± 
term, ,in d Ponr bi tlen for n ew neriy- deve orTen t focusen. Thia 
iS to be completed by March 31, 1985 with )oint AEP (grant)-INC 

financing. 

2. Scheduling Problems
 

The DPFE P.nter Plan van apparently constructed with the December 
31, 
 1)85 et~dl±n for the AUE;P in mind. in t..e opinion of the 
eva1'ja ,a the work ent:..Idl coul:! rt be carried out well by 
that d(tte uner thte Le:.t of rcc.tan-e. 

However, circ tnc. .re not the bent. At present, the DPRE 
has a perrinnert nz-if! of four (two .,re are :eturnin9 fron. stu
dies in 1'ranc,e, bewhich cannot t lnCecied 1be.cufe G!, bu1Iet 
con ist rIr , ttn. %4o ;ilann er. rt 7-i .; Kr 'vc 'r-n (1.E a1,1: 

lyl a :.a r 
re~h h"~C Aq 1,~!'~.; 

by the rt1('f an! 1 htte~ ! n#01d rii Ct*C-y . taiflc~r hrn connul 
tantc nre td. ou !-r r e ! w 1h Al,;I funilnq. ,hi- reprepentn 
excellent leveraql. of annq t, n.e to -akp up for lack of exir
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tise and manpower, 
but it will do little to ease the operational
 
burden the DPRE faces on other accounts.
 

At tii:! time- of 
the evaluation,, 
the entire DPRE had 
 only one
 
secretary, the computer terminal 
that gave it access to INECEL
 
data has 
 h~d to be returned for 
lack of a cledicated telephone
 
line, It han no direct computer access 
to CEPE data, and its 
internal organization is in disarray. 
 This last problem is espe
cially poignant. As Pigure II shows, tihe DPRE is supposed to 
include an analytic unit 
("Division de Planificacion Energetica")
 
and an empirical unit 
("Division de Recursos 
 Lnergetlcos'). 
 At
 
this time of writing, there is no Director of 
the DPRE and r,o 
chiefs ot the component divisions. This in ;:artly explainea by
the fact that there ate only four pe r nent -,taff members.
 

Also, it is most 
 expected that the current MilnisteL of the MRNE
 
and Executive Director of 
INP will remain after the government 
changes In August (i984). 

These were tne otticblaj zenponsible for the revival of national 
energy planning as a matter of GO? policy and for the !3tre..3then
ing of INE to carry out thin function. 
 To try, as anfar poasi
ble, to influence the next government to adopt a policy of energy 
planning, it wan decided to divert IHR'n effortn away from the 
DPRE Manster Plan and toward production of on executive summary of 
what could be expected to be the re!n.ult. of carryir' i out such 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 persuading 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 
OThe Tactical Plan.0 A 
coordinator has been named for 
this effort, but he has not been
 
named director of 
the DPPE, and 
as has been noted, the divisions
 
within the DPFE have not been formally staffed. This it; because 
the planned structuring of the DPPE i, intended for carrying out 
the MKiteir Plan which ha:; temporarily Allbeen shelved. of the
 
efforts of the LPPF. and its collaborators are going into the
 
Tactical Plan, which iU;, nevertheless, 
 part of the master plan
 

(subject to l'uture revi.:ion). 

The report cf the Tactical Plan is to be presented for approval 
to the Conaejo Tecnlco by June 15, and to the Consojo SLperior de 
Energia for tran.;mi,,.;ion to the new government by July 15. To 
meet th,-:;e dleadline,; if; a h-rcu]e.n task and it i:; to the credit 
of the DIFF, : that it i:; movlng on :;chedule, JV,'ever, it the Tacti
cal PI an i:- !:ucce:;nful , no that the new governme t ,,anct icnr 
IN,'s ilanni nq function and the DIT!P can return to i t. Ma fiter 
Plan, that Mat te: Plnn, already too tightly ncheduled, will be 
behind by six to nine months. 
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3. Problems of 
Political Effectiveness
 

ADart from 
its schedule, 
the Master Plan is essential a good one.
 

Yet even if the new government 
(which was elected M-y 6 and will
 

take office in 
August) endorses energy planning in the manner of
 

the old one, 
 and despite the DPRE's dedication and ingCnuity in 

marshalling a:ssiztance, it may be very difficult for toINE 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 organization compared with 
the other parts of the GOE
 

who'se planning it has been charged with coordinating. It is also 

understaf ffed, underpa id relative to CEPE and INCEL personnel, and 

its infrast-ucture is wanting. It is dependent for electrifi

cation and petroleum data theon powerful INECEL ard CEPE, 

respectively. If pxertinent data were not collected by the colla

borating institutions, or it they were not collected in usable 

form, or if they we-re withheld, INE would be helpless and its 
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 intrastructural weakness 

may be 
related to official overnight. If no, that oversight may 

continue 
 in the next government, even if it advocates energy 

planning. In this eventuality, it will be critical for INE to 
advertise Its existence better 
than it has In the past, to make 
itn value felt, and to be sjure its functional needs are met. To 
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protect its 
 planning function, 
INE may have to strengthen its
 
lobbying stance with the GOE. INE ha isome experience In 
 this
 
regard, having played an integral role thei.- pasage of the 1982 
law which promotes development of NCE technology through exonera
tion of 
import duties and reduction in other 
taxes.
 

4. Coordination Between Planning and NRE Development
 

The DPPE ntand; zo CEPE, INCEL, and so forth as the national 
energy planner to the sr;.cialized enerly dleveloper,;. This is also 
the relationship in which it stands to its siz'1ter Direccion in 
INE, the DDE. Figure IV shows how DDE functions relate thoseto 


of the DPRE.
 

Interestingly, the scheme given in Figure IV does indeed seem to 
represent the actual workinq relationship between the DPPE and 
the DDe--thi; despite the DPRE' s dI fficul tIen in entrenching 
itself an the national energy plann./r, it.. obstcure hst:, and Its
 
uncer ta in 
 futur e. Thus;, IN ab_a_ hn ,, nui nlyt ted 

to national planninq. The DDE ,;upport,- [ anntnq i,," thf-ury and In 
practice--for it, like all the ener y !feve lopci nci mustv ;e , 

Supply the DPPE with data--and the DIP[E ha.- managqed to Vlueer 
out results of use in directing the DDE progran. 

Credit for thin largely belongs to the director of the DDF, 
 who
 
ceem to provide the interface between INE'n planning and NCr

development functions. However, thein opinion of the evaluntorn, 
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a more formal interface might be required In the future. The DPRE 

and the DDE are housed on separate floors in INF. They represent 

different din cipi nesi (troadly, economics and engineerinq res

pectively), and they have no mechanLvm for coordinating efforts 

on a timey] h:;, or for informinq each other reqularly of their 

progrefzi and prcblecms. SIpeciml efforts to facilitate anid improve 

communIcatl on may ne reg. iired. L nhould be noted that future 

enerTy demand :;tudie! will tlf done jointly and re.n;ult.n shared. 

5. Implicationn for the ARSP
 

If the Tactical 
 Flan -,ucceeds, support for planninq-related stu

dies fr rm 'th. e n: if. In the form of technical 1inistance 

only. If t now!h ';ove r rment endorses nationa l plannI.,(; no that 

the Ma:;t.r .n can ( o forwa.-d, thone [rste to Le carrie d out 

with AESP fund !,, will not Le ;osibi w.t ho:;t It. H!(ev e , AN 

han Leer, noted, the !:clivdule for the Mmntor- Plan :eer.' !nreal in

tic In Itn ori,;I:;,i fror:m, ind ' yen the (!t~ n ( ': net! the 

Tact ic ' ] ,n,n Itt now [ [ l m v -,it (,f t-h ev InI(n. o'her 

wordn, It 11A, k~: th t th- I;'P 1 -c-.,, it! -I,.v ,. , A::Pf " 

A :i r ' : t4'I'Lt'.I- fV, I, in wnl1'Ach ",1 fln -1n:In,for the 

partn of the M.tter PIin Ief t out:.;tndInq; will e very t:ncer taIn. 
It In f-horef (ir r ecommvder(dI t h en I:that If ? t er P an i :npl eMent
ed, the dead linn for the AFSP be put back at Ieant until IDecember 

31, 1986. 

3.
 



Even if the Tactical Plan does not win 
 substantial 
 government
 
backing, 
 AESP support for planning studies will still be impor
tant. How 
 the DIRE will function in this eventualit-y is not of 
course known. But plannin-related studies will still be required 
by the DDE, at; Figure TIV shows; resource-a3;nesoment, supplY,, and 
demand data will be necessary for short-term NCE development even 
if the analyi -; of that data for longer ter,. 1CE devel orxnf. and 
rational ization within a comprehensive energy devel OF-ent context 
should he unavailahl(,. Aqain, INE has no an-:z;istance for data 
gathering of thit; ,;ort olther than from the AEI;P. 

It should 'e noted that the uf;e the- 1DE would make of the AESP 
planninq fundfi ]iht1,e co,;er to what i. called fur by the 
AESP Aqr e t,,nt t ian the u". indicated in the- SnitE Master Plan.
AID hao, tr , .' - n ccepted the VF Ma-t erFnrea(iy an, as It 
ha: al! of :; , (-o'N t",r P an.-," (plan oi4eratIvo). Th i n ndi
cate,; an a;jr ()I.r 4.,1t fI ex!,), I'ty which, it i1. hoped, wIll operate 
agair. should the Manter Plan have to netbe aside. 
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VI. 'UPO2rWKANCI OP ROJECT CONPVNnT ACTIVITIES IN COpjXISON
WITH CaJECTI'Vas 

1. Introduction
 

An noted in Section 1.4, 
 an area of considerable concern for 
AID
 
has been the apparent Slow progress of 
the project to late.
 
Moreover, activities outlined by the project aqreement e been 
followed 
 only '.n a qeneral f;ence; many chanqen hive occurred in 
kind of i'plc1:entation ectually carried out. While it in hc/yr4 
the ncopc of this report to enumerate 
the SV'cific k.nds of 
changes in each of the prcect ccmFAonent, thene we:-( discusse( 
at great length with all theof apprcpriate ":", nm. AI"" ;icrncn
nel. The team in t at4;filed that in qeneral the chanijer; in dilrc
tion were .ade for s, vnd rearons that .'-k :erne frcn a r oran
matic ntandpoint for examp, v, the ,%qrvement call:; fr thcl 
Confltructien andinstallat:on rof 3160 :;clm- hot water het; .j 
GOE hounlnq projectn, while In reality only a m;al nr: Lt ha', 
been ln:ltalled on a pilot batis, althourqh nurr ar.eIann:rL 'The 
rationale for thi:n approach it: that a e 7~:I ,:nr frp icaa4nivr ..
ble demcnrntratlon in likely to lerfLhave lmi-ct tlhan n :.n 11 e 
one that 'An properly planned, Includinq nakinq arranq-enentn for 
credit, traininq, and maintenance, etc., all part of a nuccenntfu 

domonntrat ien. 

In addition, an 
further de.cribed in Section V.3, 
there OxIntn a
 
ma)or reluctance to apend project monl n, -opecialAy the loan
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portion, 
 whir other resources can be 
used for 
the same purpose,
 
thus savirq 'he prcect funda for 
other need. 
 As a qovernmental 
instituticn, TNE tap ac.n ntnber of other resiources, rIarticular-. 

ly the ech. icai -nuni:.tance and expertise offered 
by the EEC 

which in wi*.ho,t cosit t 1Nh,'L. 

2. Energy St, Jr.ea 
 and Reaearch
 

Appendix 
 F is a lstirg of all the 
studies published by iE 
 to 
date. While a 
a'Iratematic evalutiion of their content was not an 

obligation of the evalut in, a cur:;ry rev lew -f f d 
sample0 I dA ca ted h., h tec hn i ;: :,t1-.1 ): d c.- j t eno.(t . fn fo rt 

flate.', it wa .1 not ..iIL.. to , 
 whch "'t he :t,.dIea 
conduczt:d 
 weree ccnipl e ed t i n A1 f2nd::. T!, t, ra.1;e7n,1n. ly 
did encounter difticultl en in tr aci ng *qcti ,v .-I !nded : d er P.h 

AID project. A computerizedl ;ro T,)m ;:for atICn -

tern would Annin3t greatly t.h',sin r,: i!8r e dled.Ctq .

Appendix r dc.e: indicate neven .v. I '.rIr 1hi:; rt vt.,r 

component an of ,'tbruir! 129 r. ,',viv 
r, thi:: c; ' nor t #I
 
conf ir' ed Ly IJ'. The n f:r
e ,-t n ,n n m t :).I r,v ofI ntc r 
renowntl, e%r r;'Ir-e% r- , - - . 'N han wet 6-e,; wi.thi nttIona In; 

!flntI -j#Ion u in arn t ry/ oute-r t.I:; :7:,) . o)r e - 
ple, In .i rell -it-A.,r-d w!nd re;our-en I,.the 
Ai rzza rid th. ca:' wa n ,.irr I e ' out in ') 2i1.in con Iun,:t I n with 
the Fcuela iolitncnica do ChLmhornzo. lIoev r, daIta ,;lhorlnq 

wa. (! rfd,'! 
t q ern . rirc ty of 1in:trum'ntt (;n -nd the 

gonerl Inaccen-.ibil It-; of much of th country . While It in 
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still desirable to cohtinue to assess Ecuador's 
 solar potential,
 

it is more likely this will be 
an outcome of 
the demcnatration
 

activities currently underway, rather than an a national irvent .
ry based on reliable Jata. 
 The bame appeats t) be true of boj,
mass resources. Small hydropwer resources are based on a nation

al study done Iry INECEL. The evaluation of lvc-temperature "o
thermal reource:, hai:; not yet Leen carried but i. pl nnd for 
1984. InP short, while the planntrini div.4I irn of INIE in chrqed 
with the e:;pon:iLlii1l ty of pr e a r ing a "iat ;te r 1ne: qy foran 
the country, which ;houl d in theory te b..;nd (,n i rcc7p 1 tt 
resource "-.ventor--, the data arc :artlally-n> aIvatillh, e. 1:'en 
these ddta no te-aV ut co mp ItV, tk y re iab1 e. rUder ,he cr cum
stance,, it I; clear tht t1e: 1tttimaten will have to madefe in 
order to ce:pI,"te tthe p annin t--Ir i:7::edintely -it hand. It i 
also 
 ex;-p-cted at ;rt[-aratf.n -If the Ma.ter Plan will provide 

feedtick to '!:F cr hew annl whe.her the ene rry devel olrment d 'AvI
sion will r,,-rdr i tr prr, ritie; to emThaniz more dIata col lec
ti on/anal y: a-: t vvi ti, I ro:nmte impl ePmen tat In onf r Imi cnd 't 
pro jec: throuh c oop rat in' intLtuton';, or :,a intain the cur

rent mix of both.
 

Appendix C in 
a preliminary compilation of 
data compiled In 1981

82 with anuintance 
from the Miniritry of Aqriculture, for an 
analy.In of rural rnerqy demand and use, alno called for tb the 
A1U aqrerer,t. Dlj to a number of fnator:n It han not beePn 
analyzed pruviounly, but 
 will now provide an ilnrut Into the 
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Master Plan. 
 While the report was not available during the 
team's visit, likely concl uionn are that improvement of tho 
rural dit: t)uticn :;yfi e for kero.ene tnd the defvelopment of 
efficient -nd 1rn:erenui v' kerorcenre ntnve ,; y suggeIt a S!inifi

cant 
 a dit 4 Icn] e.1vI c# (tivfty In Ecu dko , qiven the conti

nuing government :;ub forI dy Kcro:iene. 

3. Energy :ochnology Triansfa an Information. Network
 

This is the weakest part of the rntirv Project 
 to date. A tech
nica liL ~ryL";ed cn .-he 'JTA rl -inlfication s;y.3tem exists with 
about 90 6 . ,k; , 0CO0 c!:; o t J .nd uL:I-C, tirt n to-; 27 per odi

cals. V:"'A ha: tra In e two ',nd vid ia1 . trc:i 7 N in how to inple

ment and ta: a .(7.. ,nter. I ;E want.- to oxp nd 
and computfri-e .i ,ro1 e:tion and inrot-inatit n retrieval ;:3yt em 
iB 4e] I Al; aod n icz)iu :h-. ii nt , hut cerqurfe, technica l 
aaaI at ance in or dr to i ,::,,-o;n r h th . rJ1 j i b Ire:re n F.,, 

fo r emta 1l i : . h " ! t i o n a l . e'r-; . f l r 2 1t j n ; v t f l i t : I ) 
which will be i. it a.iol'nd it:,j wn t :;t-.r. In .ddticn, 
INE has been rna~muj -in the Ich.adorimrn n(;de ! o the "Latln A!e-iicaln 
Eneorqy Infor natLi on 2ynter" (I IELA) L-vinq e. tahl I hr d AE.1. [) 
However, not evn GLADF: cz n articul.ait'e .!ractly what k nd of 
configuration It want:i, no it . i I,'a rt-nponnib1jllty to deter
mine itn 
own ne:n first within the gleneral context of both the
 

Ecuadorlan and Latin American ny~itin. 
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In addition, it is becoming clear to INE that both its energy
 
development and planning departments must improve their capabili
ty to dirzeminate information to various audiences in the broad
est sense 
 so 
 that !he stage Ir tjet for effective technology
 
transfer outside the organizition. All sub-projects now have 
"technology tr.anrfer" coriponents withi:. them and a acting direc
tor for coordinatin g aJ thetue activitie 5 has been named. speci
fic reccC:mendaticntin a r given in Sectior XI.2.b. Here it is 
sufficient to state that _he informaton nedf of both INE 
depart ment should be anav:ed in depth and thehow Infor'mation 
center can rnfet those ne::df.. fi~mjl taneousi y, the br eaid objec
tives of both SIENJ and ir"be wsned !;o Lhat the ifor
fration centeIr can zeet the'. re-1%irements an well. Che 
puterized -nagem in fo"mation s,.ytem must jiin rticulir be 
designed with a clet-'-r ideo- -f what the intrnai inorma Lion 
input.; and output:; ;hould b. 

*Technoloqy transfr " under the project has meant basically 
t rain .r,~ E['r.rn;onnl through iitten: ance ar! participation in 
overnea s work-,hopi; and ,;hort-term t: ain~nl, c(,ijr s:; ; Ap p'nd ix P 
item i...; i vI tItn tinanc. unde, -he ,roject a, of 29 February 
1984 (fi teen) in1 the future, th.';e ,."- tii t ,,: w il be 
broadened o ':rlu(I nr by ;Ion-IN11 nn 'It;;[wf! 1 as 
local nemlnar n and vor)! ?opt;. Tr pr 'Mi r n) of t-chnIcal I n
formatiofn currently found In i14 ra in i imat:1 111ef ul to 
other qovernnont plannern, field Impi ementati(.n ac-.ncies (such an 
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nongovernmental 
 organizations--"NGOs.) 
as well as public rela
tions materials will constitute new ativities under 
this compo
nent. 
 If the current long-term U.S. advisor who is scheduled to 
leave the project in August 1984 is rep]aced, it will be impor
tant 
 that much more emphasis be qiven to thi5 component, 
 e!-pi
cially 3ince a Sisternmatic implementation plan has not pxI!ted 
previously. 
 Ar .INP completen its shift from project implemienta
tion to pol Icy recommendaticn/ research 
 coordinaton/project 

design/ tchnology cli. [emination/ nfor,ation, it will h . increas
ingly importnt that efficient use and diffiion 
of J oration,
 
both internall./ ind nxternhlly, be developed and 'n
Cantjinsd 
the latte r point, INJE haJ iiready uned senlinars t6 quod ad':an
tage. -o Cxample s are the "Po itican y EtrateqI.inerILi cas
 
del Ecuador" 
 neminar and the *Primr Encuentro Na ci on:i re 
Investlqacion - Denlarrollo de Energias No Convencl on ale:,- held
 
with appi rent success during 
 the first quarter of 19 4. Cther 
seminarsi during 1984 include solar (Jun--), microhydro and blo
mass. 

4. Alternative Eneray Demonstrations
 
a. 


- The original concept of the work for the
 
microhydro 
group wan to (!,j;e I an Inn tit tonnl CApability

,within/I,'. to dr:;n, conrntruct, operate and maintain 
nmall hydro p ant.; v, ,:orlr'i:tion of a 200 9W plant a a nite 
Previounly :dont I (-di nd t o conduct a na tienal mi,:r ohydro 
anuesnment. 
 Thin approach hnn rproven 'nworkable. First, IE 
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does not 
 have enough staff to conduct 
 site surveys, 
 re.source
 
feasibility studies, 
 plant design, and "upervise construction/
 
operation. 
 Much ot th.n captbility h-.:,; existed within 1NECEL 
itself 
over th'e yearn, hCratelt In an 13 hoc fashien. ,;C. has 
itself re, 'nt y inititut nonalr z ed thi,; pit ilityp:a i:io it! P"P ral 
Clectrfication Prcr-ra:. Fur ther, it !id not -Zike ,nior :.E 
to give TECEL--one of L.'tdori' r chylont= no''rnrent1ittu
tion.i-- the :> ri;,vr e QuJreduh,I!,r>I 1rd h5" ,;tr, 

Thus the nmndn e 1,. ch'n1 it d 

r ] 

h-; du r 1:-1 1 :,::1 tp u e M.; to impha
oIze i he de,Clo ient o & r i L cn ! - :hnnl oCji cm I :-Ln I11 ty :n 
small turbire and !Kectron c lI ccntr ol dei :n and -on:7 ;I:ction 
which would th.u br, u.red L:y IKCI:t and it:. n;te 1,1te ona1 
utIl it! :, fuin !::r, projects. An ,mddit'rnn, ohjective :! to 
promnote th e t r of %mall hydroelectric: -;chemet aa a national 
policy where it can be shcn to te practical. 

While time hr! been lofnt due to the chanoe In direction, recent 
accompl i thment; nhoul d itnprove the productivity record of tIC
 
team. Perhin th -nont Inportaint , Ir. the Q,1 erd, A(!:nin n

i n h,, Lee'n te r fur,trat o'ro ';bin,! 
0 f r;; ]n r.r the 

dinrran urnuity -f Apilela w!th the l I ' f t! f-n,h r";Iona I 
electri ca l Uo il lty iI. c prE . ;h-adaj t dEM An . e r:1;n ,i , Hi ,rhel-

Banki (::-[or-n-flo ) turblne hbn teen 0ii:t] -1n well an n 'ran
flintor ted 
 Ioao contrri nedMrh n i ad t un,-t, Iniinq n an 
acceptable nanner 1:1i. ed (,(, t'hI r e xA 1e 1 'r V, in rrxIAnd nq 
±tl t trL.Il t t!- nq %nd d!ey e l lnt , to In:l oide more 
cron- f1ow 
 den , ani productIon p) ai rt A -nnlI tnbr icatIon 

46
 



as wall as leltons. *UCAP (lervici. RUtortane do Caceoi*jM
.fesi..al) Is Supposed to build and deliver to ZW* a wis. 
OSxa1" prototype used with mo0e in NOpl and tvo additional 
Peltons wil~l be cast during 1964 *(an Initial pcototyPe developedg
problems during construction and wag never used). An Improved 
version of the electronic regulator using triace circuitry hag 
been developed through a private tics and Is ready for acceptance 
testing* A third generation regulator device using nicropcoces. 
soe has also been pcototyped with a fourth generation in the 
works. Another private company will be involved in the design and 
contruction of an oil pressure regulator for the improved Pelton 
near the end of 1964 with a second generation unit planned for 
1965. 'he group also plans to study additional ccoss-flow and 
Polton designs that will be imported from the 08 and, possibly
Canada during 1914. They hope to develop turbine transission 
systems that will be used for mechanical (non-slecticla,) appl

cations during 1964# 
 though this has been delayed due to the 
press of other activities, 

All of the turbine and electmric control testing will be done at 
a site noer Quito (an"gopolo) that 1n1 constructed on land 
lesed from the Impoes Slectria do Quite* this is the only
facility of Its kind in Ucoador and thoulh It ts behind schedule 
in terms of fumctionality, the delays saw to lie beyond l#s 
control@ Fog example, a hydraulic beake was recently putchased
with AID project funds hut was not installed as of the *vals-n 
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tion because accompanying manuals and documentation had not yet
 
arrived. 
The effects 
of dirty water which would 
 pit turbines
 
undergoing extensive testing requires installation of a special
filtcr that had 
 not yet happened. Progress 
 on Lots counts 
occurred 
 during the team's visit. And as experienced by other 
technical 
teams, convenion as tte basis for 
a formal relati.^fnShip
with other organizations are slow in coming (sometimes precedent 
to signing contracts). For example, the contract with SECAP had
 
not yet been signed, as was also the 
case with :NECEL.
 

The experience of 
the hydro group shows that technological devel
opment is a pi'ocess that really never 
ends. Thro 
hydro group needs
 
to orient its fuctire wor )und the dissemination of information 
regarding its cx[per [en(ce to date as well as maintain technologi-
Cal progre ss, probably by relyinC even more heavily on collabora
licn with other institutions and private firms which ir already 

happening. As the notion of technological progresS.- matures * at
 
INE, 
 it is expected that a general reorientation along these 
lines will occur throughout 
the DDE. Signs of 
this are already
 

prescot. 

b. lJomuja 
 - The projtct agreement calls for 
an activity compo
nent 
 in the area of 'cookstoven and woodlots 
 dormon!;traticn 
 and
 
dissemination.- This has been folded under a more qenerl level 
of biomaas activities shared by the biomass 
 team which also
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includes research/implementation 
of bio-gas/fertilizer, use of
wood waste (and other agricultural industrial wastes),arid 
 and
 
processing 
of sewage. While the 
technic.1 competence of 
 the
 
biomass 
 team appears to be at the 
same high level as 
 the other
 
technological 
 groups, there is 
some concern whether this 
 wide
 
area of activity can be adequately serviced by only three full
time professional.. 
 Like the solar team, the biomass group does
 
not 
 have a team leader. Unlike 
the solar 
team where this 
does
 
not appear 
to negatively affect coocdJnation of activities, effi
cient integration of biomass activities may be 
more problemmatic.
 

A major emphasis is being given at 
the present time 
to the devel
opment of model 
fuelwood plantations, 
presently using eucalyptus
 
as the preferred species. 
 INE has not had much success ,n deal-

Ing 
 with the forestry service 
(PRONAF) of 
the Ministry of 
 Agri
culture wbich, 
 like many 
forestry services, 
 is more concerned
 
with the developnent 
 of commercial 
woodlots 
 than with 
 rural 
fuelwood supply. (In fairness, it should be mentioned that FRONAF 
has apparently developed a fuelwood plantation design and some
 
inter-inL' 
 tional jealousy may be keeping the two organizations 
from coopetating fully.) 
 Instead, 
 it is working through private

and/or regional development agencies. 
The team visited the 
first
 
ouch 
 effort sponsored by the Fundacion Ecuatoriana do Denarrollo
 
(FED) 
near Riobamba (Guamote). 
 About IR,00O trees have bee
 
planted in 
 two communities through the a.nsistance of 
the local
 
FED office and an American forestry Ph.D. 
 candidate. The hope 
is
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that a successful pilot project will motivate other organizations 
to develop similar collaborative relationships with 
INE. Since
 
this 
 first field experimental planting has only occurred 
 within
 
the past few months, it is 
too early to predict how successful
 
the effort will be 
in terms of arousing sustained interest on 


on the subject 

the 
part of campesinos, but initial results in Guamote are very 
encouraging. An inquiry into native fuelwood species other than 
eucalyptus is also planned, with a special seminar 
planned during 1904. 
 Even with this promising activity, it is
 
doubtful that 
fuelwood plantation promotion will 
meet with wide
spread acceptance as long as 
heavy government subsidies 
on kero

sene and bottled gas are maintained.
 

Prototype development of fuel 
efficient woodstoves, particularly
 
ceramic models, 
 is also just now 
getting underway. During the
 
team's visit, 
 contacts were mLde with groups experienced both in
 
ceramic 
 design and community outreach near 
Quito (Latacunga) who
 
will be constructing models for 
testing in nearby small 
 towns.
 
Appendix A 
in an illustration of one 
of the models (there 
are
 
five designs in all, including at 
least one non-ceramic design of
 
simple construction. 
 It I1; worth mentioning at this 
point that
 
INE correctly predicted the unsuitability of 
many of the massive
 
stove designs (such as 
the Lorena) several years before general 
disenchantment 
with these designs wa apparent. VITA's own
 
extensive experience with woodntoven programs clearly suggests 
that light-weight ceramic and metal 
stoves which can 
build on the
 

50
 



existing skills of local craftsmen hold much greater promise for 
local disser.ination and use 
(see Appendix I). INE 
 is working
 

through a group at 
the Central University to test tht-
 new ceramic
 

designs. The new provisional testing standards developed by VITA
 

in cooperation with other worldwide groups will be 
used.
 

Biogas plant 
design and construction was 
one of the first real
 

projects implemented by INE, 
 working primarily through Peace
 

Corps Volunteers assigned to 
construct 
reven plants throughout 

the country (all Indian designs). In fact, VIT. A financed this 
first such proect during 1981-82. Except for a short visit to 

one of the plantS at the experimental farm at the Eacuela Poli

tecnica de Cbimborazo (ESPiCH) which is still functional, know

ledge of the current operating status of the plant3 was obtained 

only through conversations. Reportedly, nearly all 
of the plants 

have been operating except for those damaged or affected Lv the 
heavy rains and bad weather associated with the "El Nino" pheno
menon, es pe cially in the coastal area-,. However, a corn rehes I ye 
evaluation of the experience to date has not Leen carr ied out and
 

it was generally agreed thin
that would constitute a uableva 

information source, especially since there are few re por,.ed b1o
gas nucceasn stories in Latin America. Al so, while two studies of 

spent nlurry an t,-ttilizor have been done Woe publi ,hed) by INE, 
there in no comprehennive undernstanding of how, when, and u;nder 

what conditions to apply the slurry as fertillz,,r and/or soil 

conditioners 
to fields. On both count:a, the biornain team recoq
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nizes that these require action in order 
to make the biogas 

experience useful. The biomass team, in conjunction with the 

planning division and external 
data processinq facilities, also 

intends to conduct a factcrlal analy of theit; all factor:; that 

influence the develop:::ecnt of rural energy denand in Ecuador. 
While thi.- appiar:; to b ai worthwhile activity, the eval uat ion 
team wani not~ pretnted Wi th d oc....rn t on that would al 1 ow a 

review of thi,: ; ropo:;,:d ,ffort. In addition to the impleF'enta

tion activitien, a comprehenr;ive ';tudy of Ecuador'.; bio.na n re

source:-; I,. ,.lanned d!,rinq 1984- WhIt- thin; ;' v.. hii nut t ecun 

an adaptatioUn of an OLADF methoduooly 14,:; teinc rr('j.aurd and will 

be di::cu ! (-; wI th the planninq group. With the, next two onthn, 

a conference, will be held on native Andean fuelwood -. ,eccOs. 

In general , the e-val uator r. beli eve.; that the c jroup hal an 
enornou:; r anqe ot propotied artivit which ,ievd,, to be ma naged 

caref tl,. Th i i ,;enpecial ,, true ince tean :;tafinq I:; not 

staLl e at the p[riennt ti re An with ot-herth, lrhup!,r r eal 

dir,c r i rati.n of re ul t: achievd will dr!.'end on thf. tvan 
abil i ty to tr an Il-t e I tr; techn 1cal w rk and r v t:; into 1anqqaqe 

sui tabl e for non-enqineert nq qroupi;. Thin :.; y rticularly the 

case with the effficlnt cookntoveri exper i~ntat cn and re,;itreni a 

clone workinq relatirnnhip with the "technolorly t.rannt er *roup. 

C. LDI.iz -- Th.e project aqreement callr for a m-njor eftcrt in
 
Rolar hot water heating demontration and dirnemination.* The
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*5Sactual5-. , . ..5 .~ .... activities Of the Solar team include notb only th slat 

hot ate
Coponntbut als0 work in Passive solar denign, solar 
dryiiig, and photovoltaics. The, first "jot effort of the group. 

~'* .even before the AID contract was signed-v&a to design a demon
stratioft 8olar house Using ?roebe veil construction in the c.0u-, 
nity of El Carson Several hours travel from Quito, community 
Solar Showers at# also Installed at an adjacent school. The, 
eValuation team visited the site (See Appendix C) and while the 
$ite is not a true demonstration inthe Sense that the facility
is notb used as originaly Planned and data are not being 
presently collectedo itnevertheless did provide Valuable design/ 
construction experience for the solar team. The improved solar 
hot water design has been oc will be installed on a pilot 
basis
 
In other projects, notably 
the Solanda housing pcoject near
 
Quito, For about a 
year appcoxsimately 
 SIX houses adjacent to 
the Project have been using the IN SsoIar hot water design, A
 

visit to the site indicated those that had been installed cor-
Leetly were functioning wel. The Solanda pcoject, under thedirection of the Junta Naclocal de ViviedaU, (JNV) plans to have 

as M as 5000 housing unilts ready to occupancy by low-income
 
people 
by the end of the year. The idea is that the Zlndesign
 
Would be used inmnofties, based on the ability to pay of
 
the individual occupant, The evaluation team also isv the Same 
design at the M building in Guanote and while 
it obviously
 
functions from a technical vantagepoint, much concern was em. 

!++++,+ +0, ,++o+,:++ +oo
I pressed about the cost (appromiMAtely 0000.00)o +l+.+ +j/ Which would 
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[ oaks it difficult for low-income families to afford the system, 
There may be ways that tis high Initial cost could be financed 
through favorable credit arrangements, but this has not been 
fully Investigated. The evaluabion team received the impression
after discussions with some of the JUV staff that the alternative 
would be for people to purchase low-cost electrical heating 
devices W5. 2-2000.00),, although lifetime and reliability is 
limite 
 INN must make a case for the economic advantages of the 
solar option as well as resume work on other lower- cost alterna
tives. Here again, having a well-designed presentation using
simple pictures, diagrams, and charts would be very useful in 
describing the system to potential users, although, as before, 
the educational level of the potential audience must be carefully 
considered. Good data collection on the existing lolanda proto
types do not exist as yet,S r ;: kr .' i'*- • , ; ",• . /.••%"Ini-." 'L L" 

tiated this year 
! '<; * / ,.•"/: •' ;;" although'"2 k q" this activity is to be 

fit Innevertheless not specifically spelled out 
in the Plan operativo). 

The passive solar design effort is primarily a detailed study of 
local construction materials available in each area which will 
include thermal conductivities and other technical data. TMe 
goal Is to recommend materials on a site-specific basis which can 
be used both to lower the cost of housing as well as to make then 
more energy efficient* This seems like a worthwhile etfocr 
however, a detailed implementation plan for conducting this study 
and disseminating Its results not available# Its generalwas 
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Outline In knosnf but a clear plan to achieve the desired results 
In yet to be fully developed. None of the resident advisor 

breports mention the Construction materials study, so its Position 
in the hierarchy anof ioitiesis not clear (although it was 
contracted 6-7 months ago) * Eoi has participated in a NAa.A
project to test photovoltaic systems for refrigeration and light. 
Ing PUpoooin rural health clinics. The team visited one of 
two sites in Ecuador (near 9iobamba) where such a system appears 
to be functioning wells albeit at a very high Initial cost. The 
second site (Pedro Vicentenaldonado, on the coast) is about to 
be connected Into the national electrical grid, making the equip
sent available for another Installation (there were also technL
cal problems with this installation including insufficient insu
lationj howoveer the responsible party-12o8--appaorntly did not 
contact INN for some time after the problems surfaced). ZlI has 
We Initial contact with entities in the Galapagos islands that 

would be Interested in photovoltaic installations# particularly 
involving telecommunications applications. A reconnaisance oil
sion there is possible later in 184. There is also the possibi
lity of acquiring donations of solar panels and other equipment 
through the BBC which would allow for as many as 13 separate 
Installations. 

Based on conversations with IUI personnel and others, the solar
 
application with the greatest potential for Ecuador is perhaps 
solar drying (grains, fish* wood). An INN design for drying 



coffee and built by BlD3Z/Jipiapa i$ being tested on the coast. 
Based on Initial good results, as many as 12 additional units may 
be built in that Immediate &Le for various agricultural pro
ducts. Teohnical assistance has also been requested by hinir, 
Quininde which may build an additional S. ZN is proud of this 
set of events as an example of possible Ospontaneous diffusion* 
of technology. 
 While no written information on these efforts 
exist as yet, a report will be prepared following the completion 
of a testing period. ZIK Is also working with Quito 4-8 chapter 
('4-?') to design and build grain dryers. The advantage in 
working through this type of organization is that training is 
also part of its function so that prototype design/construction/
 
testing can Imnediately be translated Into 
training opportuni
ties. 
 Large scale wood drying designs have also been prepared 
and INK Is waiting for the relevant convenios to be signed with 
MtONAF to move this project along. in additiontNS Is working 
with CONA in Cuenca on a large-scale grain dryer and is studying 
solar fish drying processes useful in the Galapagos. Again, a 
means to let external audiences know of these efforts Is impor
tant and at the time of the evaluation did not exist. Future 
seminars using videotape technology are a possibility. 

The solar teas has been sensitive to the existence of a small 
private sector component in solar hot water technology and is 
hosting a seminar in June l184 which will, among other thingso" 
allow interchange among the local dealers of commercial technolo
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gy on ideas and technical problems that rNE might help to sup

port. A chat with one of the ccmpanies located in Quico revealed 

that most of the unitij ,vailable forin Ecuador res-idential hot 
water need!n are not imported into the country; mo:it .. iteric]s are 

imported, u e.m h~ly In done " '- '.ocaly. Ia ' r 1 tyTI of 

support'-nq import ::ub:tjtut ion ,might T.o ,.e inrourtantan cnntr ibu

tion in the :nlar :n.i.-kutptace if its c'urront 0,'.Iiqnsi (as well as 

future m(o!el!,) can be comnmerciallized. 

Like the hicmafis, team, the solar ;roup does not 
have an official
 

coordinator; hcwevr, integration of ictivities does not appear
 

problemmatic. The teamolar 
 haa had qreater ,ucce-:i in keeping 
to itn schvdule a., outlined in the plan operativo than moot of 

the other technical groups. 

d. G,:o 0 .erm:a - The geothermal group is the only technical team 
currently anIanted by a French con:;ijltant. The develop.Ment of 

geotherma1 en.r Jy in Ecuador ir, a n,:w act 1v fty for which a lar qe
 
body of 
r,,ia rch and data doe . not exi.:-t. InventictI t V .n of hilqh 

entha,'; r' !h1';h tet. -ierature!) r1rc : the r fAno )1 i1ty of 
INECET, :L'i: they .4vy be .iinrd for qeneration of rleqtr ty,:i10 

while INJC hav been tyiven the re~nponiibil.ity for ,tudy inq low and 

medinm te-nperature resourcer:. Thene bewould uned for r-upplying 

procesn heat to varlou.ri industrial procenne-.
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The geothermal project has been plagued by a number of unexpected 
delays and, 
from vhat the evaluation team *could gather, unde
served criticism for the difficulty it has experienced in imple
menting a pilot project near Quito in the Valle do los ChL1los 
(only one aspect of the the proje'ct component). The Valle pro
bet hopes to provide process heat to a number of industries in 
the region, including a beer plant and textile mill. During

1982-83 the necessary prelimina:y studies in geology, 
geochemis
try, and hydrogeology as yell as marketing were completed by 2mB 
and the 2soe a Politecnica NaeLonal. None of these activities 
required expenditure of AID project funds. The next important 
step, for which AID funds will be spent* Involves exploration 
over a period of about six months. This involves the use and 
interpretation of data from ground resistivity measurements which 
Is just about to get underway. The sequence of eents being 
followed Is outlined In
a report by 08 consultants completed last 
year. The equipment to be used Is being loaned by the Direccion 
de Geologla y Xnas, which unfortunately had to undergo repair In 
Canada before being made available to the INN project. 
 Payment 
problems complicated the situation# but these have been solved. 
xperts from the University of Utah vere to arrtve shortly after
 

the team to supervise the operation and
 
visit of the evaluation 

interpret data from the resistivity measurements. It alsowas 
pointed out that the original request to the 
 AID mission to 
support this activity was made In arch 1983, but was not ap
proved until August of that year. This was a general problem 
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experienced by the project during the time that each mvjor acti. 
vity had to be approved by the mission in advance of expendi. 
tures. The new Plan Operativo permits entire programs to be 
approved in advancer thus speeding up the approval/disbursement 
procedures and eliminating these delays. The political problems 
between 1I0 and the MnUD (mentioned in section V.3) during 1903 
also slowed down operation of this project component in particu
lar. The only major difference between what the 08 consultants 
recommended and what the team wishes to avoid if possible Isthe
 
drilling of a test well after the resisitivity measurement. have 
been completed. The group believes that a test well would only
 
create undue speculation and possibly damage the project politi
cally if the resource found is not adequate. While It notwas 
clear to the evaluation team the extent to which such a test well 
is or Is not required, this Is obviously an issue to be further
 

discussed@
 

The group also plans to work on a natLonal survey of low-tempeca
ture geothermal resources. 
 The proposed strategy taken makes 
eminent good sense to the team, That is, zones of eoconomic 
demand near pose~ble geothermal resources will be Identified 
first to be followed by the resource evaluation isl.. 
Coieniog necessary to conduct this work with the poltechnical 
scotools in Quite and Guayaquil are in progress The group is 

aloworking with CIPS and iiFrL in an attempt to Itoue 
aspects of geothermal engineering on a project basis, since the 



specialty as an academic flid of study dots not now exist in 
scuador. h team reported a mixzed working relationship with
 
ZNBCBL# perhaps aas result Of perceived Competition vith 
INICSL'4 high enthalpy Projects; OLD has traditionally only 
supported the high enthalpy possibilities, but has recently shown 
interest in low enthalpy as well and invited INI to participate 
in a seninar inBrauil early this year. 
The evaluation team does 
not feel that the relative inexperience of INs with this techno
logy inhibits project progress in any significant way, since good 
vorking relationships appear functional vith various other orga
nizations. Rather, bureaucratic/political difficulties in
 
acquiring technical asLtancoe have been more important to the 
lack of progress to date. These all appear to be on the road to 
solution. 

5. IIIVWATZON - Based on the experience gained by the United
 
States and other industrialized countries, 
energy conservation
 
has at the present time made a greater contribution to the total 
energy picture than the advent of renevables. Conservation is 
therefore a component of the AhIP. According to the project 
agreemenat, IN would develop and test publicity and instructional 

S . materials encouraging public conservation as well as establish a 
"trvice to conduct energy audits inboth 
public and private
 
enterprises. success in this effort would be measured Oby a 
decrease inper capita gasoline And electricity consumption in 
major urban areas.' Unfortunately, this strategy does not take 
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Into account the bas4c motivation tor conservation inthe first 
Place, Which is cost. for political reasons--obtensibly to keep 
the cate of Inflation down-ousdor has for many year$ heavily 
subsidized the prices of al petroleum derLatIVes. At the
 
present time, for eaple, gasoline is approximately 23% of the 
International marcket pice. This fact colors the conservation 
effortse. In spite of this disincentive, the conservation group 
has energetically embarked on a number of activities that are 
important to the long-tern future of ecuador and should be main
tamned, even though the $payoff* Is not easily discernible. 
Appendix J Is a summary of the various areas of study that ace In 
the process of Implementation. Those that have been 
completed 
are included in the list given In Appendix I. As observable, the 
transportation sector has received a great deal of attention
 
followed by means of saving energy in Industry# an example of the 
former proposing conversion of heavy transport from gasoline to 
diesel and of the latter introducing more efficient processes in 
sugar, textiles and ceramic mills. A cursory review of studies 
completed to date Indicated high technical quality. Table 
lists briefly the projects currently belng anderttakn by the 
conservation group as well as those already executed. Notewortby 
is the desire to develop conservation studies in the politechnL
cal schools (M and 80L) which is the only vay that future 
generations of engineers will be exposed to conervation prac
tices such as how to conduct energy audits. T conservation 
group is closely allied to the planning division of X33 since 
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many topics are of direct impact on the planning process. As
 
such# it has used European expertise extensively* Pr example, 
the Pnlish expert provided by the ON was the first major consul
tant to the group, was replaced in early 1982 with a German 
consultant, supported by the SEC, who is now working on the Plan 
Naestro. Other studies have been executed jointly by INI and
 
other European technical assistance groups, such an GTI. Using 

AID funds, the group conducted a five week campaign on radio and
 
television urging motorists to save energy. 
 Thousands of bro

chures were distributed in major Ecuadorian cities during automo
bile registration periods. Both were professionally produced and
 
of high quality, 
even though the utility of the project, given 

the low price of gasoline, was questionable. The Minister of the 
MNR! directed that the campaign be conducted, however (during 

late 1983). A similar domestic energy savings campaign on the
 
use of bottled gas and electricity is to be held during 1984. A
 

campaign 
to promote energy savings in the industrial sector is
 

likewise planned. AID funds will also be used to support a one 
man-year effort to provide technical/academic assistance to ElK 
and ESPOL and industry (three months in Gusyaquil, nine months in 
Quito). In this regard, a search for the right individual has 

been going on for nearly two years. While, someone has been 

tentatively Identified, 
VITA will conduct a volunteer search to
 
determine if any additional candidates from Its expert roster can 

be identified.
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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.: team feels that AID should continue to support this 
component. 
 The most difficult aspect of 
 the conservation
 
group's aoility 
to meet its stated goals is staffing; there is
 
presently orny 
one 
full-time professional which is clearly 
insuf
ficient. Ourinq the evaluation team's visit, requests were 
being
 
made to tfji, r1iriions to support additional staff on a short
to mediur-te r' b1a. , It is also possible that with the new 
government ir svtlled in August a movemeit from campaigns toward 
more technica i e for industry will be possible. 

A national leve l eninar w,)s to be held :Jhortly after the evalua
tion team's visiit treatinq specific t e chnica1 
 and economic
 
aspectr of f-nergV conservation in the sugar industry. Ecuador's 
eight rugar mills repres nt about 7% of the ,inergy consumption of 
the cnt:i:f, country, but for which as much as 30% of current 
consumption could be saved. Tnfozmative seminars of this kind 
are important to the national conservation effort.
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VIII. INSTITUTIONAL CAPABILITY THROUGH TRAINING OPPORTUNITIES 

Until quite recently, all use 
o. AESP funds for training was the
 
responsibility 
 of the individual groups, 
 as given in Figure 3.
 
This meant 
 that there was no overal] 
training plan; decisions
 

about who went 
 where seem to have been more or less 
 ad hoc.
 
However, a 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 Appendi, F). 
 Few
 
have dealt with planning or nontechnological aspects 
 of en rgy 
development/dissern,itictn. 
 All of this is consistent with the 

earlier INE (called "Stage I" rr'hr,. in this report) and was 
not without merit. Opinion wa.- nearly unanimous among other 
Ecuadorians, Europeans, and American.-, affiliated with or know
ledgeable about the project that, generally speaking, the tech
nical competence of INE in development and adaptation of NCEs is 
high and a match for similar in.titutiont; anwhere in th,: world. 
It is clear that the various training exerci:;es have contributed 

to this reputation (doubt wal expresned only about a trip taken 
to the US by members of the microhydro team in 1983). Givcn all 
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the problems associated with the project (see Section V), 
 it is
 

noteworthy 
 that technical competence is one area 
in which there
 
appears to be universal agreement, especially given the age, lack
 

of prior experience, and little formal 
technical study in NCEs by 
most of the technical team members before joining INE. 
 It is
 
also clear that the possibility of acquiring scholarships for 
short or cxtended periods of study ov-rreas is an incentive for 
young engineers and architects to con-, to work for INE in the 

first place (salaries simply are nf,., competitIve with other 
in-titutions in the Lcuadorian energy !,ectot). 

Now, however, as INE continues to novc from being an implementa

tion body itself to providing coordination for other organiza
tions, it should consider training oppor-tunlti, s for pe rscnnel 
from its sister organizations ,,s neerd:; dic.ate. Futur, train j 
possibilities should probably be inmvt :g;ated and recumrmendo, on 
the basis of specific planning and NIC'.' develop-met I ssue,;, rather
 
than broad-<troke ,;tatf (eve.o;,, t Thi2 a
r,'qr ,s. is natural 
progression as bc':om,nled- :,olfe te hn ic a] I (ndspc ilfic. 

This compo,,ent nho,:ld h,, t: of :orehn:Ivea two-year train
ing plan which i.- ;;ndcr devel rA[-#:nt r c;i. Connideration (hould 
also be qiven to I r,,han i: :i;,n al s iti'thaff seminarn, 
where infor t ,:!i o"xchiir between the, _Wo drJ ;ionr. couldnge occur. 
It is , 1ppr1or.1,r the DDh to have a :. in-d pt. L , ;tand
ing of :. arm functions so that both divisions c,)n learn from 

each other.
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IX. COORDINATION/PROMOTION OF PROJECT ACTIVITIES WITSCOOPERATING INSTITUTIONS--EXTERNAL/INTERNAL 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. 

Sinc,2 IN i cannot itself implement projects, this approach must be 

follov ed in any case in order for it to fulfill its mandate.
 

However, 
 given the legalistic environment within which INI:must 

carry out its functions, formal agreements or convenioo are
 

usually signed before any 
real interaction takes place. These are
 

generally broad agreement:; of understanding under which 
 specific
 

activities are further spelled out in subsequent contracts. The 

process leading to a convenio is lengthy and may 
take 4-6 months
 

Cr in some casey" even longer. During the evaluation visit, there
 

were a large number ot convenios that 
were in process, although
 

it was not 
possible to aet a complete list of those that were
 

already completed or near completion 'this should be an addition

al task ror a future computerized 1project management s'ystem). 

While it is understood that the process of 
arriving at an under

standing with another Ecuadorian organization is frequently deli

cate and not easily definabj e, the evaluators believe that tight

er control over the convenio process itself--that is, keeping 

track of whether copies of it have actually been received by
 

interested parties, immediate follow-up, etc., be inwould useful 
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speeding up the process. Initially at least, this is probably
rbest acaomplished by the technical group. themselves. 

Relationships 
with governmental institutions, such as INsCIL or
 
MNR3, 
 are of a complex nature and INN must necessarily be delib*cat* 
 in the way it deals vith these organizations. while the
 

evaluation team hesitates to make any concrete recommendatLons 
based on such a brief exposure, it believes hct INI could pro
vida a more systemantic and professional approach to making Its
 
presence 
known to other elements of the 
Ecusdorian government,
 
perhaps through 
the use of audio-visual materials. 
 1IN has
 
developed a good relationship with a major Quito 
newspaper and
 
excerpts of UNE-sponsored studies and activities have appeared in
 
prominently-placed articles since early 1984 (and on 
 almost a 
daily basis during the evaluation visit). INS has also main
tained contact with international WOs, 
such as VITA, and Is
 
aware of 
 recent technological developments. 
An example Is the
 
tentative testing standards for efficlent woodatoves developed by
 
an international conference hosted by VITA late 
in 1983. The
 
relationahip with the AID mission has been Inconsistent, probably 
due largely to the lack of an operational plan, and it is not 
clear that the present liaison function of the resident advisor
 
adequately fulfills the role. 
 It was, however, uniformly report
ed by all 133 personnel that the interest demonstrated by the new
 
AISP project officer within the mission has notably Improved the 
INK-AID relationship. 
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It was noted that at 
least with the microhydro and solar groups,
 
contact with 
 the private sector is beginning to 
 be d The 
evaluation team belive,; that this ! ;S n i:porta nt ,sLwct of 
future pr( 
 otionll activities ,:ine( It :l tpztely r,'gh the 
commerci l '1 2.,ft manufacturin q s;ecto t ithat 1- ti l-n,:'I y oped 
technolo1 4 , 'will madebe iILlble for wide:;-: ead din; ::i a ion. 

As far as the evaluatorn dE.te: nt., the only real drawbackcould 

to working with other orga-I atictin ft- t t u de pnd'. ut on 
other groupr; to ql ve it an accu-a te Vctture of ,ha. 1E going on 
at any giver; ti-e. TNE should -tren(t:her n it-t r i s; r e 
that problem that occur are f ol 1owed 1: :,e ,r hat rrqular 
procedures fcr learning frcu ,rtc-ect 1nc* I-(.r a 

The most difficult, and yet mc:;t 1. portant, a )c t o.. doc1.,entat
 

Ing project progress is to caItur, 
 "hI r. ! ro ect xrcr en~e an
 
1 .ved ty thosne in the field. The evaI tIon 
 teat r)nly 
bel ieven that the real value of the AESP wil I e AIn how welI 
pro~ect experlence i.. commun1.1tv. , nince INE Lro(. d technical 
point of view hat or !t demon.tr.it.q :elf cap-e o f creatinq 
and adapting tf.Lt-chnoly. re. ; IT'h ., nIrt, 1 1ty pr i rarily 
fall to the technolo " tran:fr and -nfor..ta .In center cC.mpo
nont which, an previcusly stated, it thf weakent link in the 

Ovriall atructure at th* prueent time.
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X. IDKnTIFICATION OF FACTORS PROJECTI mDIDITINc 'MPLECNLTATION 

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

summarized below: 

"uring 1981-83, I1E construed its role in s3uch ways 
 that it
 
tended to preclude siqnificant project expenditures:
 

1. All. weregoups autonomou; unit5 with no f fective overall 
coordinaticn or 
operational plan since NCE development was being
 

e mpha.iz ed. 

2. The re! tive inexperience of the organization in terms of NCE 
planning and develot2nent gave r ise to a >'o-siow" approach until 
sufficient f i;c~ c atipadacity te hnIcal expertise wvi ac uired 

to efficiently and re-I/~n!,iLl' ex,,nd :,rc-ect fund.;. 

3. Ti.e was reqjlrt.d for '.it- ft'l .*i;±roclate the nature of 
non-technoloic.j]i factor.; of develNovncrnt, espially information 

dl Ssen!nat.i,) and "technology transfer,* which is always a long 

learning proc,,ss. 

In addition, a number of additional factors over 
which :NE haA
 
little or 
 no control Intervenvd during the early 
 life of the 

project. These ircluded: 
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1. 
 A national econormic crisis requiring INE's non-AID budget to
 
be frozen, just when 
it3 work load was 
increasing. 
 This has
 
particularly 
 affected INC's ability to hire support personnel
 
(only threv fouror secretarie::, across the entire organization). 
Also, the fal ling pr ices for Ecuador 's most im[1or tint export-
petroleum--means that the debt acquired dur ing th,- 1 9 7 0's is 
becominc a "eriou.; burden (while exact figures were not acquired, 
the evala ti on t.ea: :vwa' ro on cverl1 occraca Si O that the 
Ccuador ian ext erna debt , 1:, t high.st irn La i r Azer ica on a 
per capita aui:;; A enn: of prudrnce in' indethI-.... e- d,, Ec !,:ad or even 
more I:; rer',:/v throughout "NE per:jonne!, e.- pec.a~ly :,;Uce it 
is be! ieved by : ,;,. per rcnl that drawir.g dc.wn .heon loan 
portion of the project %ould result in a concomitant decrease in 
the national 
budqet assigned to INE.
 

2. Disputes 
 of a [political 
nature between the Minister of MNRE
 
and the previous TNE director not directly involving !NE programs 
that resulted in a i r tual hiatu.i of activity fu r a ;Ix-month 
per I od dur in( 1 11) The ct:r rent dlrector took charged dur inq the 
la3t quarter and this crucial relationship han notably improved. 

3. Delay a within the AID bureaucract which r-sultcd in long 
Waiting timen for approving ind executin j important project ex
pendituren (it took n,.ary a year to acqu!re the two vehiclesO 
a3siqned tn the project). Th,. .-- pro],ect-ef;ic-r-n--charce at 
the mi.n.niro ham chaaged at l east three tmen (!ur inq the project. 
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Until the most 
recent project officer, the AESP has been only 
one
 
of a large number of activities assigned 
 to that officer's
 
project portfolio, 
which, according to several 
 INE officials,
 

ampered effectiveneso Jri 
 the past.
 

Within INE's purview, additional factors 
are relevant:
 

I. Justifiably to 
-smeextent, de-emc;ha,J±zinq 
information 
and
 
technology 
-ransfor curmponent ; urnti] rt cuntlv. 

2. Lack f an ini:;trctive-- i;tructure and project management
 

capability 
 that would p-rovide over:niqht to project execution/ 

timely proLtitr solution. 

It shoI d he , fphizi ed again that solutions to these latter 
probl em .,re t leant va:tlally being implemented at the prerent 
time. 
 Yhe r ieeji r(,(cd to turn to 2ection XI ("Asenrment 
Sum r . )fcr. i . E,, Co0Mpl,+te look at why certai r,of the ruL
pro ect!; have vncotr, f pl e e t-it ion de l . -,)I IV 
reason,; haivf n(,t !,,,n of a t:-crnicai r~at2, e; r..then, -1;[-rt
 
of and .u:.;t d,'..l theWith rjeneral, Ecuadorian rli ,euof following
 
pre:,cr iLed letha convention.; (convenlou and i.- !;ubjj ct to the 
same difficultien of organizing work a; any oV he: governmental 

inatitution in the country. 
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Xl. A8SBSSENT SUNRN.Y 

1. introcduction 

Late 
 in 1983 INE submitted a two-year plan of activities, the
 
plan operativo, which will 
spend S659,646 of 
the grant portion
 
and $1,057,003 of 
the loan portion of the AESP 
project monies.
 
When atdded t( those e,- cctive amoInrit; a!reo(v spent, .00% of the
 
total croant tind 66% of the toral 
loan will have been used by the 
project comp.l-tion dz.te. The evaluation tea;n arrfived in Quito
 
come font-., after the plan opertLivo had been approved by the
 
rission. ThlJs, 
 in ir.- .epth anailyfsi!s of the plan operatLivo itself 
was not a f,1incticn of the team's 'i it. It micht have been 
wor.thwhi . hd.- conduct(,d an evaluation before 
the plan wa , .u iy11 ppr oed; however, this d6 not occur. In
 
this re,;ard zhr vam.:'wouldmake I-,he 
 cbs.ervation that 
the narra

tive !ec1.- ofC ,::h ':c:bnfnt of planthe (ener,- demnonstra

tions, m.er:,;V tchne1. tran- f,.r -nd informaton network, energy 
con;e r,, ,. on, pl:,1a Jnrl) 2oe ;Iol i n Caseevrry corres';pond to 
expl cit ct Vitii It] ro< :n the tAr' -liner; fro - the act ,vity 
p... That in:; o-1., Lt - ,,r4, di ff icul t to int.rpre.t dscrete 
implementation activitl!,; 1:i;,,d ,n the ;rrativf, alo(ne. While 
this is p\ar ti.,! 1, c criI : #d !'or t hev e.('-T Inod n 
qutarterly rpor ::-, tl, d f (']It ' ncom '_7:-d in "innri ,.; down" 
the act ual t te o f af! Ia ; 1!,; wot 1,11h .n, 'ninq. WhiIr the 
eval ua tot i do no' f1ee thit: to be in area for rni jor ,oncern, 

greater ave in identifyInq point.,; of proqr es:;/pr obi emsp to be 



solved would be 
of benefit both to 
INE and to AID, as well as 
to
 
the governmental institutions to which 
'NE looks for both support
 
and cooperation. 
 In addition, copies of 
the plan operativo that
 
were made av; ilable by the n ission to the .val aatori turned out 
to be o.;IY the draft vor.,ions; the final versions, with signifi
cant changes in :ime-lines for completion in some cases, were 
acquired from Tt.1 itself. 

Taking into account the fact that most project components are 
alr eady 2-4 mcnth. hihind in their implementation plans and the 
fact that newa 7o':ernmnnt will take inover A~ufst: Iq 4 (im
plyinq a new dlirecto of INF), it is hi,3 hly un,:rtain whether INE 
can naint .- in .t- curr,. t I mpl mentati n :-,whedu] , , add tioa, 
the studie.- cal led for L-y the A'SP-funded nart of the E;;:;F Mat.:er 
Plan are bfeh nj :;chedulf, tpb 4-6 nonth.3 due the *r.,nt;e ffort 
currently underway to complete the Mat;ter Plan L-efor,- the current 
gov,.,rnment 1,:'ye:; office. Addttiornal tIme ha:; ,een Io.t due to 
INE'S reco- t m:.Vf- to now office,; which W. 1s ill beeI ,c('-,( lmo
dated di r in1, , , ' , a t I on vi:; t:. The :n 2;: un proj ect ,officer 
ha; a1 r,,,"y r,# ue t, d a nfw project conpl etion date of 1 
Deceme. I 91"16 (one addyet i.(,n vear) with which the va I ua t I on 
team concurn.s r.he ten m I 1gt he r ,:o imenv n d t h tt em i, 11 :nI lMvIta~ 
tion sched ulen be r,-ejv I ua ted on a quarte lrly h J1n t hroujhout 
1984 and no1905 that a further *!xtension of the project can he 
requested if necennary. A regular review procedure would also 
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assist in identifying any major problem areas any
well before 

required reprogramming becomes impossile. 

Recommendations 
 that follow are not technical in nature. Even 

though this was not an important jArt of the scope of work, the 

evaluation tf a:m i:- convince(d thit t:echnical work i-1 in qeneral 

excellent "Ind technical ,::IAect., at t [oint In the c0ct (rdo 
not require a great deal of attention from an evaluation stand

point. 

2. Specif..c Ra:.-o.ndat ons-_Summary 

a. II W-_IDL
 

1) The evaluators believe the project should be continued ard 

auppor t-d by AID. While it ir true that use of projtct ncneI 

has not teen A;ubntafin the ,,.t, it aipp -nr:; now that cond±

tionn are ,ch ht 7 r i 1 1,v 1-n an1 w c1int e 
uning All' 1 un0:;. The rcct,: tdbe extended 'hrouvh the end
 

of 1986, with a further vxtorn.:1,rn bued on qunrtetly pro' ammatic 

reviewn through 1 9f04 and ] 9%5. 

2) The interpretatirn of which i tivitien should be actually 

undertaken should (:ont inur to be -.- dL Aoonely Ind on a cane-by

case bArir, without n qrent l,l of -onctrn whether the spe ciriC 

tankn an caI 'Ad I ,r tby he 1'rroje-t A,;r,.rn-nt .ire teinq fcl lwe* 

to the lettel, The miri:icn han already indiated (;ent fTaxitH

lity on thl: tint. 
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3) since elections wer bold during the evaluation isit and 

the nov government does not actually take office until August, it 
is not yet clear what specific planning functions will be assign
ed by the nov leadership. If ZI is Indeed supported as a plan
ning body, a Director to the DMI should be naed Imnediately. 
Consideration could also be given to dividing the DM3 into 
three, not two, functional parts, either adding to the Division 
do laaifitoaln and the Division do teCgoos UmrgetiCoe a 
separate *Division of Planning Design, or alternatively, putting 
"Planning DesLgn" into the Division de llauifioacio. The pur
pose of this new function vould be to study and recomend to the 
OM vays to custom-fit ux planning into the UcudorLan nilieu. 

4) Create. closer connections between the Dl an4 the Dos 
through establishment of occasional interdepartmental meetings 
and internal eminars both for the DNS in development And for 
the DI in planning with such costs as might be Incurred covered 
by the AU*. A weekend retreat environment might be an Ideal way 
to develop deeper professional appreciation of each other's per
spectives such tendencythat any toward organisational sbiwo

pbcenia is diilnished. 

5) While ZVI has developed good working relationships with 
many of its sister institutions, both in and out of the govern
sent, It still appears to be struggling for recognition and 
legitLacys tt should consider developing a sophisticated public 
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relations approach 
 in its dealings with.national and interna
tional organizations vhich could include audio-vigual materials 
is well as microcomputer-based presentations (graphs, charts, 
pictorials). Wherever possible, 
the logitical constraints to
 
preparing convenios and contracts should be eliminated or dial
nished. For example, the efficiency of the few secretaries INS 
has could be improved greatly if word processing were employed.
 
When major papers (including convenios) are 
prepared at the 
present time, they appear as if in final form and revisions
however small--requite 
re-typing the entire document. 
 It was 
estimated by one employee that at least a week per document is 
lost due to this circumstance alone. 

6) Salary levels compered with other natirnal and paerastatal
 
organizations in the Ecuadorian energy sector are very low 
 (only
 
one-third to one-half 
 that of CEPS or ZNECEL). Hopefully the new 
government will be able to recognize the potential contribution
 
of 
 INS to the present and future energy picture in Ecuador and 
make appropriate adjustments. If this is not feasible or possi
ble, INS could consider making stronger efforts to acquire inter
national consultancLes on the behalf of its technical employees. 
For this to be successful, It is essential to capture project 
experience In a palatable way which again points out the need for 
a professional-level effort to translate technical Information 
into publcly-accessible fbrms. 
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7) The INE-AID relationship should be strengthened. Because of
 
the dynamics involved, 
 the key person in providing relevant
 

information between the 
two is 
the resident advisor. 
 The mission
 

should also keep the advisor app:'aised c4 reactions/remarks bear
ing on the 
 project that are generated at the mission and
 

Washington levels so that responses are based on andfact events 

as they occur rather than conjecture and misinformation. INE 
could consiJer scLedulinq the inauguration of an important pro-
Ject while simultaneou:,ly honorInq its benefactors, including 

AID, on a future "Dia del r':" (in May) 

8) A two-year t:aining proqr.-in 2huld be created which will 
address the ccnce-r:,; r ,en nri 4) above as well as provide INE and 
non-INE per scrine, with tr :inirq upportunities . Such a plar. would 
nttutraI !nclude t . f'dul. of .:;eminarn that INE has already 
used tu C0o d advan tge , but which has net previously been cen

trally plani. d 
 and cco'l inated. 

9) It wan, reported that a pon5ib e deterrent to using the loan 
portion of project monlen w s that the Ministerto 'le nanzin 

Might char ;e off the amount ,) i a,;a1 n t iNr', htJldqet. The 
opponitI opin ion wa~n voi cedal no that 'he minL:try wouI actual ]y
aodd thr ino:nt i:; e ,, n Jnterf,-'t to IW'AF , dqrt ef ,I't '.ely 

meanlnc: that ;,.',iI revrnr.'.l of the CO w ] I !. sed to r. ye 

tho )t, iqia t I, Whilo tht? latter approach see-rn mot;t planlllb e, 
the fact it; that the Project Agreement doon not apecifically 
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identify 1I'8 responsibility in the matter. ,Also, according to 
the Agreement, interest begins accruing on the loan portion six
 
months 
after the first disbursement and repayment to begin on 
 a
 
date to be specified by AID. As far as the evaluation team could 
determine, this date has not been 'set as yet. If interest is due 
and payable vhether the loan Is used in 
its entirety or not,
 
clarification would be worthwhile since standard rules for 
foreign loans surely apply. 

b. 	 kaPioac,. .gM2nn"t
 
-- Technology 
 Transfer and Infornation Network-
1) 	 While this has been weaka part of the project to date, the 

appointment of a full-time director with an assistant (hired 
during the evaluation visit) is an important step. 
 Within the
 
context 
of the A8P, "technology transfer* has meant 
basically 
holding meetings and seminars within formal settings. INE 
has
 
already held several of these, apparently with good results. The 
concept needs nw 
to 	be broadened, since the ABP is 
acquiring
 
project experience/technical results that can be of value to a 
number of audiences. These audiences includes other technical 
Professionals, 
national/international 
officials with a focus on
 
Planning/policy, ecuadorian Intermediary developeent/implenenta
tion groups sel-skilled from a technical standpoLnt, lay workers 
at the village level. It is Important to package Information 
delivery differently 
for eacb group In order for It to used
 

effectively. Since what, is really being talked about here is
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'information transfer@ which can ultimately lead to transfer of 
technology, this new division should begin by identifying the 
near-term audiences 
for each of the sub-projects, they may 
 be
 
different for each. 
 After these have been clearly identified,
 
then 
it should seek whatever expertise is required produce
to 

materials appropriate to that audience. 
 For example, the micro
hydro group produces excellent technical papers on its york, but
 
alone they are not sufficient to convey the progress 
made in
 
developing national import-substitutable technology to those 
who 
could be ina position to stimulate a demand for it. It might be 
necessary to contract special instructional consultants for such
 
purposes, and XN3 is encouraged to pursue 
 this as required.
 
Quite naturally, 
this effort could include public relations ele
ments as well. 

The Information center Isa related concern. 
A computer
ised system that would automatically record and update acquisi
tions and loans of matecials as well as generate cross-referenced
 
searches and bibliographies on hard cop 
will become enormously
 
useful as the library approaches 8000 volumes (its goal during
the life of the A3Sp) as well as becoming the chief Ecuadorian 
depository for energy Information. IRE presently owns a Date 
General computer (Rclipse) wbiob is currently programmable only
In IORAN~ with a 10 megabyte hard disk. This configuration is 
not auitable for an management Information system. Te team 
recommends that a late-model microcomputer witb larger disk stor
age capacity and a good relational database manager be employed 
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to produce the kind of flexible 
system that could continously 

adapt itself to INE's requirements. When not being used for 

information marnmagement, the microcomputer could be employed for 

technic;,l prcjira::.:nin by technicalthe teim. a; 'yll a: a ryriad 

of other appiication!,. VITA has dr've~opd njc!h a system, based 

on the Apple II ::erie3 ;nicroco1put!r 'which i;,- didely , ivlable 

and supported in Quito) ind would b intf-rirtvd in mak ing3 its 

experiencc avt ilaT)ls to INF. The ":for:a; tion C,:; . cr i also 

interested in a mn other trdhncloqie:, :;uch ,.;nicrofiche and 

on-!ine d itcba:e ;:,vrc,] nq, a)thouqh r-.t;tic ana/si5. on how 

these -in(] cth, r tchnoloqien wcul d a± :;t th't ovrall inf)ormnation 

dissemination effrt ha,; not yet L,.n comrAeted. 

As noted in S cticn VII.2, the difficulty that the evalua

tors had in getting ip-to-date infor: ation oo subprojects funded 

under thn' AEr'P ruggcnt:; that a compute! zed project management 

Uy.teri (pr. unsing the naur.e hirdwnre /nftware an, given above) 
"
",cuI p r fcr rn .ne to inir rrmen:; vi c !?Jf ke,pi fig r 1 vant 

infona tion in an or ln i zed ar,d q u ic k 1y rt r Iec I1e f1:.h i (t 

part of 'uch a Gyntem, "1at:n cr-uld b1e In;erted itto t., ; ro

gramming no that, f ,r exapity ,, ui,)n ter :,; tud.,y' ,, the 

computer would I tui ,,_-t], te, . :- r e ,r ,- t ; CAr n; 
wh i c h pr ,;} cr2 :: n ,, 'C I,, _r . t ' :' .* be 

t iM ;.r:'ckOf afl ntancf- !epL:rj(,Iconvenio ; ,rr':;). fr exnr.ple, 

afl ldQll a; othnlr actionc that r%.;ht othtlwrlno be forqotttn or 
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delayed as vell as giving instant snapshots of vhere all efforts 

are* 

It was originally envisioned that technical assistance for the 
above function$ would 
be performed by the resident 
advisors 
howeveC, imp ement&tion of these would have been difficult or 
Inappropriate earlier in the project. The situation, for all the 
reasons 
given In section V, is different nov. The resident
 
advisor 
position should therefore be extended through to the new 
proposed project completion date of December 1986 with specific 
emphasis on the Information center/infomation transfer Compo
nent. 

Energy Studies and Research-.
 

This Item Is not a specific sub-project under the plan
operativo and Is therefore not discuseed in teems of recomenda
tions, except' to note that plans do exist from 
 the ODE side to
 
develop a comprehensive factorial analysis of rural energy demand
 
and distribution that will assist in understanding rural energy
 
demand, supply, and 
use related to other factors. During the 
evaluation visit, acranCements were being made with the computer 
center of the National PolLtechnical School to carry out the 
computer anlysis. Unfortunately* no documentation was available 
to enable the evaluators to gain a more in-depth appreeiation of 
what was being proposed and how It fits Into the broader planning 
pictute . It was not clear whether this study would be financed 



with AID funds. It iG 
ouggeated thnt technical description of
 
the proposed activity be made evaf!btle At mr' early opportunity. 

-- Alternative Enerqy DeJon trantioI/Conervation__ 

1) Wh43, 
 de : h, : d cf~zt:; by the %-crohydro 
team to date, e: : ay , work IdescriLdc] in rection 
VI .3.a) in under wiwlth :,k;: 2 1k2 In the nelr to nedium 
term 'Iture. , -hee : :echnoloclcal q-t :; V colla
borating even ore clo:nt.ly witI, private fir.n otherAnrd U ganiza
tions, the team nved.n to i-ake the reiuts of itn work to ,late and 
Ito turbine and eAectronI.c contro! ler deveIopter, 1 nlian u re 
accodsible to thone Ol!wt ulti.mately uce the tcchnolocy, 

jartlcularly l!)ECEL. 

2) An outlined In Scction V1?.3.b, staffing of 
the bicmaoz
 
team In not rre'ently it,,tQe And say irfluvnce It. i11ty to
 
work off octve!' in the wIt!c ar A of :'t, t v. a.ti t 'ian under
taker,. Wh vn te r;'t ffI n q n 1.t ,,a i on (),o t,11ta b ] . . act!vitleni 

chould 1 ,c : d ted no t ha t on ", !1(.,P t ha c te q ea tett. 

ponn:L. !'y ut W! !r rar a~~1tirc,t--; )aUrrd. At the :r~nn 
t?"e, I ft-a: . ra 1o1 ' u t Im-v~ c - cf ok n ve A eX U-0r IMen !,a

tion, 'up1w(c A, I vtni i! nn, rv "in I (In of IAnt iO ;",a j .r ct n 
and Iurry _t .1 : n tI e. o!r, nI t- .wI t r A WaCItAinP . nc 

t a chn o 1o;Ioc 1,r !ni q[ n v ' r0(1r vC ( 4('rd the oupht Ionnr 0 u 
and ltn conn i!t ouent. t tj -onrtnq 11e.1y to te. ul;ed rl, the 
rural poor, It w'llI e c.,iml ly relilre eA clone wok itq telntion
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ship with the technology transfer group to ensure that 
 informa
tion and project experience are disseminated effectively. 

3) The solar team is making good progress in its efforts 
to develop and Implement projects in solar hot water heating, 
passive solar construction techniques, solar drying, and photo
voltuics as described in Section VZ113.c. It has Indicated 
sensitivity to the existence of a private market in solar techno

logies, perticularly hot water heating, and will improve its 

efforts to ensure that all of the technologies with which it is 
Involved are ultimately economically viable and acceptable to the 
marketplace. It Is expected that technologies which cannot be 
demonstrated to be viable on a commercial basic will be dropped 
from the program after Initial experimentation is completed. 
Since many of the technologies that the solar team Is Involved 
with have been or will soon be Implemented on an experimental/ 
demonstration basis, it will be important to maintain an active 
program of follow-up so that problems encountered/project exper

ience is available. No such plan nov exists. 

4) The acquisition of technical assistance ti oritical to 
achieving desired results from the geothermal team efforts. Such 
acquisition has been hampered in the past by bureaucratic diffi
culties described In section VU.3rd, but is now very close to 
resolution, The present work plan sn adequate, given the 
cOmtraints. The geothermal teas and AID should perhape endeavor 
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to more frequently communicate the nature of 
 progress/diffjcul

ties with each other, ideally through the resident advisor.
 

5) Given the difficult environment in which conservation
 
efforts 
are carried out (low incentive to save because of subsi
dixed prices), they are nevertheless useful and important to 
Ecuador's long-term energy future. It appears that the greatest 
constraint to implementation of the plan operativo is the lack 
of adequate staff. During the evaluation visit, consideration 
was being 1ien to hiring two professionals on a temporary basis. 
Cmmendably, AID 
has shown great flexibility in assisting with 
such effortu and is encouraged to do in the future. 

3. General Recomendations 

The evaluation team believes that the project should be continued
 
and extended. While there has been an understandable tendency 
throughout the lifetime of the project (indeed, beginning with 
the project design phase itself) to promote technologies in 
search of problems to be solved instead of the other way around, 
this approach Is really no different than other renewable energy 
projects studied by the evaluators. The evaluators 
belleve, 
pending any esurprisesO by the new overnment, that the AUSP Is 
indeed at a 'take-offe point and that pest implementation pro
bless are not an Indication of its present accomplishments and 
future potential. The ealuators further believe that elements 
of the revised Lmplemntation plan proposed by the mission In 
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accord with the plan operativo, 
especially the reproqrammed in
crease in th? 
"Energy Planning and Akasessments' component (histo
rically described as Energy Studies and Reearch") by Thout US 
$150,000, are reasonable and appropriate (spe Appendix K). 

In the view of the evaluatcrs, NNE's ability to generate and 
disseminate us3eful projecc and planning information to a variety 
of audiences is absolutely critical to the success of the pro-
Ject. While ':e AE: might still be termed "hi;h-riUk, high
gain' in ter.m, of AID's criteria for success, the eva' Iuators 
believe that the project should be given the full :tupport of 
both AID and the COE for its remaining life. 
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1964.
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4. 14 Nionaus" undated.
 
____ "Plan aolonal d 
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 _ Planes Naaionaleo 
d fnergh.a No convenaon&Iggra
 

undated.
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Povenbr 1903a
-
 leglaeonto OrgqnLoolunaOLOn4f 
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 ... 
 Un:Utitld, Undatled report of Unidad KLarooentrales.

Untitled, undated report on geothermal resources#
 

Iduardo Nordn and Plerce Vernot.- Zndustrial Inergy Consumpt1on In a DeveLoping Countrys 
 The IEuadorian Case#*
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for the Future Dioussion Paper D-73D
 
Narch 1902.
 

OLADN/UNDP, aruture Requirment 
of Non-Conventona1 Inergy
Sources In Latin America,#* synthesis of a UNDP study,
June 1979.
 

Un6n do I& ComunLad del Sate do Los Angeles (ISLACO),
ODtrectoro do OrganiLsacones PrIva4das do Oesarrolo
an el Zluador,* report to AID/IXuador. July 102
 
United states Agenoy 
ot Internatlon l Developments"bouador


Project paper$ Alternative 
 Energy Sources** Just
19811.
' Zmpleoontatjon Letters# Alternaive Energy Sources
Project* Not 516-0029, Loan 516-v-Oat, 'nt.
Deeomber 19L1 No. 2# 1, 4
1 January 1982# No. 3# 2 April
1982# No# 4f I July 19821g o*#, 30 March L9831 Pop *#
1, August 19 
 s ?, I leptembaer 19031 
 *,$ 20
January 1984.

Project Lon and Grant Agrement between the Itae
odf Sroaa d t e U ite s o f Ae e&J t Alte rn a
d Sta e o 


at'e Energy seu 2ure:.,.
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-. •Resumon de.l Estado rTnanc~iro *1 
29 Febrero, 1981.
 

* "Status Report on U!AID Girdnt3, Loans and IIGz 
 ss ot
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31, ,9I4 s c " 13 Yebru.ry 19114. 
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25 April 


26 April 

27 April 

26 April 

2 may 

3 May " 

NOr. Carl DuLsbergo Regional Snrgy Officer, AZD/

EOuador
IC. Leopold. Grs, 
General Development Officer,
AD/Bouaor 

N Carl Ouisberi, Regional Snargy OffLer, AZD/
Ecuador


Mr. Orlando LILn0as 
 MILion Director, ARD/louadorNr. Leopold. Cars&* General Developnenn Officer,
AID/Eouador 

Zg. Fernando OomSileSO Chief* DjvLyiom of
Technoal Diffusion, Zug

Zg. Franklin Carrasco, Chief# Division of WCe,


ZNS

Zag. Eduardo Norso, Director, DDE, 
 INS

?r, lugh Pearson, AZEP Coordinator, lux 
conu~ltant (AID) 

Zug. RAul Maldaaado* Executive Director,
Dr. Eugb Pearson, AN|P Coordinator, tn 

wxV
 

consultant (AID)
Zng. Fernando Oonsiles, "Lof Division of
Technologlcal OffusLoo, Zug

Zag. Eduardo Norn, Director# DDE, Zu 

Zag. duardo ines, stoges roup, INE
Zago Karoo Jicone, Member of the Conseeo ianiLo
 
CONADI
 

Zg. Winston G6n0, Coordinator for the master
 
Plan, DIRE, In3


Zng. Martin EB-Lich, Consultant to DPVR# tn# 
(NBC) 

Rag. deUttdo Nore, Dilrector, DDE, LE zag. WInston g6m*Us Coordinator for the Master 
Plan, DPRI, ZRu 

Rng. Eduardo Mewsn, Director, DDE, Rot 

4 Nay - Iag. Eduardo Moria, Director, DoE tonleon. Xand. Vloves, ChLef, Eeemeune studies, OLADI 
7 may - Zag. German ornasa, Rural 3Ieetrifieatioe Priram

Zag. PoV1da, RuralElerigLfGALtoa Pregura,UNCIIL L 
Ig. lerml marquoio, chief Proeet Unity

the Master Plan, 1i6l 
f

+
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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, Executive Director, 
INE
 

Additional Frequent Interactions with INE Technical Teams:
 

Ing. Michel Lopoukhine, Geothermal Group

Ing. Victor Castellancs, Solar Group
 
Ing. Noemi Flores, Solar Group

Ing. Letron Gilles, Solar Group
 
Ing. Fernando Barriga, Small 
Hydro Group
Ing. Julio Htidalgo, Small Hydro Group 
Ing. Alfonjo Mepia, Small Hydro Group 
rng. Jan rauber, Small Hydro Group 
Ing. Miguel Acuria, Biomass Group
Ing. Amilcar Salazar, Biomass Group 
Ing. Eduardo Yanez, Bioma:jir Group
Ing. Juan Zak, Conservation 



APPENDIX C
 

FIELD SITES VISITED
 

A. Solar House and 
Solar Showers Project 
- El Carmen
 

B. Commercial Solar Wood 
- Drying Project - Quito
 

C. Solar Beeswax Purification Project 
- Quito 

D. Minihydro Turbine Testing Facility 
- Guangopolo
 

E. 
 Solar Water Heater/Housing Project 
- Solanda
 

F. Solar Refrigeration/Hiealth Clinic 
- Cobos
 

G. Biogas Plant/ESPOCH Experimental Farm 
- Riobamba
 

H. Fuelwood Plantation Project 
- Guamote 
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Statement of Work
 

A. Purpose To conduct an
- in depth mid-term evaluation of
 

Project 518-0029, Alternative Energy Sources.
 

B. Focus - The proposed evaluation will concentrate on a
 

detailed review of the administrative, organizational, techni

cal, planning and operational aspects of the project to deter

mine whether original project objectives can be achieved on
 

schedule. This review will examine the effectiveness of the 

exchange of data and cooperation between INE. and other national 

and regional instituticns, .nd the etfects on Ecuador's energy 

situation. Th,. evaluation will assess NE's capacity as an 

energy planaing/energy development institution and 
indicate how
 

obstacles to pLoject implementation might be reduccd ar.d/,r use

ful consequences of the project augmented.
 

C. 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 applicable, the evaluation team
 
will review each of these components with regard to 
the follow
ing principle concerns for the evaluation:
 

1. 
Assess the organization and operation of 
ME's techni
cal teams within INE's overall management structure in terms of
 
their effectiveness in carrying -outplanned development and
 
demonstration of various renewable energy technologies,
 
conservation and energy planning activities.
 

2. 
Review the appropriateness of past and current operat
ing plans in terms ot 
relationship to overall 
energy planning
 
and priorities set by !NE, staffing, comparative aivantag 
 of
 
INE, and implementation record.
 

3. 
Examine whether planning, selection and assignment of
 
responsibilities have been adequately coordinated with
 
potential cooperating institutions. 
 1as IIN'5 promotion of
 
subproject activitlen with various executing entities been
 

sufficient?
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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 PVO's and Peace Corps. 
 Have the experiences of
 
other appropriate technology groups in Ecuador been 
success
fully incorporated into INJE's planning and activities?
 

6. Review INCE's 
expeLience in building institutional capa
bility through training (ooth technical arid administrative) for 
its own staff and those of otter institutions. 
 This implies
 
both the use of !:Th conducted training and s~minars plus inter

national opportunities.
 

7. 
Discuss the validity of project activities to date in
 
relationship to achieving original project purpose. 
Specifi
cally, with regard to 
the major project components the evalua

tion team will:
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7.a. (Energy Studies and Research). 
 Review the effectAve
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 progress of the information
 
system, possibly mdking reconmxendations for increased
 

transfer and 
improved access and dizremindtion. 

7.c. (Alternative Energy Demonrfrations). Conduct techni
cal reviews of specific demonte.zrtiorn 
 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
servation program including efforts to dat4 ini 
 the initial
 

public awareness campaign.
 

8. Identify the major factors that have Jnhibited project 
implementaition, both globally and the*n four components. 
Recommen po:;:; ibe reorientation of opertlonal procedures and 
rcprojg.itmming of project funds1 to fai I Itate implementatlo 1 and 
the achixveament of projfct objectLivc. 
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D. Team Composition
 

The team should be composed of two members. A team leader,
 

with Spanish S-J / 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 natu:al resource base and
 

human settlements.
 

Team members with broad background and generalized expe

rience in non-conventional energy, fuel efticiency, information
 

systems and energy plannlhg will be most useful.
 

USAID/QuILo and INE will concur on team composition betore
 

sorvices are initiated. If available, ST/LY or LAC/DR partici

pation would be advantageous.
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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 energy, 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.
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New directions in woodstoves 
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c.g fired clonaga.Liv, u, l_in Guilongou, 
a village eric 
Ouagadougou, 35 km fromFrederic 
had already distinguishe
an the area's himself
mot skilled 
and innovativ
helping ptte. After
a French volunteer 
build 
4 dovndraft kiln and a 
potter's wheel, 
with financial assistance 
from VITA, he
was able to build one of each for hinself.lowered the The kilncoat of fuel to fire histhe wares andquality of improv~edhim to eotabliabthe 

a products. The potter'swhole new line vbee*l allowedof gooe, including
plates, bowls, cups, vases, pitchers,addition to his and other itgaw inmain product line ofera 3000 chicken water-per year for the national
tion. Working first 

center for chicken produc-with TimBaldwin, Frederic tried 
Wood ard later with Sanmone stove design
until after another
a form was developed


durable, and was 
that gave high efficiency, 
was
easily produced. Although
detcrmine lifetime and 

field tests to
wood savings are
and molding not yet coeplete,and materials problems remnin,his fired clay he in sellingstoves an fast as he canw ,thout interfering with his 
produce them

other products.
His stove. sell for 600 CPA (aboutduction costs US$ 1.50) with pro-broken down 
as follows: 

Lab)or 


50 CPA 

Labr
Firing 0CPA
2teMetal grate 106 
Transport 

s
Total production 
,Osts 
 225 CPA 
Profit 


17,
Sale price 

600 CPA 


Froderio cuts 
a sheet of clay for i e baso of ,and form tovtm,a ow.l for t top. Thlt: ethar, S~ac so5s are f, ldto a1ir (Lb., assd tJw fi.rd an tue ki ui. 

VIrA NueL/Janury/ 1984 

construction 
errors, follo, u,
 

7andquality contr~ol are botj,
and difficult.
 
pfograms--at 


ieLut 

those
the Sahel--have in 

little so far seensuccess. This 
is likely

not becaus 
of unknown 
cultur
al factois, but as-py because
 
the stoves do not work well. 
y contrast, improved* tradi

tional 
 stoves 
 that 
 do show

acceptable 
 perfoeaanc, low
cost, 
and easy production anddistribution have gained 
fair
l1y wide use in Bome areas,cultural factors notwitnltand. 

jIng. (Examples of such 'improved' Itovestional are Lhe tradimalgache 
 or singo
 
stoves 
for wood.) Whether or
not cultural 
factors 
will 9lov
 
stove programs 
has awaited the 
development of a high perform

stove
ance to be tested. 
11owever, excensiv. 
and fre

quently contriwdicting demands 
have often been placed on t 
production and performance of 
proposedAzx t improved stoves. others, aoce of thesetemands are that they coat
little or nothing, be built of
local materls, 
 and be easy

to conaftuct, 
yet have a iea
sonably 
 long lifetme. They
 

must have a uimple, foolproofde3ir1, 
 yet be energy effi.
cient; ptovide Ilght to cook
by or 
 for Soctal functions, 

yet be enclosed to preventburna. They must provile spaceheating in the winter or Itl 

cold climate&, yet reduce theamount of heat In the Kltcher 
dur Ing thefinallyF, Lheywarmmustleason; anlevacuatef mok e fr(x, the kitchen, yet
leave smoke In to repel tot
mites and mcsqultoes and proserve food in the rafters or
waterproof 
the thatch. 
Cleat
ly, such 
 excessive 
 rlem.ands 
Preclude a rational (enlIq, 
procem. In trying 
 to meet
this Impossible taroe of ds
s ands, stove ,eeirjner.
often forgotten 

have 
their otlgnalpur.ose. 



Stove Design M.
 
After eviewing Stove pro

gCam generally, and seeing
their lack Of success and
their contradictory require
ments, we decided It was nec
eOsary 
waS we 

first 
ware 

to ak 
trying 

what it 
to accou-

ADR h,#e_ 
Hot# Stove 

pliah. The answer, quite sim
ply, war 

sumption. 
to reduce wood con- Three-Staa "Stoat" 

With energy efficiency as 
the basic principal we then 
returned to the fundamentali 
Of 
fOre 

combustion and 
- conduct ion, 

heat trans
convectlcn, 

radiation--to design a stove 
that would 1;ve ho'ih Perform
ance. In doing this,covered that -wssive 
Stoves Comoined many 

we dii
..jltipat 

of the Fird-CLIY 'uinqo" Stav'. 
/ 3 f o 

worst possible design features
and haid very strict intrinsic 
Limits on their performance. 

fti ,2t 

it wire then le" 
erably different 

to a consid
desin, which 

proved to be rather simple 
improvemert. tO 

Conduction 
tr.adlonal 

°" .. A 

Conductive heat transfer InA Stove 1-1 the procesis thatCarrles heat thcouin tho p,
to its Contents )r through theStove wall tl the >utsIde. 

High conductivity Aluminum 

Herat 

Scm' r 

. 

"fvalache Stove. 
Jron Ni.jar 

£o Stomee 

'. r~~Jlf Of~Kca 
hoJ 'toua 

5~ Abhsive St eu 

jo 

Pots Canducting Save 
heat 

energ;y 
eaily 

by 
to 

cr 
the 

contents, and they are not 
likely to break like Clay
pots. In a very tew years botil 
the PrOduct ion and the use ofaluminum pots have spread rap-
Idly thoughout West Africa. 

TO reduce heat loss it is 
necessary to minimize heat 
ClOnduction into and through
Stove wall*. Many stove build
eR had previously believed 
thoat the thicker the wall theb4tttet Insulated a Stove W)uld 
be. This was, In pact, the mo-
tVivt1on behind massive Stove 

Im od metal Stove 

50mW larpcuP.d 

tImprova F. -d 

StOSI 

" .auyjd 

____ 
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--

hCond ctie at ran feropposite 
Reducing heat 
loss through the walls of a stove
way to increase radiant heat 

is one

transfer 


convective heat transfer, 
to the pot, assist 


and improve combustion,

The wall of the stove is cold 
at first. During cooking,
the wall warms 
up at a rate 
that depends primarily on
mass fit
and the type of material 
it is made of. As 
It warms,
the total heat absorbed by the wall or 
transmitted
outside decreases to the
to a constant, steady 
state value.
Lightweight 
metal walls 
warm quickly. Fired 
clay walls 2
cm thick warm more 
slowly. Massive 
walls, such as 10 c lthick concrete, warm more 
slowly st.ll.

As seen in the graph, the heat loss 
by even
metal wall a bare
is less than that 
of a concrete wall
ing times of less than 100 

for coo%-
minutes, and the 
integrated
heat loss 
is less for the 
bare metal stove for 
a little
over 200 minutes. Thus, only 
for the
times can the 


wall and 
it can 
a one c-m layer 


If we compare 

various walls, 

comes even more 

average valuet, of mass 
(H), temperature change
specific heat (T), and
(Cp), and the resulting energy 
(E) absorbed
to warm 
the wall compared 
to that needed to 

of water.
 

Metal Stove 

Massve Stove
Water 


Thus, we 
rDte 

warm a concrete 


. 

longest of cooking
concrete 
wall compete with 
a bare motal never compete with 
a metal wall 
that has

of fiberglass insulation 
over it. 

the total energy absotbed 
to warm these
the advantage of 
the lightweight wall 
b-
obvious. 
 ohetable below 
shows assumed 


TA Nt/ s/January :98.
 

warm the pot 


-Corvection 

M Cp T 
 E 
 toIn
3.0 a stove
0.45x103e/ag.

C 2OO*C 270 xi
100.0
7.0 .gUx103 100
4.18xI03 8800
80 2340 


the tremendous 
amount of 

stove 
to its steady 

__'face 


,*(i 


• J' -j 


1 10.01 41'r".0 


energy needed 
to 

state value, 


I 

.the 
I 


",o" 


me,'. 


S"' 


design. However, 
as discufsd
in the box at left, quite 
the
 
times 
of 
ais coupletrue. For CooKngof 
hours 
or 
less, massive walls actually

absorb more 
heat than even a 
bare metal wall loses to the
 
outside. 
 Instead 
 of massi,,e

walls, stove 
walls should be
made as 
 light as possible and 
be covered with lightweight

insulants 
such as fiberglass
 
where economic.
 
Abandoning 
 the aasurpti(on


that massive walls are
 
insulators 
 and switching to
 
lightweight 
 materials 
 have
 
Particularly important impI
cations* 
 stoves 
 of t1rqe
lightweight 
material' 
will ne

portable, maxing zentralized 
mass production possle 
 'vih 
all the attendant advantjaes
of rapid productr, :ow cost,
and good qua"',ty contro,, 
Being cormruercial ly podjcei,
Such Stoves Can have 
the 41d;

tional .arKet Idvantage f a 
professional 
finish.
 

it i0 the conveceathg transfer process tbyWhich r'eat is transferred ftr(uthe hot gases leaving the fit,
 
to 
the 
pot. T' rraximize cot.vective 
heat t:ansfer, 
 it is necessary 
 to pass the h,t 
;sos 
over AS M~uch Of the 4.41

of the Xjt and thrQugh as 

&iarrow A 
channel 4s 


r0e &a In ar4o two 
noseious def ici enciesn 
sive mult"pot stoves. 
Typically, only a 


of 

hot 
ing 
vent 


the pot Is 
gases, with 
off the pot 
the eacap 

hot gases 
toward the chi m 

posj 

of , t, 
of TA 

fract I ,,i 

larye Spaces through whilch to 
Anu by tile pots, loweringvamount thle
Of heat 
 tt ansfeft d.
 

flaffles to force the hot 14404~
 
close 
to the |-ts ale u~ually 
built into massive stove*, Lt
they are rarely built C0rrert
ly. It Is extremely difficult
 

e*ponej 
to the 
the pot clus 
hole to ptr 
of am ke. As 

are da1ect * 
ney they have 



to antrG. the dimenions to a _______________________few alliLmeters 
in mud oc Ce-

mont, particularly when each 
. 

- • 
n,,

stove is individurily hand 
craft ed on site--even by 0 "a Te -Ih ot j&s 04mason who has been adequately O ti;VioE u s t theiiatr from t ao 
trained. 2 *.qrZfaace. An open fire exp.td *0 t.e wind can

be *VMXI ya1'/ uowteful. As so n A the fire s jut nLde 
or convCtLve ,heat transfer 

Narrower channels jive hiqgh-

a h{Ltchea oc a protectd atea, its efficiency increaae 
fficienci.es. T "Th Also do- dram.t.ically, to acojod 17 percent. 70 increase etflcr.crease the Aximurs size of the cy f tutber, it is necoeary to er,xae the entire saurfacefire and can reduce the over- of the Po4 to the hot gases, forclnj te ases 434-1 irtall teatInq rate. If the chan- the sides of the pat. If walls are t-iit ar-.;,,n. the mtnol is too narrow, the fire we a&* hvm close they must be to i-pr!ve 1t ve jecfocnwill be com)pletely cnoGed off. ance significantly--10 cmt I cat I -%? At ; :, Iee sAs d sCUSSeA 'n the bo, 4t na appreciable forcing of hot JaSee lainSt Ie all. Atright, a channel widt, nkuSt :1e I =a, there to not enoijqh tcoo for tne ase, a'lechosen that finds a Cpr uiAe the fire dies. Exporiments and caic "at 

ag: 
,.nl nate Anbetween n ln efficiency ad op1tiim valueIn 2the rane of 4 to d =. CI'er.'Vw, I

rapid hleatingj. size 
This c. ,promlse ruit he .Ade 

and sh"ato the pot. .t is prefersn qeeV Ilo .gap a smiall &A possible without cI.- ; '.re A
 
carefully. hcwevmrr , 
 .as IrV- too Sicti SMOe escape Out the w.convective heat trAnsfer t. theIn jraph below we see that t.,. eftI,: el.-j-. :fnthe pot 13 perhaps "!e s .'1i e vecti beet tranoer increae very ca;;, 1 / w i: t.oot :-ortant proeIa ny to wall gap I and only slowly with tne :ra11,. , .en;rn L.wfhLj_- stove peor).ance .n he it is also Importa nt o nate that .,e -Ay fen have aimproved. :t ris1o extremel i trade-iff between the efficin .y Iheand Ceat In, late.sensitive. For exarrp'e, t.e Long narrow japo cel have very hI,h eff lert-te :At "Ywefficiency )f :nvect.ve heast heating ratoes cospare to 'laps.wider Th.-* MearO that atransfer itself :an !ecr-aes c"Pr1a4e somao taat msct 66e m4ko twen fel ,Tnaupby & factor )t fuor -) f I tion and the patience at *he lser in :;lnqInj -)t aSimply by LnCrOa4in,; t.e 

a to 
;:+,t- I)Ll. In *.MLtio, the senLtivity of teto-wall ;ap (or cnannol widt i he pot to wall ,aV 

(if,:lmnc-jri 
roeuire. preclse ,:cntioj. sf 11.en

from 5 -a to_ .11') -nm. t"31t3 sions.--Viasiblo only thcr uqh aso .~utin-n tme
at U50, increas4,'; ' - careful maacchln of stoves to V.ts.
 
t0-wa&rrI . I aA.P " ')' T.
W 

Alone reduced tne ;.) i" A't 
... 


wro 
 Sv I nqs .,1 -,Ar 1.1 ) 

percent to . per-:ent. 

This jonz it lvi '1 )E-:nv 
tI -o I, a t trAn2fer '14 -# . 

t,-x) r t imp 
First. ,;cti 

vry - n t : t&i ans. 

VS t o v 1 ( A n d n n t p ot: 
n of 

t o. 
ia 

, 

, t s ) o/ 
ensure precise .menslnal 


- \ 
control Is ir tu4ly ellen-  -
tlt,. Except tor ;p-)sihly tho 
Simplest ,eetlnm such as he '
 

cm Lan I tve,
one49sur pr)tIng proper leoss,imoniIonal .1I! 
" 

control in i te*-hj I titveso 
beomes extremely difficult if . .... 
not Imaaose Ibl. ew,:)n, ea(c h 

Stove and each pot must be -matched imen Ionally and, . . .. -- - ... 
thus, one musat abandron the , , 
flexiblity of the traditional • ;.% ... _- -.. .. .. "..- -,':: - .",s: 
S~s d :.1. Atia) ad rila4z~ls co ry o j ,. 4,1 .• ,. 

~~~,:*- iiiiIII oJ4II 
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Using a template for
Use of a template or pattern whien CuttLnrj metal. Thus, forstove parts a 90 cu clrczetergnce pot,helps ensure dimensonal accuracy a 4 m gap, an end to end weldedand speeds prcx2ct ion. The ea, andtemplate can be I - th1cK metaldrawn on paper at irt. A 

we f ind; 
ooe permanent co$py L - 2.5 0.3 can be cut out of clheet metal. .-o preventloe through use as itaa stove itasii, weld metal 2. or spherical 
 pots, terpltebar* to it lerigthwise. Pot height i isa spherical or determined by tht sum ofcylindrical the airhole heightit, tem;att dea i ;n is straight- IA) I the "Jrate-to-pot height (P),forward. IlVrare and thesuch a tem;)Aate f ow irig the ascount necessary to eltend a few cent imet 

steps 
rea £xye the pot's naIsLIA circuArteronr

when in Place on the stove 'Ti
1. 71i lerirt of the te=;;1At* Is Jivcn !)'Y1. - C * # 3 # T X - A 4 P + T
Typlcal values for A are I (iu anj forC sla eteir~ined s,.the. !v Masurment of tte 0.4 of the pcyt d11 eteo. rrpot a r (A.,,* c Ir Iricalw a t r:1 cuu ference . G .3 Jts the height 7 Is t'pic ally " todetersit' 10 cmt '!S. fest ,:t-tI-wa jap, The 1,eat hriqht T to deterxit.e1 N)te )roV(';&"' . a -;&P CLt 4ap, Mau C . (7 '18017 ytise y x*par Inglot MM, C - j. (r ) 

thei't - ea , Of! icietj
tcon, C - '.O ca. I- and r !(,J Joe acA ;a;) cf f o r t so Is 

4j -al .l thfe adjjIsan : ec,=end.increase lt o(,, ;. e 
t I-r . e 1q!'ot Vserskis he 'or-r e ass~li, e 5r'ae corea the xt Ia n Co fmotsl A itnOut the itr a , a can alaci htr the ,heatinq rate Is t :'e ,;rn-v1ije at 'he trp ar d tt of theslow. S I is Ict Iricl pyt.'I ~ntthe ' f)1 0 a t 0r,over &I)Ap , tile &eam. :t ! 1 )I (-a14 yI- Pea chI to a o tht.eis Prtefrable to eg to tie !olded Pvetwesd the stove r. r tect iairnsttogeth r endr1 i erl th kis shar ) e0 je s0IS lo-r eares Stoves.e ,' r ,7I1 3 - 0) to revenz the osatIrn of a a*= ty az-1 atrenvth. 

vertical channel tr v.ich the heat can trfpass the u)t. tf the gemn is ctoesvelded* it . 4tOves Jjally have fourifolded. typlcal va.usi ,lei, It'njt,for 3 will te cI. - m by* I (,! each fA ? is determline" l:tl hpace them Nsfry t.he tLi-ckneas of thie Mettically, W t ftr an"a.1"h a-s, flownota-l used. theie typically uses 
 I ot (- dof and the so&&&0. csol orif.I m to sviwj.l weakening the- 0.47 ca) t hIca stove. Cut the sirholee n tv alde$only 

po SVWIt 
, 'tr ) 

?.eplato for aso1t'j 

L 

ttieguu i il. 

-' s' 'fer a 
ippwrt, a V4ie~ 710 , 

a'fl a OarTjv. triatwuar ciu; 

t'ote sh#(ida{4(in CAw Wt. 

http:deterxit.e1


nw~mm 

qu4 FwMYpr Ion 
oftan nwom Igbes wrate.largin to the FCCpot *raw%So mmetal l~h.le yaWheore the ae out. Ihl"Ino lene
llll"uOf t iOehwI in L1 aliOlm. bleei:,O0ef .... te- e... ll 
 *t 0 ...se.ALtertU"l, iOrsft soi COWLdthonge cLog-shapei platform am be out kWd T 

'om 
rds t'wL ~edtote 


1_. lim e .teat 


at t,.oe stow at 

0 4 $haft of meal4". IPO P"o inPp.rt evenly p
but Octf% the aoundhe stave, "n UA.fetrm .a " am s atdr ed906 dea o spece permits,Saken thee h height V forpot PAPPoru abOl de top of the 3. Cut each oiUca uIoutline, cut the doo,the ahls Ptsuppot botl#(...the..gri vsIll cos) to gIven cough. holes., 

AM sti ps Car thie air
li by 

V.aeeOI ccrle dA3
wher,ot0tohe 
DoWT 

~mmesc*Thebes d 4mO 
oUte 

should
metal 

be 
ino cyLnder. The iLLstows wll ery inew at with the else of 
"s Straight ad smooth 10wood possible .Used LO GA lLY , its a istseg e o w nsn4utand other co mes o t oteeom o e t.gt" ase ,,,ep a o 

w.,eesu, ou , ,e,, poepoets and stablizers amdSo IMe do"r also Ise sm what arbitrary and is pls put then Int* 
determined by the tocaLLysite. suitable wood?yp~oal sizes for a tO am geiamfeg. S.Cut theeamepot are tests and pwscli the hotel In is12 aswkby 9 cmbhihs PLisj *the mbottom of 1 hel sovethe door at the grate, post- t~other* weld Potagppog
tLeameeh Into place. AlberuagLv*Ly#top of the atrble. Kab. the top fold AUl th.of the dwe several. ornimes se"* gehcbelow theWet= ad thes p04 so that the n tgterot glases se 7~ . hfuLded cound uriinthup the Pot rather than out fram th. 

se.,.," Cold the taatwLes inward a&d upward.the deooer. It mwesry, door""helqbt to ONAMre the doorthat It is below the bet. 1.Faint Ittom 0f the Pot. with boat resistaunt paint %0horv#lbe 

000.S 

0%*0 

44 
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Wif~::ef w o n. 0fidt +++ ow t 
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MY Lm, Fru Pago 0 t clo. to te tstyoeo WtoAdaptpova. to a wide Test- o001 It Wi i t veighe to awnlisthese volatiles before a"bsorpAion" ' Athough UOt they have a chance to burn and ed dctiveAlhugh o LO44ee!the C use them to be releasedoonveotive as s eapoes thelik ie o entice sucfaceesting Cequitement of expos- thicko bLasiL teo entire surce o sompated to a 
ot. A grste, of the pot to the hot gasespot to the bot gIaes solid floor toand forc- Under the le, 

Lnocease conveotive heataliows So transfer,ig the through a narrow gap whether or not ito le am.rapld Mixingi. ale tLmylesa dschnie# has a Cbiwieylt e 0 "e9ap tehh $* 0mwlpOs withthe overall,oxygen . hasiongIP@tfic,the,fixedPotdtodimeneh1ighi performnce stoves 
for al 

chimneys are posible.e wit quality? of comustion a11 gorI e as wel gap Optimqa convectiveproblem posed 
allos placement 49 the pot heatby such a tove Closer ,to the et*ire tran e an the pot.exessively interfering vitahto the need ou to-grate h~gtfoerto re-design the te rdiant trans e tWoibastion.pot In order to expose e usesca grate .to improve.omentire sucace its Thus, in cosideringand still seal Principles of combustion 

the bustion 0
off the top of the Stve, and a is mess producedtransfer we aeheat Led to a dimeasional 

to #nsure 
aocuracy and to 

design that; SPeed production.Radiation Combustion and traditional stovesRadiant heat ;.,ansIefr is ClcUlatiomediret ranster of heat of radiant heat transferto the qIity versus 'oustimpot by radiati.. The w1ath 
indicate that In stoves vitbout grates the bestdistance 

you tfo the pot heightfeel on your face when above the firebed equals
near onehaU the diametea fireso doe to radiant of te fir e pot)*
heat. tn stoves, radiant, beat 

tn measuring the dimensions of over a hundredtioal tradiel mAlgaghe vwodstoveetransfer is optimiged by in llger, Upper Volts,,
placing the pot as and'Mali, itclse eto rea learned was found thatitraditiosal atisans hWthe fise as possible without this am PtIt Into practice. al-
Unduly disturbing the cOmbuse 

SOhe grao below ohms the ratio of stove
tions stove diameter for' beLht toRadiant heat transfer a wide range of trwdit1a)oi h lntarget do" stoves,AlSO improved h use represent ten stoves *&s.of eil line The straightis theinulalted, 1lghtweight wels 

value IoItn/'t u :is theoretcallybest position based thean calculations done to datesthat heat rapidly and therealter roeamt radiant beat 
toward he pot. 

Combustion 
Couion in stoves is, the process 09 burning the vWe toform eatbon dioxide, water
 vapor, amd 
 Othe by-prodsts.

The eftsit"es of comutionis iproved somsewat by vulilightweig t veil Insulated
 
vlls that beat rapidly And
thereafter raise! the &vreg * ssmbustin eume. Almo Shain tomera.lpolnt e 
ase 61 a grate to Iipcove. 0. 
CbeLbelr ining. Wood1wesfvim oxgnAdbut" si gives 6"thsoil "tlattle 

Wed with the aftaet is 

y llow flee. It st po ioto 

si
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APPENDIX J
 

CON4SERVATION GROUP 
ACTIVITIES
 

Conservaci6n Ene 
g6tica 

Corivenio USAID-111
 

A. 	 Proycto(n) ejecutado(m) 

Al. CampahA de~ Atorroj fenar9&t iCo (qasolina) destinada 
Aultomobi!!3tal, 

a 
antZavnl raclornal
 

mante tri;i'mie nunc. 	oa un
rad.,o y y !.,-i~nntr.,buci6n do 

vehicular. 
 .",t- zr~~ ', iluflcios 

U1S$ 75.0tou 13- radlo-TV COE
1 
( C1.111: ) 

B1I campafna det ahorro ena rtj6 tIco nn hogares (gas y
elect r I:- 14ld
 

OurAclomi , GMAIn
 

D oac r 1pc 16mni ill!un I 'r) confte ,om pr.~ct IC44 dO 
ahorro, matilnte rattio-t.allvi6n y 

dUt r u nI mnn a n amV An A). 

YLnanciamlontnt U'" "'j,000 parA rm4lizacirin 
anjncloou fontlor no relimtboleAbl.B
 

Uri.*; 	 7S ,o000 4t4 rA'Ujo- IV, QOK 

Contrapiertoor iircrt.. KlJIDIP 



32. Asesoramiento 
a industrias 
y escuela~ politecuicas 
an area conservacion ernargatica industria
 

Duracioi: 
 12 mases 
Oescripcion: - asesoramiento academica a 

ESPOL y practica a industrias 
(4uayaquil), 3 mesen 

- asesoramiento academico 
a EPN
 
(Cuito) a industria (nive2.
 
nacional), 9 meses
 

rinanciamilento: LISS 80,000 parat 12 nm±stni homnbre de 
Cons u 1tori£a espec i . lz a (d ri tcr 
nacional.
 

(50,000 no renboI~aa5IOcs, 30,000 
prestamo component, I'lb 

Contraparts: ESPOL, EP!J, C llxr1:: (it-Industriala. 

53o. Promocion en al aerctor £n(Iu nt r . 

DescripcioA: dl-stribuciojt le folloto sbre metados 
de rAclonalzc£Fl enttrqeltica 
en
 
planti, £rldu-itrlaleo,. 

Frflanciaiejnto: 
 US 4,000 para Impresion 10,000
 
tolltos 
rondos no raimboluables
 

Contrapartat 
 Edmaras Industriales
 



APPENDIX K
 

Revised Implementation Plan for
 

ALTERNATIVE ENERGY SOURCES
 

Project. No. 518-0029
 

The following is a summary revised tinancial plan which 

demonstrates the reprogramming of pro3ect funds for CY-84, 

CY-85 and CY-86 of INE - AID project. Despite a current PACD 

of 31 Decemoer 1985 we anticipate the need for extending the 

project for at least one year. INE's recently suomitted 

revised operacin9 pla.n indicates a rapid increase in the 

disbursemt:ot rate. However, due to the uncertainties of the 

current government which w'.ll pass the reins to a new 

adminitration in Auqus;t 158' (iliplylng another new Director 

Of IMi:) it i. uncertain whether IE can maintain the 

inple;.:entatlon pace s-.hown in its opcratincg in. It is, 

theretore, eXfocted th;lt the proj',ct whould bc continued 

throug3i CY-06 li. order to achieve l,e project purpose in a 

rational ;anner. The project Cvaiuation to he condticLeu 

durinq May 191314 shouLd r,inorce and be)tter detine certain 

aspects of the rcprograrll.ing herein presented. 



Notes on proposed reprogramming.
 

I. 
Energy Planning and Assessments
 

The major increase in 
the emphasis 
on 
energy planning
recently occurred. 	 has
The reprogranmed 
budget increases funding
for this contponent by almost US.5150,
 .
Justified by 	
000 The shift Is
the increaSCd GUE concern for 
more careful
management of the COuntry's 
energy Sources, 
in light of 
a
growing apprecltzon of 
trends Yn domestic Oil ProCuction and
ConsuinLt.ior It 1s antici)a ted, that after the jrelzm
energy 	 narrplan u PrOSentud to the new govern'Met in August,will want r:" to conduce it 

mnor2 :(-tailed 
ctudius
cn which to
base SPecrc dec:;Ionj,; 
ill ttje nerjy 
 tector.
 

II. 	Techriology Trdn:;fer and 
Infor'nation Center
 

The apparent decrease 
In funding forreflect., the ['ac-4 
tciz component


that 
a numnbtr ot P1'omrotion.I
activltleS 	 ,jnd trainingreIated to SpCCJfIC technology,",. ;,Ive been includedulder tho!se ht,,dijG 
in NC 
 Deno-ntratLions.
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111. NCE Dem~onstrations
 

As a re~ult o! inten5five e~fforts by N~E during the ladt 

six T0fltfl, th' P,-03ect co :-2 ont~nt, now tia thie beet df fiLt ion 

In INLW:; pla3n:.. It rcea, i'sn cOorchlnait:() with 

proa~ra:,w-~u nJ:.rr:. rat,, i.1 8!JI to te r " . 1d .int! wj .! 

have~ a erLjtv Imisacjt ol 1vtire r(-,ewl:.ie dJv~jloLII.oQflz, 

IV. Enc~rgy Cunservationl 

Thbin compyoncit !iu )aneratc-d co*r* t~j In'terct 3.nd tq 

rceivisi9 al:,pt1 ' mot- iitt rior. Tli ?.)Owr t~e1 to 

OrVtcttL'Q ULtIl.'.)LiIl at tua' rt~il~ thtr: C .t.uaof 

qu~li C sold capizll 10n9 - Lorm tactilic. !.~ei 

http:r(-,ewl:.ie

