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PROJECT GRAKT AGREF1'fEt~T ANmmNENT l'Jo. 1 

II Cerivenio de Danaci6n entre In RepGb1ica 
de r~n2re5 (Donatario) y los [stades Unidos 
ce A;-::erica, representado por 1a Agencia 
para ~1 Desarrollo Internacional (AID) can 
fecha 29 de aGosto de 1979 para Fuentes 
AlternJs de Energ1:a par este medio :::e en
cienda como sigue: 

Se suprime la Secci6n 2.2 (a) en su 
totalidad v se sustituye como sigue: 

Secci6n 2.2 Naturaleza Creciente del 
Proyecto 

(a) La contribuci6n de In AID para e1 
Proyccto es proporcionada en forun de in
crecentor, 103 cun1es se proveen de acucrdo 
a 12 Sccci6n 3.1 de eale Convcnio. Los 
incrcr:lfcr:toE' :,ubsiguientef' cstaran sujetos 
a In disponibilidad de fondos de la AID 
~ura este prop6sito, y cl acuerdo mutuo de 
las r~rtes, en el Domento de un incremento 
subsiBuientc, para proseguir can e1 
Proyecto. 

Se suprirne 13 Sccci6n 3.1 cn su to
talidad y se sustituye como sigue: 

Seccion 3.1 La Donaci6n 

Para asiutir al Donatario a financiar 
los costas para In realizacion del proyecto, 
la AID, de conformidad con el Acta de 
~e Ayuda Exterior de 1961 y sus enmieDdas, 
ha otorr,ado a 13 Republica de Panama de 
acucrdo a los ten:inQs del Convenio de Dn
nacian para Fuentes Alternas de Energ1:a, 
con fecha 29 de agosto de 1979, la surna de 
quin~ep.tcs mil dolares de los Estados 
Vnidos de ~\merica, ($500,000) y par este 
oedio conviene en otorgar a 18 Republica 
~e Panama, bajo e1 Convenio de Donacion 
de Fuentes Alternas de Energia de' 29 de 
agosto de 1979, a traves de 1a Enmienda 
No. 1 una cantidad adiciona1 que no 

E~1HDrJ)A no. 1 AL CONVENIO DE DONACION 

The Project Grant Agreement bett.:een the 
Republic of Panaca (Grantee) and the 
United States of Arnerica, acting through 
the Agency for International Development 
(AID), dated August 29, 1979, for 
Altern.:ltive Energy Sources is hereby 
amended as follows: 

Section 2.2 (a) is deleted in its 
entirety nnd the following language is 
substituted therefore: 

Section 2.2 Increnental Nlture of 
the P l~oE<:.!. 

(a) AID's contribution to the 
project is provided in increl':~nts which 
arc f:l2clc dvailnbJ e in acccrd:mce \:ith 
Section 3.1 of this ngr0crr.c,.t. Sub
sequ~"nt inCi.CL;cnts I.'ill b~ su~ject to 
the availability of funds ':0 AiD for this 
purpose, and to th~ mutual asrLcment of 
the p:11:tics, at the tice 0: :1 sl1bscquc~t 

incre~ent to proceed. 

Section 3.1 is deleted in its 
entirety and tilt.! follot-:ing is substituted 
ther:!fore: 

Section 3.1 The Grant 

To assist the Grantee to ~eet the 
cost of c~rrying out the proj~ct, AID. 
Dursu~nr to the Foreign Assistance Act 
of 1~61. us amcn~~d. has granted to the 
1\epublic of r-anaU.I1:1 under the tents of 
the Project Grant Agreement for 
Alternative Energy Sources dated 
AU6u5t 29, 197;, rive hundred thousand 
United Stutes dollars ($500,000) and 
hereby agrees to grant the Republic of 
Panar.:<1 under the Project Grant Agre. ~nt 

of August 29, 1979 for Alternative 
E:lergy Sources. as modified by this 
~endment No.1, an addition~l amount 
not to exceed one hundred a •. d t\;enty-five 
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exceda ciento veint1c1nco mil d61ares de los 
Estados Uaidos (EE.UU.) ($125,000) (ItDona
cien"). Aumentos adicionales que no excec.an 
de doscientos mil d6lares de los Estados 
t~idos (EE.UU.) ($200,000) podrian ser dis
Fcnibles mientras el proyecto est~ en vigen
cia sujeto a las condiciones de ]R Secri6n 
2.2(a). 

La Donacion puede ser utilizada para 
financiar costas extranjeros, tal como se 
define en 1a Seccion 6.1, y ga~tos locales 
co~o se define en la S~cci6n 6.2 de bienes 
y servicios requeridos para e1 Proyecto. 

Con excepci6n de 10 expresamente modi fica
CJ en esta enmienda, todos los otros 
te~inos y condiciones del Convenio per
~anecen en vigencia y efecto. 

E~; FE DE LO CUAL, e1 Donatario y los 
~5ta~os (nidos de Affierica, rr.ediante sus 
r0prescntantes debidamente autorizados, 
cc1ebran este Convenio a ser firmado en 
sus no~bres e1 18 de agosto de 1980. 

REPUBLICA DE 

_.L!i_' 
~~q. fJwin F5brega 
Director General del Instituto de 

Recursos Hidr&u1icos y E1cctrificacion 

thousand United States (U.S.) dollars 
($125,000) ("Grant"). Additional 
increments not to exceed two hundred 
thousand United States 'dollars (U.S.) 
($200,000) may be made available 
during the life of the project subject 
to the provisions of Section 2.2(a). 

The Grant may be used to finance 
Offshore Costs, as defined in Section 
6.1 and Local Costs, as defined in 
Section 6.2 of goods and services 
required for the Project. 

Except as expressly modified by this 
amendment, all other terms and conditions 
of the Agreement remain in full force 
and effect. 

I~ lnT~ESS lmEREOF, the Gr2ntee and 
the United States of Ar.:erica, each 
acting through its duly iiuthorized 
representative" hllve caused this 
Agreement to be signed in their names 
and delivered as of August 18, 1980. 

maTED STATES OF AI'!ERICA 

http:excec.an
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PROJECT PAPER (PP) 

PANAMA - ALTERNATIVE ENERGY SOURCES 

I. SUMMARY 

Panama depends on imported oil for approximately 71% of its energy 
needs •. Barring unforseen developments, the amount of oil needed 
to fuel Panama's economic growth and development is expected to 
increase over the remainder of this century. Given the rapidly 
increasing price of oil and the high cost, technological diffi
culties and negative environmental cons~uences of switching to 
other non-renewable fuels, the development of renewable energy 
sources will be increasingly vital to Panama's orderly growth and 
developm.ent. 

Concern for developing alternative energy sources is evident in 
all sectors of Panamanian society, and the Government of Panama 
(GOP) is especially interested in their development. One GOP 
institution - the Water Resources and Electrification Institute 
(IRHE) - has recently created an office whose ~jor purpose is to 
develop alternative energy sources. While this action represents 
a very modest beginning in the face of an enormous development 
problem, it is a start. 

The purpose of this project is to improve IRHE's capability to 
identify, analyze and develop renewable energy sources and appli
cations. Through the project, IRHE's institutional capability 
will be strengthened by staff developoent, generation and dissemi
nation.oJ information on alternative energy sources and applica
tions'\:feasibility studies for proarising applications, demonstra
tion or-ivailable energy conversion technologies, and development 
of an alternative energy Mast~r Plan. Six demonstration projects 
which utilize bio-mas3, solar and bio-gas resources in practical 
applications will be carried out. These applications include 
electric energy production for rural communities, water heating, 
air conditioning, and water pumping. the institutional capability 
developed and the experience gained w~th alternative energy con
version technologies will facili:ate production of additional 
energy in =ural areas t3rough IRliE. investmEnts and technical ad
vice to the private sector. 

'The basis for replication of the project '..rill be further devel
oped through preparation of a ~ster ?~an for alternative energy 
sources. This Plan -..rill utilize the results of an energy assess
ment, feasibility studies, evaluations of the demonstration pro
jects, and the data generated tJrough other project activities 
to identify sites for additional applications of renewable energy 
sources, develop institutional mechanisms which will facilitate 
their replication and recommend policies to encourage their de
'Ielopmen t . 

http:nation.oJ
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The demonstration projects illustrate a small number of specific 
applications of bio-mass, solar and bio-gas fueled energy tech
nologies in rural settings. These technologies have been matched 
with a specific (and therefore. limiting) set of engineering, 
economic, social and environmental performance require=ents. 
Once technological feasibility is demonstrated, they can be adapt
ed for additional uses as these req~irements become less limiting 
due to technological advances, broader utilization of the techno
logy, and gre..:ter experience on the part of IRHE and potential 
users. 

The pu~~ose of the demonstrations is to: 

Collect and disseminate data on the engineering, economic, 
social and environmental aspects of the use of alternative 
energy technologies. 

Introduce alte",native energy technologies to Panama. j~ a 
series of appropriate uses which provide direct or indirect 
benefits to poor people and others in Panama. 

Prepare panamanian energy planners and engineers for the 
time when new alternative energy technologies will be 
economically competitive with other energy sources and 
technologies. 

The demonstration projects include appropriate applications of 
the following technologies: 

Conversion of wood wastes to produce electric energy in 
rural villages. 

Solar hot water heating in rural and ur~an health centers. 

Solar air conditioning in a hos~:'tal and a fish cul::ure 
laboratory. 

The use of Jlethane from ani.:nal OIa .. to! digestion to pump 
water and supply cooking tu~l on r~ral farJlS. 

Each of these technologies can b~ replicated a large number of 
times in Panama. Each of them '"ill ~e ~ew to Panama .L.thcugh the 
particular technology-use Jlatches can ~e found in other parts of 
the world. 

The energy conversion processes demonstr!!ted through tho !,roject 
will utilize already available aod, in ~st cases, simple ~ech
nology. Most of them are economically feasible right nov, acd 
others are expected to be feasible in the near future, give~ a~
pected advances :n technological development and the probability 
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of continued rapid increased in oil prices. The sites that have 
been selected offer good prospects for successful demonstration of 
the technology. The community groups and organizations who will 
be involved in developing them and who will be responsible for 
their operation and maintenance are knovn to IREE and the Mission 
as responsible, hard working people who are desirous of both im
proving their living conditions and learning new skills. 

Ultimately, the benefits of the project will accrue to all sectors 
of Panama's population, including the poor. Most of the energy 
conversion technologies that will be demonstrated hold potential 
direct or indirect benefits for AID's major target group in Panama 
- low income rural families. However, du~ to the very l~ted 
scope of this largely experimental, technology transfer project, 
actual benefits for this group will be somewhat l~ited during 
the life of the proj ect. The project is expe('.ted to create the 
basis for diffusion of appropriate, low capital technology under 
a subsequent project (planned r{ 81 Alternative Energy Sources II 
Loan). It is expected that significanl target group benefits 
will result from that project. 

The cost of the present project is estimated at $1,375,000. This 
will be financed by an AID Grant of $825,000, and a GOP counter
part conlribution of $550,000. 

SUMMARY Fr~&~ClAL p~~ (SOOO) 

AID 

Institutional Development Activities 95 

Demonstration Projects 355 

Feasbility Studies 175 

!{as t er ? lao 150 

Evaluation 50 

TOTAL 325 

GOP 

230 

50 

550 

~ 

325 

625 

225 

150 

50 

1,375 

The project has been developed ~y IRHE and rSA1~/Panama with as
sistance from DS/EY and ~ssion contracted consultants. Th~ fol
lowing individuals have cont=ibuted: 

IRHE 

Ing. A.-nulfo Ho, Assistant to the Director Genera~ 
Ing. Victor Ossa, Chief of Isolated Systems 
Iog. Isaac Castillo, C~e£, Renewable ~oergy Sources and 

Conservation Unit (RESCC) 
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Ing. Teresa See de Bryson, RESCU 
Ing. Jaime.Leon, RESCU 
Ing. Jose Gonzalez, RESCU 
Lie. Jose Coronado, RESCU 

USAID /Panama 

Lynn Sheldon, ID! - Engineer 
Benjamin Severn, EconQmist 
Marcia Bernbaum, IDI - Social Science Analyst 
Jane Stanley, Environmental Officer· . 
Eric Zallman, Finance Officer (Project Manager) 

Project Consultants 

James Westfield, Development Sciences, Inc. 
Richard Jorgenson, Independent Consultant 
Jerry Birchfield, Georgia Institute of Technology 
Grant Curtis, Georgia Institute of Technology 

USAID/Panama Project Review Committee 

Harlan Davis, Chief, Technology and Employment Office 
Ronald Russell, Chief, Orfice of Development Resources 
Richard Salloway, Acting Controller 
Julio Villafane, Acting Chief, Office of Engineering Services 
William P. Schoux, Program Officer 
Warren Lane, Acting Director 

http:GonzaJ.ez
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II. PROJECT DESCRIPTION 

A. Background 

1. Panama's Energy Sources and Consumption. At present, 
Panama is highly dependent on petrolewn derivatives for 
pl'odu(~tion of energy. In 1975, approximately 71% of the 
country's energy was produced from oil, all of which was 
imported. Other sources of energy at present include 
hydro resources (13%), and wood and bagasse (LS%). The 
use of hydro sources will be greatly expanded over the 
rest of the century and they will provide an increasing 
share of Panama's energy supply. With overall demand for 
energy increasing at 6-A% per year, oil consumption is 
also expected to rise sharply in the future (see Table I). 

The prospects for substituting other non-renewable sources 
of energy for imported oil co meet all or part of the in
creased demand are not bright. Although there have been 
repeated attempts to find oil within Panamanian territory 
(including offshore areas) no commercially exploitable 
deposits have yet been found. Geothermal sources are now 
being investigated at a site near the Costa Rican border. 
However, even if this resource ultimately proves commer
cially exploitable, it woulj only be utilizable for gener
ation of electricity and would provide only a minor per
centage of the countr/'s electric power, wOich at present 
accounts for about 207. of the country's €.nergy use. There 
are no developed coal deposits in Panama. Although there 
are indications that coal does exist, there are no plans 
for commercial exp.~.oitation. There is commercial coal pro
duction in Colombia, but sufficient and dependable supplies 
are available only from the United States, which is a high 
cost source. At the present t~e the initial investment 
for large coal fired plants is generally highey than for 
oil fired units and the cost of coal :1aodling equi?ment, 
installation of scrubbers and particle enission control 
equipment is greater t~an t~e savings =ealized Jy substi
tution of raw ~aterials (i.e., from oil co coal). ~uclear 
energy generation requires ve~/ large installations in 
order to be cost competitive with other energy sources. 
This source can only be used for electric generation with 
present technology and Panama's projected load requirements 
through the year 2000, at least, are not sufficient to 
justify the large units (600 ~ and up) re~uired to ~ke 
large invest:nents in n.uclear ener3:' feasible. 

Some of these sources ~y even:ually supply a percentage 
of Panama's energy. ~eir adoption will depend on such 
factors as the relati'le cost and availability of oil and 
other sources over t~e, ter.hnological developments .bich 



Energy Source 

Petroleum 

Hydro 

Wood 

Bagasse 

TABLE I 

II 
ESTIMATED ENERGY CONSUMPTION IN PANAMA -

---
ThousandR of Equivnlf>nt Tons of Oil 

~ 

Use Actual Projected 

1975 1980 ) 98S ]990 

Commercial: 

Industry 202 299 S25 791 
Transportation 441 572 750 9·~S 
r-,ectricity 5111 70) 778 511 
Domesti{:/Other 295 386 611 75'. --- --- ------ ---

Sub-total 1,'.52 1,960 2,661. 1,001 

---- -_. ---- -----------
Electricity 267 618 . . - ),2 /.9 i 

- ------ ---- r---

Total Commercial 1,719 L,578 4.](,2 6,250 
--------- ------

Non Commercial: 

Industry 11) ]117 118 178 
Other 201 225 157 1)R 

Total Non-Commercial 314 )72 275 266 

- --

GRAND TOTAL 2,033 2,950 '. ,',37 6,516 
~I Excluding the Canal Zone. Source: Est1mates of the Alternnt1ve F.nprgy SourceR and Conservnt1on Office 

of the Water Resources and Electrification Institute, baRed on information from CEPAL. 
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improve the efficiency with ~ich they are extracted and 
utilized, and availability of capital to finance power 
production and transmission. The large number of "ifs" 
implicit in making these alternative sources economically 
and technically feasible, makes long raage plannirg for 
their development at this time difficult. Furthermore, 
except for hydro and geothermal sources, all are non
renewable fossil fuels whose cost can be expected to rise 
more rapidly than renewable sources. 

2. ~ffect ~= Panama's Economic Development. The high and 
rising costs of Panama's present energy sources arc ham
pering Panama's economic developmenl. An increasing per
centage of export earnings are being drawn off to pay for 
increased oil consumption. Despite its relatively well 
educated workforce and locational advantage at the "cross
roads of world trade", and there has been virtually no new 
investment in private industrial development over the last 
three to four years. While the major reasons for this 
include questions of government policy, uncertainty regard
ing treaty signature and implementation, and a relatively 
stringent labor code, the basic profitability of industries 
also enters into the equation. Panama has not, for example, 
developed the kind of manufacturing activities common to 
many developing countries, e.g., textiles, assembly of 
manufactured goods, These industries depend heavily on 
electric energy for power. As indicated in T~blc II the 
price of electric energy is more expensive than in other 
Latin American countries, adding another disincentive to 
investment to the factors mentioned above. 

In the agricultural sector, overall production has in
creased very slowly over the last few years. major pro
ductive activities are scattered across the ~entra1 and 
Western ilrovinces, a thinly populated area havi::Jg poor 
soils and unfavorable climatic conditions. The dispersed 
location of agricultural activities makes ?rovision of 
energy for on-tarn and community level productive activ
ities a costly proposition. Transportation costs for 
delivery ot agricultural inputs and for hauling products 
to ~rket are also high, in part due to the high cost of 
gasoline and diesel fuel (see Table II). 

3. Effect on L~w Income Families. Low income families are 
concentrated in slum areas of Panama City and Colon, and 
scattered throughout the rural areas. The large ~jority 
of law income rural peor liv~ in the Central and Western 
regions. :hese groups are the target group for AID
financed projects in Panama. 



TABLE II 

"ENERGY PRICES IN LATIN ~~RICAN COUNTRIES AS OF 12/31/76" 

Automobile Gss Automotive Kerosene Electric Energy in US$/KWII 
Country in US$/Liter Diesel in US$/ in US$/Liter for the Sector 

Liter 
Regular Super Domestic Industrial· Industrial ResidentiAl r'llll1lercial 

Bolivia 0.075 0.100 0.065 0.015 

Colombia 0.059 0.084 0.056 0.056 0.056 0.017 0.013 

Costa Rica 0.259 0.1189 0.1189 0.1189 0.0376 0.0409 O. ()I,ll 

Guatemala 0.2470 0.2584 0.1490 0.1453 

Mexico 0.123 0.176 0.029 0.024 0.02/J 0.013 0.027 0.031 

I' Nicaragua 0.21 0.23 0.15 0.15 0.15 0.048 0.092 0.066 
co 
i Panama 0.264 0.291 0.145 0.145 0.145 0.0520 0.0614 0.0564 

/ 

Uruguay 0.36 0.50 0.18 0.19 0.19 0.04 0.05 O.OR 

Venezuela 0.03488 0.0813953 0.02325 0.02325 0.02325 0.0219 0.05/,2 0.0/,33 

Jamaica 0.0716 0.00659 0.0264 0.0205 0.074 0.096 0.055 

Ecuador 0.0513 0.0577 0.0453 0.0402 0.027 0.032 0.039 

SOURCE: Data compiled by ECLA. Sources for country specific data available in USAID/Panama files. 
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In rural areas, most low income families simply don't use 
commercial energy. either because it is not available to 
them (e.g., because their farms are not served by electric 
lines), or because it is too expensive given their low in
comes. In isolated areas, wood is the principal fuel for 
cooking. Kerosene and gas can be brought in by truck or 
boat to those areas served by roads or waterways. However, 
the cost of such fuel is much more expensive than in less 
isolated areas, or, where the price is controlled, avail
ability is limited. Animal traction is used on most farms 
and in 1971, 80% of all farms did not use mechanized trac
tion. Lack of affordable energy limits earning potential 
among low income residents in isolated areas. Perishable 
products must be sold immediately, often at low prices, and 
storablas are difficult to dry to meet market requirements 
in Panama's humid climate. Fish and seafood must be sold 
or consumed immediately limiting potential commercial activ
ity in this area. 

In urban areas, high energy costs are resulting in decreas
ing disposable incomes for low income families. The costs 
of bus transportation and electricity have been raised sub
stantially in recent years, wages are frozen in large sec
tors of the economy and employment has actually decreased 
over the last few yeal'S. Higher energy costs are contrib
uting to a general decline in living standards and their 
effects are felt most strongly by the low income families. 

4. GOP Priority for Developing Alternative Energy Sources. 
Until about 1973, the cost of electricity generated from 
thermal sources was about equal to the cost of hydro
generated electricity. !he rapid increase in oil prices 
in 1973 and 1974, left Panama's economy reeling from the 
impact of a large and unforeseen drain on export earnings 
to pay for increased fuel costs. The GOP began a crash 
program to develop the country's untapped hydroelectric 
resources. Since chat t~e, approximately 5200 million 
have been invested in hydroelectric generatiog facilities 
with the first CWo ~jor projects (3ayaoo and Estrella-
Los Valles) starting to produce. ~resenc plans call for 
an invescnenc of $i14 million (at current prices) through 
1990, at which time 4 major facilities with a combined 
peak generating capacity of 1,~20 ~egawatts will be com
pleted. This will reduce oil consumption used for electric 
gener.ation frcm 2.3 ~illion barrels in 1975, to 2.2 million 
ban:els in 1990 despite an increase in output from 1,000 
GWH in 1975 Co 6,000 GWH in 1990.11 Additional hydro
electric facilities ."'ill be started duriog the earl:, 1990' s 
a11d should :neet most Panama's demand for electricity sIJPplied 
through the national grid through 2000. 

1/ Data derived by Mi3sion from IRE! Annual Report for 1975 and L~ 
Master Plan, 1976. 
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These massive investments, which will be partially financed 
by the World Bank, the Inter-American Development Bank, and 
suppliers, represent a large shift to an alternative and 
renewable energy source, albeit a conventional one. In
vestments in energy sector development are expected to aver
age $47.6 million/year from 1975-1990 (at current prices), 
which is approximately 13.5% of the average GOP investment 
level over the last three years. This demonstrates the 
high priority that the GOP has given to energy sector de
velopment. 

5. Energy Sector Development Strategy. It is clear that while 
massive investment in hydroelectric generating capacity 
will to some extent blunt the effects of an expected con
tinual rise in the cost of traditional energy sources, it 
will do little more than provide additional tine for devel
opment of other alternatives before the percentage of the 
country's energy supplied from hydro sources begins to 
decline. In the meantime, overall dem,and for traditional 
sources of energy will continue to rise, even in the un
likely event of a major breakthrough in solar or nuclear 
energy technology. If such a breakthrough does occur, the 
new investment that would be required to devalop and trans
mit energy from these capital intensive sources will likely 
be immense, and service to low income families and isolated 
settlements limited, as at present, by the large investment 
required to serve marginal users. 

In response, the GOP is folloving a ~~ part strate~J for 
satisfying the country's long range demand for energy. The 
first part is to develop large scale substitutes for ener3Y 
produced from oil. This will be accomplished ~y conversion 
to hydro generated electric energy and by eventual large 
scale production of fuels from alternative sources (e.,.g., 
wood from energy plantations; alcohol fr~~ sugar or :nlca) , 
The technology for efficient IJtilization of hydro sources 
is well known and presently available. The technology for 
large scale productioo of alternative (i.e., oon-oil based) 
fuels is less de',eloped, or the energy produced is still 
expensive compared to oil, or there are potentially signi
ficant negative environmental consequences that ~y result 
from the productive process. Except for hydro sources, 
Pa~, 'Nill have to vait for technology to be developed 
elsewhere in the '~rld that it can import t( enable large 
scale, environmentally sound production of fuel :hat can 
be economically substituted for oil. 

As energy from hydro sources and non-oil based fuels become 
available, the country will be able to provide increasing 
amounts of relatively inexpensive energy to the large 
majority of Panamanians who live in areas that are or will 
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be served by basic infrastructure, i.e., roads and the 
national electric grid. The electric grid at present 
serves 49% of the country's population and by 1990 will 
reach some 75%. The country's primary and secondary road 
network (over which petroleum products and non-oil based 
fuels can be transported) reaches most Panamanians at 
present. 

Two major classes of energy users will not be efficiently 
served by these energy sources: those who live in iso
lated areas o·r towns not served by basic infrastructure; 
and those for whom energy made available through these 
systems is unusable or relatively high cost. For example, 
electric energy or non-oil based fuels will ~ot run most 
trucks, busses or farm tractors for the foreseeable future, 
barring some unforeseen technological breakthrough. The 
second part of the strategy, then, is to identify and pro
vide cost effective non-conventional energy sources for the 
users who will not be efficiently served through the 
country's basic infrastructure netvork. The productive 
potential of these users, especially low income families 
and settlers in isolated areas, is limited at present by 
low access to, or high cost of energy. Their productiva 
activities and their standard of living can be improved 
now by provision of energy from alternative sources. This 
project is designed to support both parts of the GOP's 
strategy. 

B. Project Description 

1. Goal and Purpose. the Goal of the proj ect is to improve 
the standard of living for low income rural and urban 
families and to further the country's economic development. 
The target group is all low income families in the COunt~l. 
The Mission estimates that there are presently 714,000 
people or about 130,000 families in this group. Thp.y 
have incomes below the Mission pove=t:, line figure of $304 
per capiea annual income in =ural areas or below S5l7 in 
the country's major urban areas.!1 Theqe families 'Jill 
benefit in ~JO ways. First, a small number of f~lies 
will be provided usable energy from demon~tration projects. 
Others will learn bow these sources ca~ b~ developed on t~eir 
own far.ns and in their own communities. Se·:ond, the pro
ject will initiate the development of a GOP program to 
eventually provide relatively low cost, dependable ener~J 
for productive and consumption purposes. !he target group 
will benefit: from this effort, over the long run, in both 
direct and indirect ways (e.g., higher disposable incomes, 
cheaper transportation, improved and ~re accesible govern
ment s~lices, cheaper agricultural inputs and lower storage 
costs for agricultural products). 

11 See CDSS for calculations. 
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The Purpose of the project is to improve the capability of 
the Hydraulic Resources and Electrification Institute (IRHE) 
to identify, analyze and develop renewable and alternative 
energy sources and applications with emphasis on rural areas. 
The purpose will be achieved by a combination of training 
for lREE personnel, practical experience with demonstration 
projects, and participation in the development of feasibility 
studies and an alternative energy master plan. During the 
life of the project, lREE will increase the staff of the Re
newable En1~gy Sources and Conservation Unit of the Studies 
Department!! from 5 to 12 professionals, and increase its 
operating budget from $98,000 in 1978 to $200,000 in 1981. 
In contrast to the rest of the lREE structure, whose func
tion is mainly to produce and sell electicity, this office 
will be oriented towards responding to requests from com
munities, enterprises, groups and individuals for assistance 
in solving energy problems through alternative sources and 
will actively seek sites for development of new conversion 
technologies. 

2. Activities 

a. Institutional Development 

(1) Staff Development. The Renewable Energy Sources 
and Conservation Unit (RESCU) of L~'s Studies 
Depart:nent was create"", in the fall of 1978. It 
is presently staffed by five full t~e profes
sionals: an electronics engineer (office chief), 
an economist, a mechanical engineer, a bio
chemical engineer and a chemical engineer. The 
office has been given a broad ~nGate by L~'s 
top management to investigate and develop any and 
all feasible alternatives to replace presently 
used primary sources (except for hydro, which is 
the responsibility of other depar~ents within 
IRHE). The office plans to eventually :est and 
evaluate solar and wind power applications, fuel 
production through pyrolysis, bio-gas, anc energy 
plantation projects, and other renewable sources. 

The office's present staff and planned hiring 
for 1980 and 1981 is shown in Table III. 

17 This Depar~ent is located in TREE's Development Directorate. 
See organization c~~rt of this Directorate in Annex H.9. 
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TABLE III - HIRING PLAN 

RENEWABLE ENERGY SOURCES AND CONSERVATION UNIT (RESCU) 

Activities 1979 1980 1981 

Management 1 Electronics 
Engineer· 

Planning and 1 Economist* 1 Economist 
Analysis 1 Systems 

Analyst 

Solar/Wind 1 Mechanical 
Engineer* 

1 Mechanical 
Engineer 

1 Chemical 
Engineer 

Bio-Gas 1 Bio-Chemical 
Engineer* 

Bio-l-f.ass 1 Chemical 1 Combustion 

1 
Engineer* 

Electrical 
Engineer 

. Engineer . 

Energy 1 Industrial 
Conservation Engineer 

* Presently on board. 

The principal task of r.hese professional,' will 
be to evaluate the technical and economic fea
sibility of adapting so~rces and ~pplications 
developed elsewhere f:Jr use in Panama. While 
all of these personnel will undoubtedly be en
thusiastic about working in alternative energy 
sources. they are unlikely to have any special
ized training or experience in adaptation of 
technology in this area. 

Grant funds of $50.000 have been programmed for 
training present ~ld new employees through short 
courses and observation trips in the U.S. and 
other Latin American countries. A training plan 
is included in Almex B.l. This training will 
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permit the office's professionals to familiarize 
themselves with specific alternative energy 
sources and applications that might be intro
duced in Panama. Given the project's basic 
"technology transfer" orientation, no long term. 
t1:'aining is programmed at this time. Hawver, 
the skills of the employees hired and proj ect 
needs may dictate the use of some of these funds 
for long term training. IREE counterpart of 
$190,000 will cover salaries and non-reimbursable 
expenses of participants and the increased opera
tional costs of the RESCU. 

(2) 	 Information Generation and Dissemination. This 
activity will consist of four interrelated ele
ments. Data on solar radiation and wind direc
tion and intensit:r will be collected and analyzed. 
Books, newspaper articles and periodicals will be 
obtained, classified, and organized into a library 
system. These data will be used in carrying out 
two information dissemination activities: courses 
and seminars for personnel from the private sector 
and other GOP institutions; and a newsletter for 
key public and private sector agencies who are 
large consumers of eoer~J or are interested in 
alternative energy applications in their produc
tive act~v~t~es. These activities will cost a' 
total of $85,000 of which $45,000 will be financed 
by the Grant. A 1etailed description of tfie 
activ~ties is included in Annex H.I. 

b. Selection of Sources and Aoplications. 

In atteopting to select sources and applications for 
further study and demonstration, IREE is confronted 
with a difficult task. n,e abundant literature on 
alternative energy is full ~f cla~s and ccunterc:a~s 
regardi~g tec~nical and economic feasibility of differ
ent energy conversion techniques. However, there ap
pear to be relatively few proven techniques that can 
be successfully adapted by developing countr}.es right 
now. Most of the alternative technologies developed 
to date suffer from one or mc~e of the following prob
lems: difficulties in collecting appropriate raw mater
ials (e.g., animal e%creta); complex systems ~hich can 
create maintenance prot'ems; difficulties in storing 
or transporting the energ" produced; alld high capital 
cost. 

(1) 	 Selection of Alte~ative Ener3Y Sources. 

(a) 	 Sources. At the start of Project Develop
ment, IRHE and the Mission reviewed a number 

http:countr}.es
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of possible alternative energy sources for 
inclusion in the program. These included: 
hydro-power; bio-mass; agricultural and animal 
wastes; municipal sewage and refuse; and solar. 
wind and tidal energy. The latter was immedi
ately excluded because it is too experimental. 
Other sources were excluded because GOP is al
ready developing them through, or expects to 
receive assistance under other programs. IRHE's 
large investment in hydro-electric complexes 
has already been mentioned. In addition, IRHE 
is preparing to r~quest financing in 1981 or 
1982 from IDB for small and mini hydros to serve 
isolated areas. However, micro hydros (5-50 KW) 
to serve asentamientos (agrarian refor.n settle
ments), cooperatives, production schools (such 
as those being financed under AID Loan S25-V
043), and Government installations and experi
mental farms not connected to the ~ational 
grid were identified as an area of interest 
for possible inclusion in the project. The 
Ministry of Agricultural Development (XIDA) 
has been given a mandate to begin alcohol 
production from sugar cane and other agricul
tural products and wastes and use it for fuel 
in transportation and ot~er sectors. A pro
posal by a private sector organization to 
build an alcohol production facility is cur
rently being reviewed by the Minister. Efforts 
to improve efficiency in the use of the fire
wood were specifically excluded in anticipa
tion of assistance frcm !CAl!I in this area. 
This assistance is expected to becooe avail 
able through a ROCAP financed energy project. 
IRHE has already purchased five windmills and 
intends to install them and assess their per
formance concurrently 'wi~h the implementation 
of this project. ~unicipal sewage and refuse 
is the responsibility of other GOP organiza
tions and there,~ould be little role for IRHE 
in replicating f~e technology demonstrated. 

Thus the origina: list was nar~cwed dcwn to 
four sources - ~cro-hydros, bio-mass, agri 
cultural and a~ wastes, and solar - to be 
studied or demonstrated uader this ?roject. 

(b) 	 Applications. Theoretically, r.hese sources 
can be used for a 7ariety of different appli 
cations. For technical =easons, however, the 
number of feasible applications (i.e., t~ose 



for which the technology is already available) 
are limited. When economic consideracions are 
added, the kinds of applications that are fea
sible right now or will be in the near future 
is further narrowed. ':IRHE and AID have agreed 
to restrict the project to those applications 
for which the technology is already developed 
and has been proved to work. Questions of 
economic feasiblity have been a seconda~l con
sideration. Finally, where community groups 
or organizations would be involved in imple
mentation, questions of the ability of these 
organizations to understand the technology, 
and their attitudes about adoption of new tech
nology have been taken into consideration. In 
all of this, both IRHE and AID have agreed that 
conservatism (i.e., adopt~g the least risky 
applications) is essential to avoid setting 
the cause of alternative energy sources back 
by failure to produce workable systems. 

A.number of proposed applications were 
considered for inclusion in the project. Some 
were considered unfeasible for ~echnical, 
economic or social equity reasons. A few 
were excluded because they will be worked on 
through other programs. For exacple, ~A's 
Agricultural Research Institute (IDIAP) is 
interested in incorporating improvements in 
on-fa~ ener~! into its Applied Research Pro
gram. More effici=nt energy utilization in 
crop production and ;J0st harvest activities 
will be developed under this program, which 
AID is planning to support "Nith FY 79 Loan! 
Grant scheduled for July 1979 authorization. 
IREE is ~~?ected to serle ~1 a cccsul:~~ 
capacity to LDlA? i3 im?leaenti~g the program. 

Two of the ~st ?romising conversion technolo
gies - ~i~ro hydros and utilization o~ agri
cultural .~stes - ~ere set aside for feasi~i:
ity s~~dies as there ~as i3sufficient data =0 
confirm feasiblity at this time. Other tech
nologies - ~io-~ss, solar acd bio digestion 
have been studied 3u:ficiently :0 allow test
ing their adaptabili ty to Panama's needs 
through demonstration projects included in 
the project. 
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(c) Criteria. 

Ideally, the sources and applications selected 
would meet these criteria: 

The conversion technology can be used in 
productive activities that are undertaken 
by AID's target group in Panama. 

- The teclmology is economically and techni
cally feasible and environmentally sound. 

- The physical com:ponents can be assembled 
largely from locally available materials. 

Good potential for replicability (i.e., 
adaptable to other sites and uses). 

- Minima] maintenance is required to keep :he 
physical plant operating properly. 

- The investment required is small enough that 
low income individuals or groups, or commu
nities comprised largely of low income fam
ilies, could take on the investnent burden 
if they adopt the technology. 

- The overall energy gain is at least 2 to 1. 

The energy is produced in a for.n readily 
usable by low income families. 

- If ene:gy is produced for sale to the commu
nity in general, a sufficient ~rket ~ust 
be demonstrable. 

In practice, this set of cri:eria are ';ery 
limiting. Sach application selected for fur
ther study or demonstration ~eets most but 
not necessarily all of the above criteria. 
!be applications selected are all :echnologic
ally feasible and taken as a whole, provide 
a good balance becween concern for overall 
economic gr~h, and equity for the low ~come 
target group. Should it become necessary 
during impl~entation to select one or more 
alternative applications to those included in 
the project, :.he above criteria will be applied. 
Examples of some pot~tial substitute applica
tions are descri1Jed in Annex a.2. 



c. Feasibility Studies. 

(1) 	 Micro-Hydros. Of all renewable energy sources, 
hydro-power is one of the most feasible. The 
technology is known and proven, the economics 
favorable and the reliability and quality of 
service excellent. Over the years, the scale 
of hydrogeneration units in Jeveloped countries 
has grown, and developing countries have tended 
to import both design standards and hardware in 
designing and building hydroelectric plants. 
Very small plants - micro-hydros of 2-50 KW 
utilize much simpler designs and hardware, and 
can efficiently provide electricity to rural 
productive enterprises. According to one source, 
General Electric Company, after abandoning pro
duction some years ago, has recently begun build
ing of 50 ~~ turbines again in response to in
creasing d~d in the U.S. 

!RHE has received a number of requests from 
private individuals and groups to assist them 
in designing and constructing smalL units. 
Micro-hydros ~uld be especially adaptable to 
asentamientos, cooperatives, very small. settle
ments (up to 60 familes), government agricultural 
experiment stations and production ~chools that 
are not connected to the national electric grid. 
Up till now, IRHE has not provided significant 
assistance to these groups and institutions. 
Based on preliminary analyses carried out during 
project development, IRHE believes that such 
systems will be feasible in :nany cases and orislies 
to start responding to these requests. 

Under the project, lRRE will assign ~JO full time 
engineers to w"'Ork on identifying and evaluating 
sites for micro-hydros and preparing feasibility 
studies for the most promis~g sites. A target 
of 40 feasibility studies has been set for com
pletion under the project. The salaries and in
creased operating costs attributable to prepara
tion of the feasibility studies are est~ted at 
$50,000, which will be financed completely by 
IREE. 

IRHE will need assistance in site selection and 
evaluation of technological alternatives in car
rying out the feasibility studies. It will also 
need assistance in developing its own capacity 
to produce and .:It'.rvice small turbines. and advice 
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in proper construction and installation techniques. 
These advisory services will be provided by a small 
scale hydro systems engineer. The estimated cost 
of these services is $75,000, which will be financed 
under the Grant. 

The many uses of hydro power are well known•. In-ad
dition to generation of electricity, with its large 
number of uses, the power can be used directly in 
grain milling and 3rinding operations and stationary 
mechanical power in general. A few examples of the 
use of electricity in rural areas are: lighting 
for domestic and productive activities (e.g., cot
tage industries, raising chickens); water pumping 
for domestic use and irrigation; refrigeration of 
farm produce for home consumption and sale; and 
education uses such as night studying and courses. 

(2) 	 Utilization of Agricultural '..Tastes. Panama's 
principal food crop is rice. Sugar is a ~jor 
agricultural export. Both of these products have 
two major waste products: sugar cane stalks and 
rice shoots, which are left in the fields; and 
rice hulls and bagasse, which remain after process
ing the harvested portion of the plant. Other 
agricultural products also produce wastes. Ba
gasse is presently used to fuel the boilers of 
the state owned sugar corporations' processing 
plants. However there is excess bagasse produc
tion of approximately 88,COO ~etric tons after the 
sugar harvest. The sugar corporation pays to have 
this ~terial removed. 

Rice 	hulls are a particularly good potential fuel. 
They 	are relatively dry and easy to transport. At 
present, they are removed from the ccuntr;'s rice 
mills and dumped along roads of:en at ~ cost to 
the milling ~terprises. technology has been de
veloped i~ Asia to make fuel from this agricultural 
waste. Preliminary results appear to confirm that 
this wasted resource can be t:ansl~ted i~to a 
practical and efficient :uel. Rice milli~g goes 
all year long in Panama, and a relatively constant 
supply of the raw material is available. 

Prel~~arJ assessment of the utilization of rice 
hulls for energy production ~as studied by a team 
from Georgia Institute of Technology. 3ased on 
their expe=ience in related ?rojects in the ~.S,' 
they believe that relatively inexpensive systems 
could be designed to use this potential energy 
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source for applications such as rice and onion 
drying, meat storage, milk cooling and aircondi
tioning. They believe, as do IRHE and the Mission, 
that thes~ possible (bio-mass) applications merit 
additional study and development. Very rough 
designs and calculations included in Annex H.3, 
indicate that the technology would be low cost, 
provide additional employment and have a payback 
period of ~MO to five years. 

Under the project, the technical, social and econo
mic feasibility of specific applications of agri 
cultural wastes, such as rice hulls. to meeting 
the need for energy in rural areas ·~ll be anal
yzed. Specific sites and institutional mechanisms 
for achieving construction of feasible projects 
will be recommended. FL,al :easibility studies 
and engineering designs for these app1ir.ations 
will be prepared. The cost of these studies is 
estimated at $100,000. which will be financed 
under the Grant. 

d. Demonstration Projects. 

(1) 	 Bio-Mass Demonstr.ation Project. Next to hydro 
sources, and utilization of agricultural wastes, 
wood almost certainly holds the greatest promise 
as a renewable source in Panama. Man has been 
using wood for fuel s~ce before the stone age, 
and it is still in wide use in Panama and the 
rest of the developing '...orId, especially in iso
lated rural communities, for cooking and other 
purposes. ~ith the "e.."tpensive energy" era ap
proaching rapidly, ~ood is ~ei~ re-exami~ed as 
a possible "new" source of fuel for larger scale 
applications. The economics of large scale pro
duction and utilization of wod fer fuel are be
coming increasingly favorable i~ comparison to 
coal and oil. The economics can be especially 
favorable when silvicultural wastes are utili:ed. 

IRHE 	 presently cwns and ~ges 34 isolated elec
tric 	systems (i.e., systems not connected to the 
nacional g::id). It :nanages another 2':' isolated 
syst~ ovned 1Y ocher organizations. These 
systems are all tte~~ generation cpe::aticns 
fuelee by diesel or Dunker-C. ~ost of them are 
accessible onl:; oy sea and irL.and water-Jays . 
.~ost all of them have di::ic~lt7 i~ obtain~~g 
regular fuel deliveries ane :n.ai~cenance and repair 
serrices. The ser:ice they provide is as best 
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erratic. and they all lose money. Data on operat
ing characteristics (see Annex H.4.) shows that 
the cost 0: operators s~laries and fuel alone 
varies from 9i to 72t per KWH. When distribution 
costs, maintenance and repairs and depreciation 
are added, IRHE estimates that it is spending 
from $.15 to $.85 for each KWH sold. IRHE charges 
customers about 9t per KWH. 

Some of these systti!lDs can be t~placed by hydro
generation. IRHE is presently s~udying these 
sites and intends to request !DB financing for 
small hydras. In other cases, hydLopower is oat 
a realistic possibility. One of these sites has 
been selected as a site for a project to demon
strate a simple technology to generate electricity 
using local. renewable resources. The site se
lected is Yaviza (elevation 10 meters) in the 
Darien jungle. Yaviza has had diesel powered 
electricity for over 20 years. Operating charac
teristics for the existing syst~ are included 
in Annex H.4. 

Under the project, a direct combustioc steam 
boiler/turbo generator system will be constructed. 
Local wood waste and harvested wood will be used 
for fuel. A forest reserve of 2000-3000 hectares 
will be created as an energy plantation to ensure 
a long term source of fuel for the plant. Market
able hardwood specie~ will be planted if reforesta
tion of the reserve is required, so that if :he 
reserve is not needed for fuel, the trees can ~e 
sold for t i.:nber, 

Demonstration of this technology will have several 
direct and indirect benefi:s, Cun'ently imported 
fuel oil ~ill be displaced by ~coJ and a cost sav
ings of S~5, 000 ;Jer :rear fer fuel will be realized. 
Secocda~, benefits 'Jill include creation of at 
least 6 local jobs, ~pr~vement of procuctivity 
of local forests, deVElopment of techniques to 
diminish deforestation, and development of local 
administrative etperience in alte~ative energy 
system management. !he proposed plant will be 
:n.anaged by IREE. The "energy plantation" will 
be developed under a coccession from the Xinistry 
of Agricultural Developm~nt's Directorate of Re
newable ~atural Resources (~;_~). This organi
:ation will also provide techn~~al guidance in 
development of appropriate plan: ~terials and 
organization of the "plantation". The plant '.."ill 
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provide electricity to residents and industry in 
Yaviza, El Real de Santa Marta, and Pinogana. 
These communities have a total population of 
about 2,000 people. A 120 KW plant is planned 
to replace three of the four existing diesel 
generators at Yaviza. 

The principal industry in the Yaviza area is 
lumbering, with s01lle ten salollllills and loggers 
now operating. Initially at least,-local labor 
will 	be used to convert currently discarded mill 
wastes to boiler fuel. This source of fuel will 
be utilized as long as lumbering operations pro
vide sufficient raw materials for the plant. 
Should use of the forest reserve be required, 
the same labor and capital equipment will be 
used 	to harvest wood from the "energy plantation". 

A consultant will be contracted to design, fabr:-,c
ate, install and test the plant and also provide 
technical assistance to IRHE officials and plant 
operatives in operating the plant and producing 
wood on a renewable basis. The consultant will 
also 	prepare a plan jointly with RENA.RE and IRHE, 
for development of the energy plantation. This 
plan 	will be prepared during the first year of 
implementation. The plantation will be jointly 
developed by RENARE and IRE! with non-project re
sources. The consultant will also carry out a 
preliminary evaluation of the demonstration pro
ject. The project is estimated to cost $450,000, 
of which $325, 000 will be financed by the Grant: 
and $125,000 by IRHE. 

The r.echnology to be demonstrated through this 
project has potential :or a :road series of ap
plications, 3asically any stationary energy re
quirement could be met through the ~a::le technology. 
Dry agricultural wastes could also be used to fire 
the boiler. Possible additional applications 
include milling and grinding (e.g., for rice, 
corn, other grains, coffee); sa~~lls; power for 
industries and agroindustries of all types; and 
large government installations. Degree of isolat
ion and economies of scale will be ~ajor decer
~ants of the feasibility of such applicacions. 

(2) 	 Direcc Solar Conversion. ~~~t to energy conver
sion through bio-mass, direct solar conversion 
is probably the most feasiole alternative energy 
source for Panama. Due Co its geographic location, 
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almost even number of hours of daylight, and 
large areas with a high degree of solar radia
tion, Panama will eventually come to depend on 
solar energy to a much greater degree than at 
the present. A solar and wind resource charac
terization is included in Annex a.5. 

Solar conv£rsion is often accomplished through 
technology such as flatplate or concentrating 
collectors or photovoltaics. At present, the 
most well developed and reliable systems are 
solar collectors, which are used for solar as
sisted space heating and cooling and for domestic 
and commercial hot water heating. Photovoltaic 
electricity systems are also feasible in isolated 
areas for small wattage uses such as communications 
and signal lighting. 

More sophisticated systems are being tested and 
employed in many areas of the world and their ap
plication could be tested later in Panama. How
ever, solar assisted and total solar hot water 
heating and space cooling is almost competitive 
with other energy systems, especially in remote 
areas or where electricity is provided by low 
efficiency diesel generation. Larger direct 
energy savings are possible through use of solar 
hot water heating and solar assisted cooling in 
cities and urban areas. Solar powered adsorption 
coolers and hot water heaters have been shown to 
achieve overall savings in less than 10 :rears 
when compared to diesel powered systems. Solar 
systems can pay back the ~ttra capital required 
initially through decreased operation and ~a~te
nance costs. 

Three t:rpes of solar demonstration projects 
air conditicn~g, hot water heating, and photo
voltaics - ~~ be demonstrated ucder the pro
ject. 

(a) 	 Solar Assisted Air Conditioning. Air COQ
ditioning :s one of the largest uses of 
electricity in Panama. It is est~ted 
that perhaps a third or more of the daytice 
load in ~jor cities throughout the country 
is due to air condition~g. Dnprov~ent in 
the efficiency of providing aircooling could 
have a dramatic effect over the lorg run in 
decreasi~g energy use and consequently in 
reducing oil imports. !.~ demonstrations 
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of this conversion technology are planned: 
first at the Cecilio Castillero Hospital in 
Chitre and second at the Marine Research Sta
tion of the National Directorate of Aquacul
ture (D~C) in Aguadulce. 

Castillero Hospital, which was built with 
AID assistance, presently has several conven
tional air conditioning systems which cool 
different parts of the building. The delivery 
rooms in the maternity ward are served by two 
6 ton units, one of which is damaged beyond 
repair. The demonstration project will be to 
install 6 tons of solar powered air condition
ing in place of the damaged unit, and provide 
training to ~linistry of Health personnel 
operation and maintenance of the unit. This 
demonstration project will test the feasibil
ity of retro-fitting solar assisted cooling 
units on existing buildings. 

The Marine Research Station near Aguadulce is 
under coustzuction. On-land fish and shrimp 
culture tanks are being built and will be 
used as laboratories for developing methods 
for increasing yields from existing and future 
sea culture operations. Two private shr~p 
culture operations now exist, and the Direc
torate of Aquaculture is preparing an applica
tion for a S30.0 million IDB loan to be used 
in expanding pri',ate shrimp culture operations. 
The shrimp are packaged, frozen and shipped to 
the U.S. The Directorate of Aquac~ture plans 
to build a small office and laboratory on the 
site of the Research Station. The design for 
the building is now ~eing prepared with con
struction scheduled to be completed by ~ovember 
1. 1979. The design will call for installation 
of a solar assisted air conditioning unit to 
cool the laborato~~, and will include the 
necessary duct w~rk and roof strength to per
mit: easy installati~n of solar ;lowered air
conditioning. This unit '~ll be provided 
under the project. This demcnstration project 
will test the adaptablity of t~is conversion 
technology to new installations. 

The t~o solar airconditioning demon5t~ations 
will cost approximately SiS,OOO which will 
be wholly financed by IRHE. Final design, 
equipment ?rocurement, installation, start
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up and training of IRHE, Ministry of Health 
and DINAAC personnel will be provided by a 
contractor. IRHE will assign its solar pro
jects engineer to work with the contractor 
in all aspects of his work. Once in opera
tion, the Ministry of Health and DINAAC will 
be responsible for routine operation, data 
collection and maintenance of the demonstra
tion 	projects. IRHE will be responsible for 
correcting any non-routine problems with the 
systems. At the end of this contract, the 
consul tant will provide a preliminary evalua
tion 	of the performance and reliability of 
the systems through analyses of the data col
lected by IRHE and the benefitting GOP insti 
tutions. 

Virtually the same technology with somewhat 
less 	efficiency, can be used fot, refrigera
tion 	and production of ice. When success
fully demonstrated, it could be applied to 
such 	uses as airconditioning of public and 
private buildings; aircooling and refrigera
tion 	of storage plants for fresh fruits and 
vegetables; ice making for storage and pack
ing of perishables such as fish. beef, and 
milk (perhaps through cooperatives); and 
even 	in commercial establishments which sell 
perishables. Table IV summarizes the number 
and type of possible sites for replication 
of this activity. 

(b) 	 Solar Hot Water qeatin~. Eat water £s used 
in gover~ent, commercial and industrial 
buildings and operations and by most middle 
and upper class families in Panama. Table 
V summarizes aC~Jal and potential users of 
hot water. 

High ambient air temperatures throughout 
the country help to provide potable water 
that is cool or lukewar.n through piped water 
systems. Although it ~y be a necessity for 
certain gover-;ment and industrial llsers, hot 
water is not a top priority for most lower 
income families. Tbey have a preference for 
hot water, but the high costs associated °Nith 
its production effectively precl~de them frem 
benefitting from this ~pertant domestic need. 
rf these costs can be lovered, hot ~ter adop
tion by lewer incom~ families can ~e ~ec~ed 
to i:J.crease. 
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Table IV 

NUMBER OF POTENTIAL SITES FOR SOLAR POWERED COOLING 

TYPE OF 
INSTALLATION 

Hospitals & (1) 

Health Clinics 


Rllral (2) 
Fish Cooperatives 

NUMBER OF 

INSTALLATIONS 


58 - Hospitals 
62 - Health Centers with bed 

529 - Health Centers without 
beds, sub-centers and 
health posts 

18 - Small rural cooperatives 
now operating 

APPLICATION 

Central 
Air 

Conditioning 

Refrigeration 
Ice Makillg 

Vegetable (3) 
Cold Storage 

Rural Fruit (4) 
Processing Plants 

3 - Major sites run by :MA 
with over 50 tons of 
refrigeration Refrigeration 
(David, Chitre and 
Panama City) 

I 
2 - With over 25 tons :If 

refrigeration I Refrigeration 
I 
I 

- I 	 I 
Building Central (5) Over 50 in Panama City with 

1I Air Co.d>t>o.lng over 50 tons of central a~r I Air conci l.:l.Ofll.ngl 
conditioning I 

(1) 	Estad!sticas de Salud, 1977, Ministerio de Salud Serie A Septiembre 
(2) 	 Data from ~istry of Comercio e Iodustrias, See Apendix C for 

location of major activity. 
(3) 	Data from (~), Instituto de Mercadeo Agropecuario 
(4) 	 & (5) Data compiled on visits and from best estimates. 



- 27 - • 

Table V 

POTENTIAL SITES FOR REPLICATION OF SOLAR HOT WATER HEATING 

SECTOR POTENTIAL LOCArION 

58 Hospitals 
62 Health Centers 

529 Health Centers 
without beds 

HEALTH 

Throughout 
225 Sub-Centers and 

Health Posts (under 
cons tl:Uc. tion) 

Large Cities 
Hotels 

COMMERCIAL Laundries 
Tourist Areas 

Restaurants 

In cities,rural 
EDUCATION 
GOVERNMENT and Sc.hools 

Government Buildings areas & where 
meals are served 

Me.al Preparation, clothes 
Washing & Central hot 

MILITARY 
~litary Bases 

water for personal uses & Training ICenters.&housing 
I 

220,000 Houses had run- Total Country 
ning water systems in 

RES IDENTIAL 
I 
I1970 (iO% of total) 

I 
I 

Food canning and 
Processing, Beverages, 

DIDUSTRLU 
Cities 

Rendering, Sugar, etc. 
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Hot water is essential to the efficient 
operations of hospitals, and health centers 
and subcenters. Most of the health installa
tions in rural areas do not have hot water. 
Under the project, five solar assisted hot 
water heaters will Je installed in Ministry 
of Health facilities in different parts of 
the country. The hospitals at Ustupo (San 
BIas Islands), El Real and La Palma (both in 
the Darien jungle) do not have functioning 
hot water systems. At Ustupo and El Real 
the hospital was built without a hot water 
system; and at La Palma, the electric hot 
water system hasn't functioned for over a 
year 	and is now probably beyond repair. 
Demonstrations will be carried out at these 
hospitals and at a health center soon to be 
constructed in San Miguelito (a largely poor 
urban community physically contiguous with 
Panama City) and at the Castillero Hospital 
in Chitre Un the Azuero Peninsula). The 
physical dispersion of these sites and the 
varying climatic and ambient air conditions 
should allow for a reasonable demonstration 
of the tec~ology and for an adequate test 
of the fe~sibility of this t:~e of solar 
energy application. 

A contractor will be hired to provide final 
designs for all five installations, supply 
all needed equipment, completely install 
one syst~ with r&~ ?ersonnel and train 
hospital or health center per30nnel in 
maintenance of the systems, including pre
paration ~f a~ operation and $aintenan~e 
manual. Once in operation, ~istr7 of 
Health ~~~tenance personnel ~ll mainta~~ 
the systems, $ake routine repairs, and col
lect data on system operation. IRHE ·..rill 
be responsible ~or correctL~g any non-routine 
problems. ~ear t~e end of his contract, the 
consultant will provide a preliminary eval
uation of the per:or.nance and reliability of 
the systems based on ata collected by ~E 
personnel. T~e cos~ of the five demonstration 
projects is estimated at $50,000 .hich will 
be wholly :inanced by L~. 

(c) 	 Photovoltai~ Cells. ?hotovoltaic conversion 
technology converts sUnli6ht directly i~to 
electricity through seciconductors. The 
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technology is quite sophisticated, but very 
reliable and easy to maintain. Although the 
price of photo cells are coming down rapidly, 
the cost of large generation facilities is 
still. prohibitive. At present, economically 
feasible applications are limited to satellites, 
signaling equipment (e.g., navigation aids, 
repeaters, buoys) and drip irrigation systems 
in remote areas. Despite its limited uses 
at present, the flexibility (i.e., large 
potential number of uses) of pbotovoltaics 
justifies testing the adaptability of this 
technology in Panama. Over the long r~n. it 
is likely to find many uses bere given Panama's 
high level of solar radiation. 

The technology will ~e tested in an education 
related application. Schools in remote areas 
typically suffer from lack of effective com
munications with other areas of the country. 
Radio based education programs, such as the 
one in Nicaragua and others, have been sup
ported by AID in an effort to overcome the 
effects of this isolation and ,as a vehicle 
for introduci~g new and ~proved curricula. 
Radios ,are also used by isolated schools for 
such purposes as orderL~g supplies, arranging 
for medical care, and scheduling visits of 
Ministry of Education regional sup.ervisors 
and specialists and testing personnel. EVent
ually they come to serve as a communications 
link for the entire community. 

In order to ~prove communications ~~th the 
"outside '.WOrld" for a group of isolated 
schools i~ isolated ~ountain villages of 
Veraguas province, the !1i.nist:-:, of E:duc.::tion, 
with L~ICEF assistance, iniciated a program 
in 1978 Co provide chem w~th low .attage 
single side band (SSB) radio transceivers. 
The communities bene£itti~g frcm t~3 prcgram 
are among the poorest in the ~ount~J. Even 
with these radios, communicacions are still 
oot up to par. Lack of local electric systems, 
hilly terrain, and low power li~t radio cover
age. ~essages, *~en they do get out, often 
require repetition oy inte~ediaries to arrive 
at their destination. A repeater is needed 
to enable all these stations to achieve aCe
quate coverage and L~ICEF has agreed to provide 
the fucds for its purcrAse. The site selected 
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for installation of the repeater is Virotal 
Hill (elev. 1.200 meters) in the nistrice of 
Las Palmas. Veraguas Province. The nearest 
electric line is more than 25 kilometers 
away. 

Under the project. a 120 watt photo cell 
array will be installed to provide the neces
sary energy for the repeater. IREE will con
tract for the purchase and installation of 
the unit once the repeater is in place. A 
teacher from a nearby school will be r-aspon
sible for periodic inspection and mabtenance 
of the system. When system malfuncti(ning 
is reported by the schools. I~HE's p~oject 
manager will be responsible for re~aits. The 
cost of the demonstration project is estimated 
at $10,000 which will be completely financed 
by IRRE. 

(3) 	 Bio-Gas. A somewhat more experimental alternativp 
energy source is the production of gas through 
decomposition of organic ~tter in the absence of 
oxygen (anaerobic digestion). The gas produced 
is a mix of methane (5/1-70:), carbon dioxide (27
45%) and small amounts of hydrogen, nitrogen. 
carbon monoxide, oxygen and hydrogen sulfide. 
The technology is proven. but great care is re
quired to efficiently produce and use the gas. 

The principal product, ;net~ne, in its ?ure form, 
will efficiently run an in::enal combustion ~n
gine and has been successfully used to ?o~er 
automobiles. The bio-gas ?roduced by a carefully 
tended and well operated di3ester can ~e used for 
cooking and lighting a~ other uses for whi~h 
natural gas is ordi:.arily ,..sed. The sludge (de
composed material) whe~ ~ried can be usee as a 
soil builder, and ani=al or fish fe~d. 

The main requisites for successful operation of 
methane-generation sys::e:::n are acceptance by po
tential users. ability to use the gas when pro
duced, sufficient decand for ~he gas, availabil 
ity 	of sufficient raw ~terial to m~et the pro
duction requirement, and qdequate ~intenance 
and 	operational control.ll 

1/ 	 National Academy of Science~, Methane Generation from Human. 
Animal and Agricultural Wastes, p.ll. 

http:control.ll
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A wide range of organic matter can be used to gen
erate methane. These include crop wastes, human 
and animal excreta, waste and byproducts from 
agroindustries, forest litter and wastes from 
aquatic growth. Due to this wide variety of or
ganic matter with potential for methane generation 
and the great variety of potential on-farm uses 
- cooking, lighting, water pumping, generation of 
electricity, milk cooling, etc. - a test of this 
alternative energy sourct; ·.rill be carried out 
under the project. Two sites have been selected 
~d a different use of the gas will be demonstrated 
~t each site. 

(a) 	 Water Pumping. The ~uel Celestino Gonzalez 
Asentamiento (agrarian reform farm) at La 
Colorada near Santiago consists of 13 poor 
families that make their livelihood mainly 
from raising swine for the National Director
ate of Aquaculture (DINAAC). The Directorate 
arranges for the sale of piglets to communi
ties and individuals building fish ponds with 
DINAAC assistance. rnder the DI~AAC fish 
culture program, swi~e ~nure provides a sub
strate .hich provides a nutrient for algae 
that grow in tr.e pond. ~e algae are eaten 
by the fish which are in turn eaten by the 
community. ~he ?i~s are so~d Mhen they reach 
maturity. 

The asenta::riento has a.pp!"oxi::latel? :30 pigs 
at di£~erent stages vi :n.lt"..lrity. It also has 
its own fishpond. ~ater for the pond ~omes 

from rai~fall ~..ln-of: ~ut there is not a suf
ficient sl..Opply of i;!"avi.::y flow ·...ate!" to 'l:al:l
tain the pond in production fvr ~ore than ~-a 
months a :,ea!". :-~e ase!:ta=ri.er:t.o has a s.:Ja.!.l 
gasoli~e-powered .acer ?UCF ~hich it has used 
to ?rovide ·...ater for t.he :ish\=ond :iuri.:lg t~e 
dry season. Sowever they cla~ gaso:ine is 
teo e."Glensi'le and are :'lot usi.:lg ::he ?UI:lp. 
Even when the fish ?or.ci is i::. \lse, they find 
it difficult to :nai:.tain the right level of 
nutrients for the algae i;iven thei!" large 
?ig ~nure p!"ccuction. 

A demonstration ?roject Mill ~e carried out 
at this asentaoiento to ?roduce gas for 
?umpi~g Nater. ~e 3io-Digester _~ll also 
help the asentamientc to ~etter regulate 
the flow of :.utrients to the ?ond. Further



more, it will allow DINAAC to test the fea
sibility of using sludge (which can be dried, 
transported and stored) as a nutrient. If 
successful, this would permit raising of fish 
by individuals and groups who do not wish to 
raise pigs and would provide for the possible 
sale of sludge by the asentamiento. Finally, 
the sludge, wh~, dried will be used by the 
asentamiento as a soil builder in its agri
culf"',ral activities (raising food crops for 
self 	consumption). 

The demonstration project will consist of the 
design, construction and operation of an 
anaerobic digester, fencing for the bio
digester. modification of the gasoline engine 
to use gas and finally initiation of the 
water pumping. IREE will purchase all needed 
materials with counterpart funds and will pro
vide technical assistance to the asentamiento. 
This assistance will include supervising 
construction and start-up of the bio-digester 
aDd the pumping operation. The asentamiento 
will provide all labor for construction of 
the digester. A con3ultanC will be hired to 
assist IREE in all aspects of project design 
and implementation. 

The pt'oject will cost an estimated S10,000. 
'I1.c cOu'3u1tant will be financed by AID. The 
cost OL his services are estimated at 530,000. 
This will include a 2-3 month internship for 
IREE's bio-gas project manager in the U.S. 
and consulting services in Panama on this 
and other bio-gas demonstration projects. 
The consultant 'Nill also carry out a pre1i
minarj evaluation of the demonstration pro
jects he assists in impleoenting. 

(b) 	 Gas for Cooking and ~ater Heating. The 
second bia-gas demonstration will be loc
ated at a school in Caimito (Panama Province), 
the Instituto Jose Reyes 11asquez. rhe school 
is a "production" school for grades 7-9. AID 
is financing this type of school under Loan 
525-V-043. ~en that loan is completed, 
there '~!l be a total of 169 schools of this 
type in rural areas. 

The school has 100 boarding students and 200 
additional non-boarding students. It pro
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duces agricultural crops, livestock, poultry 
and pigs. Boarding students pay five dollars 
per month for meals and lodging. This fee 
does not cover the operating expenses of the 
school. (-One of the operating expenses is the 

.cost of ~ottled gas for cooking. Two hundred 
pounds of gas are used each month at a cost 
to the school of $40. The school's pigs, 
chickens, and cattle produce animal wastes 
capable of producing 1,100 cubic feet per day 
of bia-gas. Under the demonstration project, 
a bio-digester will be constructed to turn 
these wastes into gas, and the residual sludge 
will be used as a feed supplement. In addi
tion, the sludge will be used to culture 
algae. The algae will be dried and also be 
used as feed supplement for the school live
stock~ In addition, the gas will be utilized 
to provide hot water from a conventional gas
fueled water heater for food preparation and 
personal hygiene. 

While the bio-digester will not have a favor
able economic return given the present (sub
sidized) cost of gas, the value of building 
and managing a bio-digester should be a good 
educational experience for the students at 
the Instituto. It may also se~/e as a labora
tory for further experimentation with the 
system and the eventual adoption of gas fer 
other on-fa~ uses which have a higher rate 
of return. 

The demonstration project will cost an esti 
mated 510,000, which will be cccpletely 
funded by :RHE. 

e. ~ster Plan for ,Uter:1ative ::ner3v Sources. 

(1) 	 Energy Assessment. An energy assessmen': .r...ll be 
carried out as a first step in jeveloping the 
~ster Plan for Alternative ::nergy Sources. This 
assessment 'Jill consist of three ~terrelated 
elemE.Ilts: 

(a) 	 Energy Needs. The assessment will attempt 
to define and project Panama's energl uses, 
especially in rural areas. These uses in
clude ener~J for agriculture, rural industrJ, 
domestic acd community uses and transportation. 
Table VI gives examples of speci:ic uses of 
energy in rural areas. 



Agriculture 

Food Produc tion 
Fertilizer 
Training 
Harvesting 
Irrigation 
Farm Machinery 
Pesticides 
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TABLE VI 

RURAL ENERGY USES J:j 

Rural 
Industry Domestic 

Agricultural Cooking 
Village Cooling 
Craft Refriger

ation 

Quality 
of Life Transportation 

Drinlting Water Motor Transport 
(Wells) Inland 

Food Preservati~n Fluvial 
~edicine Coastal 
Communications 
Lighting 
Education 
Rural Extension 

(b) 	 Renewable Resources. The assessment will at
tempt to develop an estimate of renewable re
sources that could be used to supply th~ 
energy needed in rural and urban areas. A 
wealth of data on which to case this est~te 
is already available. The FAO has completed 
a seven volume study on forest resources. 
Stream flow data is available at IRHE as well 
as at the Pana~ Canal Company. ~ata on sun 
and wind rp.sources 'Nill be made available 
through the Institutional Devebpment Acti'lity. 
Crop production data (from which to est~ate 
agricultural 'Jastes) and data on existence of 
fare animals (from which ~~e ?otential of ~io
gas ?roduction can be calculated) are avail
able from the Ministry of Agrict;ltura': Devel
o;nnent. Data f~om these and o,:'.~er sources 
will be used to identify possible alternative 
sources of energy for r'.!ral 3!:.C u:-ban uses and 
assess the degree to .r~ch t~ey could be used 
iu producing ener~J. 

(c) 	 Priorities for Develooment of 2ner5v Sou:ces---. " 
Aoolications. From the above analysis of 
energy needs and resources priorities will be 
established for developme-:lc of alternative 
energy sources ~~d design and cost ?arameters 

11 	 Datal, Vikram, Renewable ~ne~$7 Strategies for Panama: A Preliminary 
P~oposal, Insti:ute of Energy Conversion, :niversi:y of Delaware, 
January 22, 1979. 
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developed for appropriate conversion techno
logy. The assessment will analyz e the f ea
sibility - technical, social, economic, en
vironmental and administrative - of broader 
application of the ~~ghest priority conver
sion technologies identified. 

(2) 	 Master Plan. Based on data generated through 
the Institutional Development Activity, the 
Assessment, the feasibility studies and evalua
tions of the Demonstration Projects, the RESCU 
will develop a Master Plan for Alternative Energy 
Sources. This plan will identify specific pro
jects to be carried out over a five year period 
and will be backed up by feasibility studies for 
the first year's projects. The Master Plan will 
also analyze the institutional mechanis~s avail 
able for assisting private and public sector in
dividuals and organizations to develop alterna
tive energy applications. ~ew mechanisms needed 
to provide techni-:al and financial assistance to 
these parties will be identified. Areas where 
more research and demonstration are needed to test 
applications of alternative energy w~ll also be 
discussed and additional demonstration projects 
proposed. Finally, the Master Plan will analyze 
GOP policy on energy and specifically recommecd 
policies and bcenti'/es to promote t~e adoption 
of alternative energy sources. 

Con~~ltants will be contracted to develop the 
Master Plan jointl:, ·.rit:, IRHE personnel. Approxi
mately 24 person months of consultant ser/ices 
will be required at an estimated cost of $150,000. 
IRHE '..-ill pro'Tice a :lui:num of c'% professionals 
..ho will 'Jar' :'.1l.1. ti:ne on t~e Plan. :be ?~an 
.... ex-pec ted ;0 ::Jr::l the bas:'s ::or an application 
by IRHZ for a ?lanned Alter-:.ati'le 2nergy Sources 
I: Loan, prese::tly planned for late :Y 8: approval. 

f. 	 Evaluation, A joint evaluation 'Jill be carried out 
near the end of the project. The Panamanian ~~i5tr! 
of Planning and E~onomic Policy, rRHE, USArJ!?anama 
and an independent outside :onsultant -Jill participate 
in the e'laluation process. The evaluation -.rill cover: 

(1) 	 The tec~o:ogi:al, eccnomic, an~ sociologi:al fea
si~ility of the cemonstration projects i:lplemented 
under the project. 

(2) 	 IRHE' s te:hnical anci aCoinistrative perfor.nance. 
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(3) 	 The impact of the project on economic and social 
development in the benefitting communities. 

(4) 	 The environmental effact.s of the demonstration 
projects. 

(5) 	 The status of GOP efforts to develop the institu
tional mechanisms and implement the policies re
commended in the Master Plan. 

(6) 	 The effectiveness of other GOP efforts and programs 
aimed at developing alternative energy sources. 

The 	 evaluation team will utilize this PP, the prelimi
nary 	evaluations of demonstration projects prepared by 
contractors and advisers, and the data contained in the 
energy assessment/Master Plan. as basic reference docu
ments. This data will be supplemented by field visits 
and 	 interviews as needed. Finally, special evaluations 
of some or all of the demonstration ?rojects will be 
carried out in order to develo'~ up to date information. 

DS/EY will provide an evaluatiot: pecia.lisl during the 
first year of the project to assist L~ to develop an 
evaluation methodology. ~l':Gr the end of the project 
IRHE will contract an independent outc:...ie consultant 
to assist in carrying out the evaluation. The cost of 
the consultant' 5 services is est.imated at S50.000 and 
will be financed by the Grant. 

3. 	 Ip,put S!llll!I1a" The AID inputs ·..-ill consist of a Grant of 
$825,000 and a DS/EY evaluation specia.list for appro~tely 
a one month TOY. IRHE 'Jill provide S550.000 in cash and 
in-kind support. A S~~/ ?roject budget in the Final Plan 
(Section VI .A.) and a detailed budget :'s inc:.uded :'r Ar:.ne..'( 
G. 
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III. PROJECT ANALYSES 

A. 	 Am Strategy and Relaticn to Other AID-Funded Projects 

1. 	 AID Strategy in Panama. AID assistance to Panama supports 
a broad range c·f activities designed to ilIlprove incomes and 
living conciitioDa for the rural poor. Secto~ programs in 
health and \~ducation are being complemented by more finely 
focussed efforts to improve the functioning of cooperatives; 
strengthen m.::.'.rketing channels for grains and vegetables; 
develop local governments as development agents; create the 
institutional capacity to plan and carry out integrated 
rural development and watershed management programs; 
strengthen the employment generating and service delivery 
capacity of selected rural growth and service centers; and 
construct and maintain access roads. These programs focus 
mainly on the P~ific side communities in the Central and 
Western regions (target area) - an area which contains 45: 
of the country's population including the vast majority of 
the project's target group. 

The 	 impact and replicability of these projects, indeed, at 
times simply reaching project outputs, is limited by in
availability or high cost of energy. Under the rural 
health loan, for example, kerosene powered refrigerators 
had 	 to be purchased from Sweden due to unavailability or 
unreliable deliver; of other energy sources (electicity 
and 	 gas). ¥uca an~ onion drying facilities built during 
the 	"cheap energy" era have had to close over the last few 
years as the present high cost of energy has made their 
operation uneconomical, l~iting the potential demand for 
these relati'lely labor i.:1tensive small farmer crops. 

The 	Xission has recently submitted a CDSS to AID/~ ~hich 
outlines a gradual shift from ~SAID/Panama's present ~
phasis on ~~ral development to a program which would focus 
on the count::' 5 cmergir:.g ?overty group - the urbar.. ?oor. 
Cnder this 5 trategy, P.mploYlIlent generation would bf.colIle a 
principal focus of new ?rogram~, wit~ cont~~ued ef:orts in 
human resources development, environment and enere:y also 
rece~~g attention. Introduction of appropriate technology 
will be key to achieving success in the last few rural de
velopment programs, ~hich will be carried out during the 
1980's, as ~ell as to the seco~d generation problems that 
will increasingly fo~ the focus for .~ assisted ?rog=ams. 

Energy ~as identified in the CDSS as one of Panama's prin
cipal development problems. =:fforts to develop a1 ternatiye 
energy sources will foster orderly social and economic de
velopment, and directly or indirectly enhance the effecti'/e
ness of all AID programs - present and future - in Panama. 
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2. 	 Relation to Other AID-Funded Programs. Several Missions 
of Latin America are planning energy projects. One of 
these, a ROCAP project now under development with lCAlTI 
will provide services that Panama could take advantage of. 
The project activities have not yet been determined, but 
assistance to Central American Governments in improving 
energy documentation systems and in developing more effi 
cient use of, or alternatives to firewood are likely candi
dates. As noted in the Project Description. lRHE may take 
advantage of the assistance offered in energy documentation 
systems and firewood utilization. IRHE would be willing to 
share references from the jocumentation center t~ be devel
oped under the project with its Central Americall neighbors 
if the ROCAP project moves ahead as planned. 

3. 	 GOP Strategy for Development of--Alternative Energy Sources. 
The present high priority accorded to hydroelectric energy 
systems developtIlent has not yet carried OV@t into a defined 
high priority for development of alternative energy sources. 
GOP def!ision mak.ers are aware that development of alterna
tive ~ources is necessary, but unconvinced that they are 
feasible. Several small but significant steps have recentl/ 
been tak.en to assist in assessing feasibility. IREE has 
created the Office of Alternative Energy Sources and charged 
it with developing alternative sources and applications in 
rural areas. The isolated energy systems fo~erly run 
through L~'s operations department have recently been 
lodged in a new Directorate of Isolated Energy Systems. 
Both offices will be ~anded over the coming years. To 
the extent that they can demonstrate the feasibility of 
alternative sour:es, a concomitant shift in priorities can 
be expectf"~. 

As IRFE is an autonomous agency '~th an established track 
recor~ in attracting ~api:al from i~ter~aticnal sources, 
a high GOP priority for development of alternative energy 
sources can be a..'Cpec:ed :0 translate itsel: into action. 
IREE does not ~ve :0 compet~ for funds on the same basis 
as GOP ~inistries. It can jirectly negotiate financing 
for feasi;,le ilrograms. !htl.s. t:here are virtually no i.;n
pediments, on :he il1anni=g ~evel or c~erationally to the 
development of alternative energy sources other t:han de
monstration of their :echn~cal and economic feasibility. 
The 	project is ~G~i~ed to address these questions of 
feasibiliC:y. 

B. 	 Technical Analysis 

1. 	 ~. For each demonstration project that requires 

construction the tec~nical analysis covers: 
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a. 	 StlIIIIIIary Description and Appropriateness of the' Conver
sion Technology. 

b. 	 Operation and Maintenance of the Demonstration ?'roj ect. 

c. 	 Role of Contractors. 

d. 	 Replicability of the Conversion Technologies Demon
strated. 

In addition, the potential for replicability of technologies 
for which feasibility studies will be prepared is discussed. 

As previously stated, the technologies selected for the 
demonstration projects are all known and they all work. 
Operation and maintenance requirements are minimal and 
within the capability of the rRHE, and cooperating institu
tions and groups to opel:ate and maintain. The role of 
the contractors varies depending on the nature of the pro
ject and implementation difficulties antici;ated. In the 
case of the Yaviza electric plant, solar air conditioning 
and 	 photovoltaics, the contractor will be responsible for, 
installation and testing of the system. In the case of . 
hot 	water, he 'Jill install one of the five units and IRHE 
will install the other four. In the case of bio-gas, the 
contractor will provide acivice on system installation and 
testing. with IRHE and the comcunities doing the installa
tion. 

A detailed dlScussion of :ecr~ical specifications. appro
priateness. operation and maintenance and role of contrac
tors is included in Annex 0.6. Some potential applications 
of the conversion technologies are discussed in the Project 
Description (Chapter rI). T~e r~~der of t~s section 
provides 3cditional info~ation on th~ potential demand for 
the alternative energy technologies that ...,ill be brther 
studied and demonstrated under the project, acd describes 
some possible channels that i~i'''idu.als. g:,oups. and pri 
vate and public secto:, institutions can use :0 obtain as
sistance in adopti~g the ~echnology. 

2. 	 Adooticn of ~ec~~oloqies fer which Feasibilitv Studies 
'~ll be Prepared. 

a. 	 ~c!"o H",dros. IRE:: ccnti."ually recei'les :,equests 
from communities, ?ri'late sector organizations and 
other GOP institutions for assistance in obtaining 
electricit:r . SC1!le 60 appl.ications for electricity 
from communities are still pending. ~pon receipt of 
applications. !~ sends out an engineer to do a pre
li.:ninary anal:/sis of the demand for electricity anc 
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the possibilities for hydro generation. Up till now 
communities of less than 60 families have not been con
sidered feasible sites for extensions of the national 
grid or development of small scale isolated systems. 
These communities, and individual enterprises (private 
farms, asentamiento~J cooperatives, etc.) which can be 
efficiently- served by small scale hydro plants form 
the 	targets for feasibility studies. IRHE conserva
tively estimates that at least 500 sites could be 

found and served through micro hydros. 


Under the pr.:lject, the applications :lOW in hand will 
be evaluated as possible sites. Also, requests which 
were received previously but 00 which no acti~o has 
been taken due to apparent low demand (i.e., communi
ties of less than 60 families) will be re-evaluated. 
Feasibility studies for micro hydros will be prepared 
for those sites where potential hydro resources exist 
for serving t~e needs of the community or enterprise. 
If chis effort is insufficienc co produce che target 
of 40 sites set ur.der the pr::lgra.m (a highly unlikely 
event:), L"lliE ·.rill initiate a campaign to i.dentify ad
diti()n.al sices by coocactir.g those agricultural sector 
agencies (:JL\P, Agricultural Develo~ent Back (BDA), 
MIDA's ~ational Jirectorate of Agro-Industries) to 
assist them i.n icientifyi;}g additicna: sites :rCt!1 amcng 
their clients. Preference -.rill be given to lew income 
comcunities and enterprises o.~ed by lower iccome :~
iUes (~ntJ.C.ient~s a::.d :ooper3ti',es), 

For those 3i~es where tec~nical. 3cc:~l a=e eccnccic 
feasi!:li.!i::: is .:cnfi:-::leC. :~ere .lre se',er;ll. ·.:h.annels 
through ~hich assis:~~ce i~ :inancing a~d ~anag~ng 
small ~ydrc sys:~s ~an ~e cbta~~ee, :~~anci~g ~y 

be available t~roug~ the ~pc=cing Applied Agricultural 
Resear~:: ?rcjec:; t~e Cooperativt: st:-·..!c:~re C·..bich A.::J 
is helpi::g C::l st:-eng:he~ :.:.r.eer Lean 5:;-:,-·:41); t!:e 
aDA ('.;hi.:!1 i3 recei·.ri~g :::5 .lssistar:ce fo,::, in"est::lent 
credits t~ S04:l and ~eCi~ 3~ed :a~s); :~e ~nici
pal Developcen: :unc (:ODDi) '.;hi.:h is recei":;;h AID 
ass~st:ar.ce 'loder :'~an 525-!-044; IRHE' S .::~ resources; 
and the :ollo'J-cn loan planned f~r F? ~l =bligat~on. 

IREE wi':l take responsibilit:' for :::an.agecent of the 
syst~ ane ~~ll, i= accordance ~~th established prac
tice. e=plcy local residents :~r jcbs created through 
the ?rogr~. :~e ?l~~ng, ccnst=~cti.:n ~d ~agement 
of these systecs ·...ill ':le r'.;n through :;u:::' s Isolated 
Syste::lS Office. 

O. 	 Utilization of .~=icultural ~astes. ~evelcfment of 
working systeos :~t ur.~ize agricultural wastes '~ll 

'~ 

http:ass~st:ar.ce
http:diti()n.al
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depend to a large extent on sufficient supplies of 
suitable raw IIl4terials that have chemical and dryness 
characteristics that permit their efficient use as 
fuel. A recent report on organic wastes in Panama 1/ 
estimated the following yearly production of dry pro
cessing wastes from the country's 44 public and pri
vate grains and coffee mills and 7 sugar mills: 

Rice: 29,000 metric tons 
Sugar: 627,000 metric tonD 
Coffee: 17,500 metric tons 

Most of the sugar wastes are now used as fuel by the 
sugar mills. The report also estimated that roughly 
10% of the weight of beets, carrot and pineapple pro
duction would provide dry material suitable for fuel 
if the products were processed. Of these products, 
a small percentage of the country's pineapple produc
tion is now processed (for juice, crushed, slices, 
and chunk). 

IRHE's own analysis of the potential wastes from rice 
and sugar are somewhat lower than the above (19,400 
tons of rice hulls and 88,600 tons of bagasses after 
sugar mill usa8e is considere~/), but still provide 
evidence of a potentially large source of fuel. IRHE 
found that the scate-owned sugar mills now pay around 
$lOO,OOO/year for removal of the bagasse, and ~edium 
size rice mills pay $5,000-$7,000 per year for removal 
of rice hulls. This latter figure would indicate a 
total cost to the approximately 40 rice mills in the 
country of about S250,OOO/year for removal of rice 
hulls. IRHE believes that the mill owners woulc make 
the raw naterials available to anyone wishi~g ~o remove 
then at no cost. Iolith co co,.. t fuel available, the 
Georgia Tec!1 ~eaI:l believes ~!lat utilization of these 
materials to ~roduce energy .~u:d :e an econcmically 
feasible cperation. 

Applications which utilize these resources to ~roduce 
energy -Nill be designed under the ~roject. Depending 
on the application, funds for development of working 
systems nay ':Ie available from private sources (e.g., 
rice ~illers, rice growers cooperatives); public 

1/ Bern, Samuel, Reclica;e de Residuos Organicos en Panama (1978). 

1/ Trip Report written by Eng. Teresa BrIson of IlHE (April 1979). 
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institutions such as IMA (Loan 525-T-042), the Munici
pal 	Development Fund (Loan 525-T-044), or the Agricul
tural Development Bank (reflows from Loan 5Z5-T-04l 
and 	 IDB funds). Funds could also be made available 
through the planned. FY 81 Alternative Energy Sources 
II Loan Project if capital does not become available 
in the meantime from the above or other sources. The 
RESCU will provide technical assistance in implementing 
projects it judges feasible. 

3. 	 Demonstration Projects. Through the project, RESCU will 
gain the expf'.rience necessary to enable it to provide as
sistance to the GOP and the private sector in rep. eating 
the technologies demonstrated and in adapting them to new 
sources and applications. The RESCU expects to respond 
to requests for assistance in all the areas discussed be
low and will continue, throughout the project inplementation, 
to seek additional sites for introducing alternative energy 
sources and applications. 

a. 	 Electric GeneratL~g Plants which Utilize ~aste Woed. 
Approximately 40 of the Sa isolated systems ~hich L~ 
owns or manages are located in areas where this conver
sion technology could be applied. In addition, there 
are many more communities (some of them on islands) 
where the technology might be appropriate that do not 
currently hav~ electric systems. As noted above, lREE 
presently has applications from 60 communities for 
electric energy, some of which might ~e able to use 
this technology. When IRHE gains e.,''{?erience -.nth and 
confidence in the technology, and if the economic fea
sibility proves to be as positive as the economic anal
ysis indicates, these ~ommunities could offer signifi 
cant opportunities for replication. IREE itself or 
the individual ccmmunities, ..,ith !!lliE technical advice 
and training services, might ~~dertake these projects. 
Financing could come ~rcm the planned :cllow-cn A:D 
loan, ~ank loans to cammuni~y groups, FOD~ loans to 
'lIWlicipal.ities or juntas locales ]), or possibly from 
supplier's or ~~-Im Sank credits to I1HE. In addici.on, 
given the projectec cost savings, GOP or L~ financL~g 
~gbt ~e possib:~ despite other heavy commi~ents. 

b. 	 Solar Air Cor.dicicning. It is just plain hot in Panama 
and air condicioning, in che work?lace at least, is 
rapidly becoming a necessity. The area of highest 

11 	 The governing board of a correginiento - the smallest GOP political 
subdivision sinilar in size and function to a county, township or 
city ward. 

http:addici.on
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intensity of solar radiation in Panama stretches from 
just east of Panama City through the Pacific Coast 
region as far west as Veraguas Province. This area 
contains well over half of the country's population 
and a majority of its major government installations, 
and industrial and commercial activities. Most new 
buildings in the area except for houses, are being 
constructed with air conditioning systems. '!'heSI!! 
buildings are of a type that can utilize solar assisted 
air conditioning units. Hotels, banks and commercial 
establishments are being squeezed by the high cost of 
air conditioning and are asking IRHE for help. Older 
buildings are being converted from window units to 
central systems despite the high cost involved. 

The 	 specific target for replicability is t~~ large 
number of government buildings that currently use 
window conditioners and those facilities that will be 
designed and built over the coming years. A conserva
tive estimate would be that 200 Government facilities 
could be built with or converted to solar assisted 
air conditioning over the next five years. On new 
large i.nstallations the technologies now available are 
different from those being demonstrated under the pro
ject. They include passive systems (use of more appro
priate building materials, better site orientation, 
etc.) as well as active systems. The required incre
ment in capital cost would be a small ~ercentage of 
the total value of construction and could be financed 
by its ir.clusion ~ the investnent budget. ~~en new 
buildings are const=-'.lcted or remodeled using loans (a 
large percentage are financed this way) it is expected 
that lending institutions (includi~g AID) ~~uld agree 
with this use of f'.lnds, if the payback pericd stewed 
it to be a good invest:::lent. For the private sector, 

'access to no~l sources of financing (earnings, loans, 
etc.) would enable the =ec~ology to ~e replicateo. 

c. 	 Solar Hot ~ate=- Eeat:~g. ~~e tec~olcgy that will ~e 
demonstrated under the project is suitable fer commer
cial, industrial, residential and goverr~ent use. An 
iniormal r~ survey of industries in Panama City in
dicates that the water temperature .equired for such 
operations as soft drink and beer ~nuiacturL~g. ~k 
?asteurizi~g and hotels can ~e =-eached through solar 
.ater heating. ~ediate use by these establishments 
can be ~~?ected ~hen the technology is d~nstrated. 

Cheaper systems for home use are being tested through
out tb~ .orld. These sYStems involve such storage 
~edia as rocks and building walls for heated ·-.ater. 
wnen fully tested, ~terials and installation costs 
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could come down to a few hundred dollars (compared to 
the present cost of a few thousand) for a ~ll home. 
At that point. use of solar hot water systems ~y low 
income families would become quite feasible. The ex
perience gained by !RHE in installing and testing the 
systems demonstrated under the project will provide 
the experieOlce necessary to test and evaluate new 
technologies as they become available. 

Financing for such systeQs could ~e supplied through 
many of the same sources ~entioned above: retained 
earnings or loans for industrial and comm~rcial estab
lishments; G.Jvernment in'lest::lent :ucge: :or ~p l:lsta:.1
ations; and ~or:::gage financing fer heme ~uyers. r.RHE 
will seek the ?arti~i?aticn 0: t~e :oun:=y's ~:cr lew 
incooe ~usL~g ceveloper - =he ~nis=ry of Hcus~g 
in evaluclti::g cheaper sy5t:e.:s ::lr ;';::\01 i.::.c.::r:e :..cUSC$. 

d. 	 Photovo!':::aics. ?ossi~ili=ie5 :or rep;'~:atiJn of :~is 

cechnol-Jgy ..,:..:..!. ':~ li...:li.:ed for ~he i..=ec~tl=~ futt.!::e 
due to it:J ?resent ::ib~ :05:::. 3cloIever. :ec~.r.olcg:':.l: 
advances ~'/e recl.:ceC =he cost per ace f....... of installed 
capacity :r)o .1:Cl.:t 33C.,:)CO .1 :e--' ?t!.1r:J .liP :::J 5:5, :CO
$20,COO at ?~es~~t. :~e s::ate of ::~~ olr: ~5 i:prov~g 

t"api-!::; .md '::.JS:3 J! S7. :C0-S,.,. ;:CCI ~~ are ~C'''; ;;t":J:!:::ec 
for t::e e.H·:Y 198 i)'!.I. 3:; :::~ntra5::.:C'1:?4r.l:'~C! :os~s 
are lOCl.!t 5~Go-;]CO, :.'j; :0:' .!:.ese: Ini.:,i. 5:. :CO-:j ... ~CO 
tor ~ydro ;:.10:'5 .1~ 5:','JCC-33.5 IJO :~t' '."Co.~ ::.:-ec: ~~i.:

ers. ~"~e~ ..::?er.l~:""'~~ :='1ts tl~d :":!::.l:::.:r. .J:e :.l~e:: :..:;.:J 
acco~::, 1 ~r:'-:e ;! 5.... :r,C ':~:-~ '",'Cl,;:i -=.il;Ce ~:::..s :ec::nc·
:og:; ,::,:;ct:tl:~:~·,·~ '.'~:~ : ..... c!SIt! =~::I!:-:J :-.;~ :::,os~ '.st!s, e',;:e
.:i.J.'::~1 :.:-". ~:'.l:::'=:'~.:J, ::;:e ?l=d::.1. '.-;'::: ex.:e::e~,: sv:~!" 

:-egi..=es. ':":et" :~~ :Jr'.~ :-'..!':"., ?~.c~:·;c~:.1:'::j ..... :..:..:. ~:-=:d

'~l:: ':e J ;=-:.::c:...;:~~ JC!.;=':~ ;:- t!~f!!";:: ::::- ?J~.l=...J, .l:.C :: 
~s '/:':.1: ::1J.': ::;"",~ ·~eg:.:. ~.l~:'':'::iI} ex;'!: :..e::c-e ... :.::: '.~:.:..:

e. 	 3i.J-;dS, :~e ~C5j:.:~:~:~e9 - •• =e~:::J:::;~ :~ ~:=-gas 

;>roduc:i.::n ';::::3 are :.:..:!eotd :.lr;e. :::ere 3rt! ::~ ;Jr'j 
:UC::"~l. !C:-..OO:3 =,::p:ct':t!d .:r ~:.c:=e~ :Jf :c::::p:e::.:r. 0::•• 
::!1e enc ;: ::h-:.s ~r:~ec:. :~t!re -t:e .l~prcx..:......"'!d:'!::: :50 
aseneJ.:l':'e:-:tos ar.d :::cpera:i::es 
scat:e:-ec .lr::t.:r.c ::'c :~un:r::. :'::ese i.~c:uc!e a~pr::x:..::a

:ely 3D ?redUCer3 c::ops ~ho are a~!i.:':'ates 0: ::~e ?e
ce:'l::'.:r. :: .'4:-:'c'';::'..!:''.l:' I:.:c?e!'.l:::.... es C::AGRC:. ~cs: 

of :~ese af:i:':'a:es raise an~:s or ?==d~e a~ri::~;'
:ura'!' ;::rcdt.:c::s ·..i'.cse .as::es ~...cu:~ dec::t:',pcse i~ a :ic
digester. ::1 addi:i::n, ::'::ere are ,eve.::a: :-ouccrec large 
~r:"/ate ::ar::1.S a~d SCtle :5 gover=ent: i:lsta::'ations 
(state clair! ace ?i6 ~a~s. ex;eri=en:a.!. :a=:5) :~t 
~g~t be ?ossi.b.!.e si.::es for replicat:'cn. ~nile t'::e 
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technology would be more complic.ated and costly. even
tual production of bio-gas fr~ rural municipal sewage 
systems (most of which now use Imhoff tanks for sewage 
treatment) might be feasible. 

Financing for ~io-digestion units, once prov~n feasible. 
might be available from the Agricultural Development 
Bank or commercial sources. IREE will consider possible 
extension of technical and ti~ancial assistance for 
inclusion in the planned follow-on loan, if these ot~er 
sources are :lot villing ::0 lene! for ::.hi.s pu:-pose. 

c. Econccic Anal.'/sis Slml!:larj 

The Econccic Ar.alysis carried out for the project (Annex H.7) 
disc~sses :~e economic ~ene:i:s ~f :~e tJro;ecc: a~~ exam~es the 
economic fe.asi'::i!i::-; of the 1e::lonsc:rac:icn ;Jrojecc:s. I:l 1978, 
seventy three ?erce~t of .:..:(pcr:: e4t"':lings,!../ ....ent t~ ?a:r for 
oi:'.. ~por::s. :~i3 ?er:entage 3ee:s cer:ai~ to rise i~ the shor~ 
run 3i'len recent :'::creases :"0 c:"Jde oil prices and the su.gnan:: 
gro.... th :":l t~e e..."(flcrt ~ector-. :! :::e trend ca1:'.:lo:: :,e reversed, 
the l.:1.a:::":'..:"::: ':0 '..1.Se e:r;or:: ear-::.:'::gs :0 ;:u:::::-.ase ~oocs and. 
:3er-v:.:es .Jt~.e:; ::-.an .Ji!. .'i.!.: .:e:-:ainl.:." :-eta:-::! ?a~iIr!la'3 econc!:lic 
~r:: .. :~. 

:::L~ ':J::.s~e'l J? ?:,ox,:.:::...l:; <!l:t :::': :::' :~:.s J:"l. A s:.g~:.::..:a::.t 

recu..:,;i::~ i:1 ::!i 'J::".!. :::~st.:ption ·...,1;U:~ ::ave a st::-.J!'l~ ;:csi.:i.ve 
~pac: ;:;. t:'e ,:::u~:=-::'5 1!C:::-:C::l:'. )':e:: 71:C.:CG ~a'::.:r.s (1..':) 
v: :?,.H'E' 5 :':':.1': ~:nsu::p: :'.:r:. ~: :cr ..-! :'::...l=. ~t: :l:"l:~.:r. ~3!.lons 

(:r~. ;'3 '..:se<i ':J:, ::Ll{E's 3 .. ;.sol.l:l.-c5:;sr:~s, It .l :::::a~ ::ea::ly 
:03: ~.,: ~SCC, ~C8 ·!.!~1 tJri..:es). :"r.ereas :~r:s\.::Jp:icn ~f -::': :or 
?la~=s ~:~~ec:~i :~ :~e ~~::~~~: s~:~ has j~creasec ~ue to :~e 
~ece~" ~",~~"",.luc··~"' 0'; -'0 -C!' ... 10 ... .,."" .....,,,J ... ,J ...,"a .... tf! ·.. """ns· ....pt~,... ...• ~~ -:-~~.-~ ._ ..... - ... - ...·0 .. "..,-" ,._ .. ;:0, ........ '-' ."' ... 

:,y :::e :'.:ic:.l:ce s;.. s:e::::s i3 i;:c::eas~g ...:: 7:'e iso:'ated s:":es 

o...~re ?rec:'se.!.:: :::ose :.:r ni..:h :;,e ;r~~ec= -.;i:: a:tecp: co 
i.c\!n::":y .l:'..d it!~"'e':'::p ~':':er~a:i~/e scu:-:es of ~c,.er. 

http:csi.:i.ve
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Over time the renewable energy. power systems are expeceed to 
replace worn-out equipment using fossil fuels to generate 
electricity, e.g., diesel. Aswning no-cost fuels, and the 
~e 1979 demand level, once all the diesel plants have been 
replaced with the renewable energy power systems, a yearly 
savings of $500,000 (1979 prices) for oil purchases will be 
realized. 

In addition to the savings generated this effort would provide 
a number of indirect and nonquantifiable benefits which have 
positive social and economic effects. These are discussed 
in the Social Soundness Analysis (Annex H.8), 

In analyzing the economic returns of the demonstration pro
jects, only t~o (the Yaviza electric plant and photovoltaic 
cells) are clear winners economically. While the others are 
less ~~ensive than the traditional systems, there is not as 
great a difference as in the above cases. Extreme conservatism 
has been followed in designing and costing the demonstration 
projects and they ar~ all highly sensit~ve to decreased invest
ment costs and incr-a ...ses in the cost of power from traditional 
sources. Top of the line equipment has ~een selected to ensure 
technical feasibility and some of the sites selected are not 
ideal for demonstrating economic viability as they are already 
served by reasouably efficient energy systems. This is illus
trated by the fact that the t'..o most isolated sites (Yaviza 
and Virotal Hill) are also the demonst-:ation projects ·..bich 
have the greatest economic fe.:lsib~lity'. The anaJysis concludes 
that any of t:'16 conversion technologies is feasible cependi:lg 
on the site and the other considerations. 

D. Social Soundness Summary 

The Social Soundness Analysis (.\nn~~ H.3) describes the ?ro
ject target group in general cer=s, assesses the project's 
socio cultural feasibility and discusses the benefits of the 
proposed energy conversion technologieS fer the rural ?oor. 
The anal:lsis demonstrates that cCtI:II:uoity gr::lups and GOP insti
tutions that ....-Ill have a role in carryi::lg cut the proj ect have 
been involved in project development. Officials oi other GOP 
institutions (~nistr! of Education, ~~nistry of ~ea:t:h and 
MIDA's ~aticnal Directorate of Aquaculture) who have success
fully worked ·.rith the s~e ~omcunity groups before, have 
se~led as !~'s communications li:lk. ~hese institutions ~ill 
participate in inplementing the ?roject and help to ensure 
continued cOmQunitj partici?a:ion. Care has been exercised 
in selecting cooperating community groups that are interested 
in c~.n:ying out a demonstration ?roject. Those selected are 
also h·.now'Q to IRHE, the Xission and the cooperating GOP insti
tutions as hard ~orking people who 3incerely desire to better 
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their situation. They are judged capable of operating and 
maintaj~ing the demonstration projects. 

Due to the limited number of activities in which community 
partiC'i,pation is rc:aquired (three demonstration proj ects) and 
to the limited scope of the project, direct target group bene
fits will be somewhat limited. The Social Soundness Analysis 
describes a varie~y of organized groups (asentamientos, cooper
atives, local governments, production schools) and lists a 
large number )f potential benefits that could be realized by 
these groups under this project" and the follo~n~loan. Poten
tial benefits for individual target group members may.be limited 
by low credit availability. 

lREE is aware of the need to continue making contact with low 
income groups and helping to devis~ the energy conversion 
technologies best suited to their needs. The RESCU, supported 
by lREE's policy to give priority to assisting ~hese groups, 
intends to continue the process initiated during project de
velopment (described in Annex H.B) of seeking out potential 
low income users of its services and offering to assist them. 
This will help to ensure adoption of alternative energy sources 
that in tuen can leau to real benefits for the project's target 
group. 

E. Administrative Feasibility Stmmarl 

IREE is a large and efficient, autonomous government agency 
·..nth 4, 2C:0 e!:lployees ar.d:moperating ':ludget of over $90.0 
million in 1979. In general, it has adequate capability to 
carc:, out the ?roject. The ad::lini.:itrati'le analysis carried 
out duri~g project developcent (see Anna~ H.9) concluded that 
some additional ?ersonnel w-ould '::le needed to ensure 5uccess:::'Jl 
i::lplementation of the project. T~ese ?ersonnel have ':leen 
included in the ~liring plan ciisc'..lsst:d i':l :he Project Descri;.::
tLm (Chapter II), and :~ has ?ro'lided assurances that it 
wil! assign adequate rersor~el to the project. The adoinis
trative analysis also i=u!icate!'l scme ?cssib!e o"er lap ~e~...een 
the ?roj ect' s ~.aster ?2.an Acei'lit? and the ::unctions of a 
newly .:::eatec Sational ::neq7 C.::Jmc...ission. Appropriate Condi
tions Precedent and CQvenants :-:a'le ~een .:.nc!uded in the draft 
authori=aticn (Annex D) :0 call :he GCP's attention to these 
matters. 

F. En'"ircnmen~a.: Ct.Jl:cer=s 

The Initial ::r..·.ri::c~ental ::'-.;;m.ination (LEE) for :he .Uterna
tive Energy Sources ?ro~ec: rec=mmenJed that t!1e project be 
given a ~egat:i'le DetenU.:l.aticn, :hus requiring no f'.lr:her 
environI:!enta! revie·,,;. A ~egati':e Deter:ni.:lation (Am::.a~ :) 
N~S approved JY :!1e DAA on April 20, 19i9. 
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When all the projectts components were analyzed for their 
potential effects on Panama's natural and human environment, 
it was found that the project's institution building ~ctivi
ties would cause no direct environmental impacts and that the 
project's demonstration project activities ~ould cause only 
minor local adverSf Ffects on Panama's natural resource base 
(such as ~ll loc Li ed reductions in air quality), and that 
such impacts wul ': mitigated through careful proj ect moni
toring and eva'_ ~on. Furthermore, the creation of reliable 
energy sou::c' -;;;c Panama's rural areas would most likely x:e
duce the need for deforestation for firewood purposes. 

The demonstration project's impacts on the human environment 
were determined to be quite positive because such projects 
would increase employment, increase income, reduce energy costs 
and create be :er living condi~ions ~hrough the provision 
of reliable sources of energy. 

An attachment has been added to t~e ~~ (Annex F) which 
discusses the enviro~ental impact of act~~t~es which are 
different from those described in the PIn. 
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IV. .IMPLEMENTATION ARRANGEMENTS 


A. Financial Plan 

1. Budget Summary 

Activity .AID 

Inst. Development ~ 

a. Staff Development: .. 50 
Increased Operational Costs· 

Subtotal 	 50 

b. 	Infor~tion Generation 
and Dissemination I 
i. Sun & Wind Measurement 20 

ii.Documentation Center 
iiLNewsletter 
iv.Course 25 

Subtotal 	 45 

Activity Total 	 -95 

Feasibility Studies: 
a. 	Agricultural Wastes 100 
b. 	Micro-Hydros is 

Ac tivi ty To tal 	 175 
==-= 

~emonstration P~ojects: 

a. 	Bio-Mass: 
Yaviza Plant Constr~ction 269 
Techni.cal Assis"tanc:e/Trng. 56 
1st Year Operation 

Subtotal 	 325 

b. 	Solar Znergy:· 
i. 	Hot Water Heating 

ii. Solar Cooling 
iii. Photovoltaic 

Subtotal 

($.000) 
. ·GOP 

190 

190 

25 
5 

10 

40 

230 

50 

50-

llO 

15 

125 

40 
75 
La 

125 

.TOTAL-
50 

190 

240 

45 
5 

10 
25 

85 

325 

100 
125 

225-

379 
56 
15 

450 

40 
75 
10 

125 
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c. Bio-gas: 
i. La Colorada 10 10 

ii. Instituto Jose. R. Vasquez ·10 10 
iii. Tech. Assist '- ·30 30-
Subtotal 30 20 50 . 

Activity Total 355 270 625 

Assessment/~aster Plan -150 -150 

Evaluation 50 50 

TOTAL 825 550- - .wll 

2. Recurrent Costs 

The recurrent costs of the project for IRHE will amount 
to an estimated $150,OOO/year, which includes ~he increased cost of 
RESCU'g larger staff, continuation of info~tlon generation and disse
mination activities, and maintenance of the photovoltaic installation. 
This will be offset by cost savings cn the '{aviLa plant esti:n.ated at 
$30,OOO/yr. The recurrent costs are an i~signi£icant percentage of 
IREE's vperating budget. 

The ~nistrJ of H~alth (~OH), DI~AAC, the Cai~to pro
duction School, and the .\sectamiento at ~a Colorada will all inc~r 
added operating and ~intenance costs on t~e demonstration projects 
from ~hich they =enefit. Yearly additivnal costs are esti=ated at 
$1,010 for the ~OH, $120 for DI~AAC and 5100 each for the Production 
School and the Asentamiento. These costs are expected to be more 
than offset by cash savings and other =enefits resulting from ~~e 

demonstration projects. Here again, the rec~rrent costs are i~igni
ficant and 'Ni:hin the ability of t.~ese ,nganizadcn to ~ea=. 

B. lmolementation Plan 

Shor,::':":.' after signatu=e of the agreement, LRHE inte.nds to 
issue t:".10 proc:.lr~ent documents. An R:-:? ~ir request proposals for: 
the Yaviza plant, t:"..ro feasibilit"! st~die~, and consultant se~lices in 
bio-gas production and development of :~e ~ster ?lan. An IFB '.;iU 
request bids on installation of solar hot ~ate= and ai= ccnditio~8 
systems and ?notovolcaic cells, and supply of sun and ~~d mea$u=emen: 
equipment. Responders 'Jill be asked to offer :hei= serlices on any 
or all tasks of interest. This will lead :0 a ~~mum of 3 contracts 
for a total esti~ted value of S8Z0,000. !=aining actions 'Nill ~e 
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arranged as course selections are: made. Procurement of 
consultant services for the course in solar h.eating and cooling and 
project evaluation will be initiated in the 2nd year of implementation. 
The procurement actions required are not difficult (although evaluation 
of proposals and bids will require some time). RESCU staff and IRHE's 
contract officer sh.ould have no difficulty carrying them out in a 
timely fashion. 

Key implementation events are: 

June 29, 1979 - Sign Project Agreement 
July 15, 1979 - Issue RFP and IFB 
September 15, 1979 - Receipt of Proposals/Bids 
September 29, 1979 - Meet all conditions Precedent and complete 

evaluation of bids. Sign contracts for 
procurements requested through IFB. 

October 15, 1979 - Complete evaluation of Proposals 
October 30, 1979 - Sign contracts for procurements requested 

through RFP. 
November 30, 1979 - Evaluation methodology completed 
June 30, 1979 - Plan for energy plantation submitted to 

AID. 
July 31, 1979 - R.~ issued for course in solar heating 

and cooling, and evaluation services. 
1st year evaluation completed. 

October 31, 1980 - All demonstration projects in operation. 
RESCU professional staff now a ~n~mum 
of 10. Contracts signed for course and 
evaluation. 

December 31, 1980 - Prelicinar! evaluations of demonstration 
p~ojects completed 

June 30, 1981 - ~s::er Plan ce!i'lered and ?roject 
acti'.ri::ies completed, except ~or 

evaluatiJn. 
September 30, 1981 - ?roject Activities completed. 

AID project ~onitoring ~ill be accomplished by the projec: 
team ~entioned in the Summar! Section. However, the ~ssion ~ay 
obtain the serlices of an ener~J officer during project i~l~entation, 
at ~hich point ~onitorL,~ responsihility for the project ~ll shift 
to the energy officer. 

C. Evaluation ?l~, 

Final evaluation of the project is discussed in the Project 
Description (Section II.B.Z.f.). A joint progress evaluation will be 
carried out at the end of the first year of evaluation. If i~le-
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mentation proceeds according to tne timetable presented above, 

additional yearly progress evaluations would not be.necessary~ If needed, 

additional yearly progress evaluations will be scheduled by th.e 

Mission and IRHE. 


D. ·Conditions~Covenants and Negotiating Status. 

The few minor conditions and covenants considered necessary 
by the Mission have been included in tne draft authorization. There 
are no substantive issues that need to be resolved prior to signature 
of a Project Agreement. 

E. Source/Origin ~aiver for Training Services. 

Several institutions in Latin America - lCAlTl in Guatemala, 
for example - are potential sites for the training courses described 
in Annex H.l. Training in a Latin American country would permit non
English speaking lRHE petsonnel to take advantage of training opportuni
ties and contribute to the achievement of the project purpose. The 
Mission hereby requests a source/origin waiver to permit training in 
Code 941 countries. The Draft Authorization (Anna~ D) includes language 
to this effect. 
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Support from newly formed Energy Commission 
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Total U. S. F"""d:I",~========:Dot. P.......d:_
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NARRATIVE SUMMARY ORJECllvEL Y VERIfiABLE INDICA 1 ORS IMPORTANT ASSlIof'TIQHSMEANS OF VERIFICATI~ 

Haater plan for alternative '''''''I!Y PI .. " (a) itl",Hifi .... p'uject8 (0 he Project evaluation. 
aources completed. c a lr 1"J vu ( be t wt: en 1981 ""d I 9tH) 

includinK ne~lf!'d tectl1lical and 
fin.ult-tal 868i8taru..:e; 

(to) "".. J y.e. I" .. ! i tut 1"".. 1 mecha
nisma- (or d~vtduplng alteluative 
eneq~y ttppl il"at iuo!li (~) propo8es 
.JdltiuOttl Jemon.triltitJn prujec.:t.; 
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iucent ivclf lU (JI,,"'..,{e adoption t.lf 

alte1l1a[ive .nC't~v BourCt:'tf. 
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/)elDOnsrration I'rojec ts l~~ Uo fin 
H.ster PJaIl/.:vduAlion 100 U ll)U 

TOTAl. lin ~~(j 1,375 
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_	ANNEX B. 
Page 1 of 115e(1) - cour·/TRV CH~CKLIST 

I 

Listed below are, first, statutorJ criteria ~pplicable generally to FAA funds, and then criteria 
applicable to individual fund sources: Development Assistance and Security Supporting Assistance 
funds. 

A. 	 GENERAL CRITERIA FOR COUNTRY 

1. 	 FAA Sec. 116. Can it be demonstrated 
that contemplated assistance will directly
benefit the needy? If not, has the 
Department of State determined that ~~is 
government has engaged in consistent 
pattern of gross violations of inter
nationally recognized human rights? 

2. 	 FAA Sec. 481. Has it been detennined that 
the government of recipient country has 
failed to take adeouate steps to orevent 
narcotics drugs and other controlled 
substances (as def; ned by the ':"more
hensive Drug Abuse Prevention and C?ntrol 
Act of 1970) produced or processed, in 
whole or in part, in such country, or 
transported through such country. from 
being sold illegally within the juris
diction of suc~ country ~o U.S. r~vernment 
personnel or t~eir dependents. or from 
entering the U.S. unlawfully? 

3. 	 FAA Sec. 620(b), If assistance is ~o a 
government, nas the Secretary of State 
determined that it is not controlled by 
the international Communist movement? 

4. 	 FAA Sec. 520(c1. If assistance is to 
government. 1S the qovernment liable as 
debtor or unconditional guarantor on any
debt to a U.S. citizen for goods or 
services fur-nished or ordered 'I1here ra)
such citizen ~dS exnaus:ed 3vallable 
leqal remeQies 1nd (~) debt is not denied 
or'contested by sucn government? 

5. 	 FM Sec. 52,::r~) (1). rf ~ssi;tance is to 
a goverr'iTI~nt •.1as i: (iochding ,;overnment 
agencies or subdivisions) ~aken d~y action 
which Mas :~e effec~ of ndt:onali~inq. 
exprocriating. or ~tnerl1ise seizing 

. 	o~nership or control of prooerty of U.S. 
citizens or entit:es beneficially owned 
by them",i thou t ca k i 09 steps t:J di scna rge
its obligations to~ard such citizens or 
entities? 

Yes. 

No. The Government .of Panama 
is actively cooperating with u.s. 
and international agencies in the 
control of illicit drugs and 
narcotics traffic. 

Yes, it has been so determined. 

The GOP is not known to be indebted 
under any of these circumstances 
to any U.S. citizen for goods and 
services furnished or ordered. 

No. 



A 6. FAA Su.. 
• b 

6tOra.1 6tOr Ii A'"'p. Sec.. 107, 
,~c.(.p.i.ut.C c.oWLtllq i COlmlUJt.l.4t 

eJJUJ'I.tJuJ'! tlLiU a.6b"("&.wta be pltOvi.d.ed. 
to the SJc),AUM. Re.p~ 06 ViWtam, 
~bad.iP.. I.aDb, Cuba.. Uga.nda.. 
~%CZlllb.iq~. Olt. AngoLl'! 

7. FAA Sec. 620~i). Is recipient country in 
any way invo ved in (a) subversion of, or 
military aggression against, the United 
States or any country raceiving U.S. 
assistance, or (b) the planning of such 
subversion or aggression? 

I. FAA Sec. 620(i. Has the country per
mltte , or fai ed to take adequate 
measures to prevent, the damage or 
destruction, by mob action, of U.S. 
property? 

9. FAA Sec. 620(1). If the country has 
failed to institute ~'e investment 
guaranty program for the specific risks 
of expropriation, inconvertibility or 
confiscation, has the AID Administr~tor 
within the past year considered denyl~9 
assistance to such gover~ment for this 
reason? 

10. FAA Sec. 620(0); Fishermen's Protective 
~c. 5. If country nas r,elzed, or 
imposea any penalty or sanction aoainst, 
any U.S. fishing activities in inter
nati ona 1 'o'Ia ters, 

a. has any deduction requir~d by Fisher
men's Protective Act been made? 

b. has comolete denial of assistance 
been conside:oed by AID Administrator? 

11. FAA Sec. ~2'J(o); ,.100. Sec. 503. (a)!s 
~he ~overnment of the recipient country
In def<1ult on interest or orincioal of 
any Am loan to tne :ountry? (b) Is 
country in def3ult exceeding one jear ~n 
intp-~3t or ~rinClpal on U.S. loan und~r 
prc~rJm for ~hich App. Act approoriates
funds, unless debt wa~ earl ier disputed, 
or appropriate s~eos taken to cure defaul t? 

12. FAA Sec. 620(s), "If contemplated assis
tance is development loan (fncluding ,.1.111
ance loan) or security supporting assistance, 
has the Aaministrator taken into account the 
percentage of the country's bucget '"hieh is 
for mil itary expendi tures, the amoun t of 
foreign excnange scent on military equipment
and the amount st:ent for the purchase of 
sophi s ti C3 ted ~ea;:lons sys terns?" (An
afflrmdtlve answer :nay ~fer to t.he record 
of the taking into account, e.g.: "Yes lS 
reported in annual report In implementation
of Sec. :520(s),' This recor<; is ;lrepared 
at the time of approval by the A~inistra
tor of ~e Operational Year Sudget. 
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No. 

Adequate measures have been 
taken to. protect U.5. property. 

u.s. - Panama agreement 
relating to investment guarantees 
entered into force March 8, 1962. 

One vessel was seized in 
early 1974. 

~o. 

Such a denial was considered bv 
A.I.D. Administrator and deemed 
not in the U. 5. inttte8t. 

(a) No,. 

(b) No. 

Yes, as reported in annual 
report on implementation of 
Sec. 620(5). 



FAA Sec. 620(t). H,s tht country seyered
diplomat1c relations with the United 
Stltes1 If SO. hay. th.y b.en resumed 
and haYe ~ bll,ter,l .sslstanCI Igrl. 
nents b.en n~otl.t.d and entered Into 
sfnce such resu~ptlon1 

FAA Sec. 620(u). Wh.t Is the pl~nt
stltus of the countryJs U.H. ob Iqltfonsl
It the country Is In .r~.rs. Wlr. ,ucn 
,rrearages t,~en Into .ccount by t • AID 
Admin strator In d.t.~tnlnq thl current 
AID ~por't on.1 Yt4r B~d?lt: ' 

IS. 	 FAA' Sec : 520A. HiS the "untry 9r4nt~ 
S4nctu,ry from prosecut Ion to 'n)' fnd i I. 
dUll .01" group 'Whle" ~s com,tt t~ ." ,. t 
o( internatlon,l ttrrorf ,~l 

16. 	 FAA S~, 666. DOes t~fr cquiltrl ot1jec,t, 
en buls o( race. re 1l 9 IG" ~ n~ t on.t 
origin or sex, to the pr.s,nct, of al\)' 
officer or employu o( tIlt U.S . tn..r. 
to carry out economic d.v. fo~n t ~r09t ' 
under FAA1 

11, 	 TM Ste. 669, 6711 . HIU l1Ir. CDW\,c,U/, 
4lUi /GBcut J. 1'9 17 , dtUvc.u.d C,\ 
.u.e.~lItd ""d~ ~ #<\ .\tp.\Qc.:J· 
..utg t~~. -n:z.cl.~ f "UtJw:1A9'1, 
~u.C 4Pf,.CA.,f(U I.IMAAgt .,,, ~~ , . 
gww!41 H44 ~ dwrJU,U <:t rwc.Lu.\ 
d~loLiet ,,6tlA ,w!:lIU~ 1, " a.!.d q14S ~ r<ftl. 
4 • nut.l.~~lIIUof"ll Stiz.,(:,'" Ul'oOUA .ti~ 
MnpllDLi. 0t,i14.U,/H" ~\~/t 

It. 	 FAA Sec , 901, Ha s t e couI1r.r:t dt(l ~ U 
cit i zens the r fgnt or ooport nt~ to 
emigrate 7 

( 8. 	 Y 

1. 

a. FAA S~. 10'(cl . (d , Ha),~ cr fter , 
been establ lsned, a"a t~ kt/l nto tC COW1t . 
to .ssess comm Itment and proqrtSl of 
country in effect v!ly Invol t(r.q t e 
poor In develQPcrtnt, on such i14UH u : 
(I) ~l[I<!l1-~,~rm l abor Intp.ns tye .gr!.
cultVfe, (t) r e:i!uced nf. t~rt4 tv. 

'(3) 	popu lati on growth, { IS } equahty of 
income distribution, and S uneeplo~nt. 

No. 

Pan~ La not 

r••p.ct to du ••••••a=ents. 

oth.T obli,ltioaa to the U.S. 

the purpo••• or Article 19 of 

Chann. 


No. 

N • 

!lo. 

~ . 



(1) 	H.I(.inq appropriate 'fforts to incrtau 
'004 production and imarovt lIl,ans for 
food stor'ge and distrioution. 

(2) 	 CroH 1n9 • '4vo,.tbl, I ~t.t '0" 
fo,.Cl9n 4nd dQ~ ,e', prl .c. tnt., 
p,.I$, !nd In~ e1t~~n~. 

(J ) 	 I cr~ s I A? ~ t jill • \ 1'0 I . " ~ ' \At 
ey e lo~tnt~ ft.)rQ ,tHo 

P l 	(d ) 
r sau r 

\ ~ ) 

(b 
\ d 
( 1. 

The GOP i.s im"lementing a broad range 
of .gricult~ril prograJU.• including 
fani credit • land cieveloptlent & reset
tlemenc scheme., & ~roved food distri 
bu,tion ,and leorage, 

PCa:t& A. I$&nking v of 1970, the use of 
the U.. S. Dollar .. legal tender, and ·the 
ccapltte !n_doc of international pay
:liIl\t' .and ~chan8. tTc.actions combin 
to cruta a ,favonble cli::Ute for 
foruJU md qcc••Ue privau enterprise 
and .nvtlt::ent. 

The COP ContillU" to eDCOU,Ule gt'u. 
:' O.U parti .paden ill the devdop!Z.ent 
~t'QCUt. ror ~Dple. it au strength
t:nf'd loui icvu':lmcnc. invo.vment in 
dUU1:Ucin, n..adcmal priori {&S, pol
..(.It. ~ pre.:=- j alccu:aged loc.l 
!n.t! tive t~ru the .. tablisn=cot of 
CO=UQ.~/o::air:tC" Ln healt .5. educa
t \11\ ; ;and Ict.vd, pro:ot4d t he the 
.,l"*'OP=ht of cooperadvu. 

( a ) 	 ':1\e ~hi h~JI c onduded that develop
=m ,i,~ .. and 1lro~ca to the .9 i 6-1980 

'l:t !cmd. o.-/e.lopcen.t nan for ecencmic 
cd.a! de:,,,lopamt nl n"OQ~b.e. 

{~ ?anz:a'5 =..it~ry expenditure. coneinue 
to Tepr,aent a ....11 p.rcen.ta.ge of the 
au ~ona1 budgt t • ?mea .u not in t er
'/cu'd io. : _ alfdrs of ot~er free and 
1nda;:l4md,«trt aaticnu . 

Q t:.cent • f. - :'S. COP h... effected tu 
rdoms to s 1.gni(icant y incr...u public 
revenu&s, provid«d public:. land for 
group eabi:1g schau; and has at 
tt=pceG. to ~tain open dialogue 
with the prt~ate sector. 

http:p.rcen.ta.ge


Th~ Gov!mment is_c~ud 
responding in an effective 
lIWUlet ~o the develOpl!lC1t ne.ds 
of it. people, ~articularly, in the 
~rea. of agriculture, haUth, education, 
~d housing. 

Yes. 

,. FAA Sec. 11~. ~11l country be No.fy,rnished. In same f y ell yetr, either 

seeur1t~ supporting asslstlnce, or 

Middle East peace funds? tf so, AaA 

CongUl" 4pu:.i.6.i.':'J:.I.l.1j ~wt.d ..u.cJt IUt 

0' ,w\d4, M, Is assiSunee 10r populitlon 

pr'09r1ms , ~nIUri.n .(4 throughlntlr 

national ol'9anhltlons, or reglon.l 

programs? 


B 

2. Se~ur1~Y Suo~ortinq ~s1't.. nce Country' Crlur'a 	 

a. FAA Sec, 502g. ~s '-he ,0un~1 ~ /A 
tng'9~ In 4 consfst.nt patttrn of qr'Os, 

. 	viol.-eions 01 Inr,.r H !onaly ~o9t11.:~ 
human rights? ls ,rogrur n 1C(01'1:'" ', 
~ith olley of tills Se~tlon? 

b. FAA Sec , SJ I , Is U'I' ,in \H.&tle, :10 

be furnlSned t J fr ,oely cou trl . 

organizat ion. or body ,, 11 9 \01. :0 

recelv. ~,s l st. nct 


c . FM St;:,,, SJJ ( I! I t1 1 . '!U.!J..u.a.u.G.tN: c: :1 / 11. 

wuU,;" biz S<1tWW,tI\ :( ;J~ S;<tc.i.::.l. ~~~. 

llltAt4 ~Wld et p'lDvidt:,g ::.,.~ t. 

Mgo~, :.1ItZ!:It.l.-l.. " ZIZJ!'-W r f ~ ~ , :./iU 

P~vu;, dUl.i""\4J1~c! I~d '!..:..~Mui :.a tM 


. Cong"-L.!<I ) ti'~ 6!LCJ\ CW.u~.G.tr..l!L ~ u..uJll,.\ 
U. s. 6a.u.i,J1I pol..i..ctJ ,iJ~·.uu ~ 

d. FAA S~C. 609 . If cOJm\ll:lol~' u", U)


be granteo .0 t dt sa • proce!ds ~ lCC r'Vt 

to the reci pi ent country. .'<'e SC~ . 1 

Account (count!rpart ) .rrt"gements bee~ 

IIilde? 


http:CW.u~.G.tr
http:consfst.nt
http:4pu:.i.6.i.':'J:.I.l.1j
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ANNEX B 
Page 6 of 115C(2) - PROJECT CHECKLIST 

Listed below are, first, statutory criteria applicable generally to prcjects with FAA funds, and 
then project criteria applicable to individual fund sources: Development Assistance (with a sub
category for criteri' applicable only to 10a.ls); and Security Supporting Assistance funds. 

A. 	 GENERAL CRITERIA FOR PROJECT • 

1. 	 Apr. Unnumbered; FAA Sec. 653(b); Se~. 671 

(a) Describe how Coninittees on .A~propria
tions of Senate and House have been or 
will be notified concerning the project; 
(b) is assistance within (Operational 
Year Budget) country or international 
oraanization allocation reported to 
Congress (or not more than $1 million 
over that figure 

2. 	 F.AA Sec. 511 a) (1). Prior to ob1 igat ion 
In excess 0 C ,000, wiTl there be (a) 
engineering, financial. and other plans 
necessary to carry out the assistance and 
(b) a reasonably firm estimate of the 
cost to the U.S. of the assistance? 

3. 	 FAA Sec. 511(a)(2). If further legis
lative actlon IS required within recipient 
country, what is bas's for reasonable 
expectation that such action '".il1 be 
completed in ,;1rr.e to ~ermit orderly 
accomplishment of purpose of the assis
tance? 

4. 	 FAA Sec. 511(b); ~oo. Sec. 101. If for 
water or water-related land resource 
constr~c~ion, 1as oroject ~e~ ~re stan
dards and tri teria as per .til.? :>,~.w 
I1J1.d ~t~ 011"- ?WJW:g ::;a.u.'!. .lIId. 
ReL:.tz.d Land ~.w0 U/lCell ia..U..i :ktJ be. 'I. Z5 , 
19737 	 . 

5. 	 FAA Sec. 6Ii(~). If ;)rojec~ is capital 
dssistance (e.g., construction). an~ all 
U.S. assistance for it 'Ii Ii ~xceed 
$1 mill ion, has !·1ission Director certified 
the country's caoa~i1ity effectively to 
maintain and utilize the project? 

6. 	 FAA Sec. 209, 619. Is project susceot1b1 e 
of execution as part of re?iana1 or ~u1ti
lateral project? If so ~ny is :rojec: not 
so executed: Infor:nation 3nd conclusion 
whether assistance will encourage 
regional deveiooment cro9r3~s. If 
dlsistance is for nE!'lolly lnceoe~dent 
country, is it furnis/1ed :"rou~1n :::ul :i 
lateral or;ani:ations or plans ~ :.~e 
maximum extent appropriate? 

I 

a) 	 Formal notification has been 

sent to Congress advising of 

the inclusion of the Project 

in the FY 79 program. 


b) 	 Yes. 

Yes. 

No further legislative action 
is required to accomplish the 

project purpose. 

Yes. 

Yes. 

This Project could not be executed 
as part of a regional or multi 
regional project. 

Panama is not a newly independent 
countr!. 



1978 

A 

7. 

8~ 	 FAA Sec. 501 (b). Infor-mation and con
e1us 1on on how project wi 11 enco ura ge
U.S. private trade and investment abroad 
and encourage private U.S. participation
in foreign assistance programs (including 
use of private trade channels and the 
services of U.S. private enterprise). 

9. 	 FAA Sec. 512(b); Sec. 536(h). Describe 
steps taken to assure chat, to tho 
maximum extent possible, the country is 
contributing local currencies to meet 
the cost of contractual and other 
services, and foreign currencies owned 
by the U.S. ar~ utilized to ~et the cost 
of contractua 1 and other services. 

10. 	 FAA Sec. 512(d). Ooes the U.S. own excess 
foreign currency and, if so, what arrange
ments have been made for its release? 

11. 	 rSA 14. Me any FAA 6C11tl:U {M FY H oe.Utg 
~~ P:wjeLt.tD CO/l.4~'ULCt. opeAa.U., 
~. 0It ~u:ppt:.j 5u.d 5a-t. attlJ nw:J.U%/t 
OCWlZ-~ mae/I. :IJt .l;j.t.eeJneM: £<1,'t -:00 PIZ-ta.-
Wit b~'Wt .the, utU.tLi. ~ and attJ.j 
o.the..'t Cf)UJI.t.:l.yt 

B. 	 FUNDIrlG c~m:no\ FOR pOOJECi 

1. Develocment o\ss istanc~ Jr'Qjec'; Cri teria 

a. F,1A Sec. 102(,:; Seo::. '~1; Sec. 231a. 
Extent to ..nlcn actlv'''-j -.. ,11 tal erfec
tively involve the ~oor in ~evelooment, 
by extending aC:2SS to economy at 10CJl 
level, increasing labor-intensive ~ro
duction, spreading inves~ent ~ut from 
cities to small towns and rural areas; 
and (b) help develoD :cooer3t!V!S, 
especialTy by technical assistance, ~o 
assist rural and urban :cor ~o ~elp 
themselves toward better life, and other
wise encouraoe demc:-atic private and 
local governmental instiwtions? 

Part 	I 

AID HANDIOOK 3. App 5C 

ANNEX B 
Page 7 of 11 

The grant should aid directly all 
of the items mentioned with the 
exception of (f). 

All 	procu!'ement, except fol:. some 
minor training expenses will be 
of 	U.S. source and origin. 

Not applicable. The cu!'rency used in 
Panama is the U.S. Dollar, although it 
i. 	denominated a ''Balboa''. There is no 
U. S. owned "local CUr!'ency". 

Not 	 applicable. 

No. 

The Project is 'cesign~d to improve 
the standard of living for low-income 
families and tJ fur~~er the COunt~/'S 
economic development. It is expected 
that the alte~ative ener~J technologies 
demonstrated will be of special interest 
to ,cooperatives. 

http:UJI.t.:l.yt
http:P:wjeLt.tD
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b. FAA Sec. 103, 103A, 104 105, 106, 
107. Is ass1stance being ma ae ava11ab1e: 
[Tnclude only applicable paragraph - 
!.:..!l.•• a, b, etc. -- which corresponds to 
source of f~nds used. If more than one 
fund sOurce-1S used for project, include 
relevant para'.lraph for each fund source.] 

(1) 	 [lOll for agriculture, rural develop
ment 0," nut,.iti~": if so, extent to 
whir k ~~tivity is specifically 
G~sign!d to increase productivity 
and income of rural poor; [103A]
if for agricultural research, is 
full account taken of needs of small 
fanners; 

(2) 	 [104] for population olanning or 
health; if so, extent to which 
activity extends low-cost, integrated 
delivery systems to provide health 
and family planning services, 
especially to rural areas and poor; 

(3) 	 [105] for education, p~'.iic admin
istration, or human resources 
de'lelopment; if so, extent to which 
activity strengthens nonformal 
~ucation, makes formal education 
more relevant, especially for rural 
families and urban poor, or 
strengthens management capability
of institutions enabling the poor to 
participate in developmtnt; 

(4) 	 [106] for technical assistance, 
energy, r~search, reconstruction, 
and selected deve100ment problems;
if so, extent activity is: 

(a) technical cooperation dnd develop
ment, especially with ~.S. private
and voluntary, or regional and inter
national development, organizations; 

(b) 	 to help alleviate energy problem; 

(c) research into, and evaluation of, 
economic development processes and 
techniques; 

(d) reconstruction after natural or 
manmade disaster; 

(e) for special development problem, 
and to enable proper utilization of 
earlier U.S. infrastrJcture, etc., 
assistance; 

(f) for programs of urban de'lelolXTlent, 
especial1y small 1aoor-intensi'/e
enterprises, marketing systems, and 
financial or other institutions to 
help urban poor participate in 
economic and social development. 

ANNEX B 
Page 8 of 11 

The project is designed to alleviate 
energy- problems by development of 
a GOP capability to idantify. analyze 
and develop alternative energy sources. 
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Blb 

(5) 	 [107J by grants for coordinated 
private effort to develop and 
disseminate intermediate technologies 
appropriate for developing countries. 

c. FAA Sec. llO(a)j Sec. 20a(e). Is the 
reeipient country willing to contribute 
funds to the project, and in what manner 
has or will it provide assurances that it 
will provide at least 25: of the costs of 
the program, project, or activity with 
respect to which the assistance is 'U) be 
furnished (or has the latter cost-sltarino 
requirement been waived for a "relatively 

,least-developed u country)? 

d. FAA Sec. 110(b). '~ill grant capital 
assistance be dls5ursed for project over 
more than 3 years? If so, has justifi 
cation satisfactory to Congress been made, 
and efforts for other financing, O~ iA 
& lte.~ c.ouJLt''/Uj ".tda:ti.vei.:J i.u.A.t 
d£.\Je1A pe:£' '! 

e. FAA Sec. 207; Sec. 113. Extent to 
whicn asslstance reflects appropriate 
emphasis on; (1) encouraging developme~t 
of democratic, economic, political, and 
social institutions; (2) self-heip in 
meeting the country's food needs; (3) 
improving availability of trainedflorlcer
power in the country; (4) proqrams 
designed to meet the country's health 
needs; (5) other important areas of 
economic, political, and social develop
ment, including industry; free labor 
unions, cooperatives, and Voluntary 
Agencies; transportation and communica
tion; clanning and public adminis~ration; 
urban aevelooment, and ~oderni:ation of 
existing laws; or (6) ".ntegrating women 
into tne recipient country's national 
economy. 

f. FAA Sec. 281(b). Describe ex~ent to 
whicn pr09ram recognizes the particular 
needs, desires, and capacities of the 
people of the country; util iz~s the 
country's intellectual resources to 
encourage institutional development;
and supports civic education and training 
in skills reQuired for effective oartici 
pation in governmental and oolitical 
processes essential to self-government. 

ANNEX B 
Page 9 of 11 

The Government has agreed to provide 
a counterpart contribution in excess 
of 25% of total Project cost and has 
so stated in the letter of application. 

No. 

This project will crntribute towards 

the achievement of objectives (1), 

(2), (3), (4). and (5). 


This project directly recognizes and 
utilizes the needs, desires and capaci
ties of the population, the implementing, 
agency and other public/private sector 
organizations to promote the country's 
overall social and economic development. 
This combination of efforts will 
strengthen the participatory process 
now evident in Panama's political 
development. 
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g. and - 8); Sec. 
201 and - . Does 
the activity give reasonab e promise of 
contributing to the development: of 
economic resources, or to tne increase of 
productive capacities and se1f-sustainino 
economic growth; or of educational or . 
other institutions directed toward social 
progress? Is it related to and consis
tent with ot~er development act:vities, 
and will it contribute to realizable 
long-range objectives? And does project 
paper pr, vide information and conclusion 
on an activity's economic and technical 
soundness? 

h. FAA Sec. 201(b)(6); Sec. 211(a)(5), (6). 
Information ana concluslon on possible
effects of the assistance on U.S. economy,
with special referen:e to areas of sub
stantia1 labor surpl us I and extent to 
whic~ U.S. commodities and assistance 
are furnisbed in a manner consistent with 
improving or safeguarding the U.S. balance. 
of-oayments position. 

2. 

a. FAA Sec. 201 (b)(l). Information 
and concluslon on aval1ability of financ
ing from other free-world sources, 
inclUding private sources within U.S. 

b. FAA Sec. 20l(b 2)' 201(d). Infor
mation and c~nc usion on Y-Capacity of 
the country to repay the loan, including
reasonableness of repayment prosoects, 
and (2) reasonableness and legality
(under laws of country and U.S.) of 
lending and re1ending terms of the loan. 

c. FAA Sec. 2'Jl(e). If loan is not 
made pursuant to a multilateral plan,
and the amoullt of -the loan ex~eeds 
S100,OOO, has country submitted to AID 
an application for such funds together
Jith assurances to indicate that funds 
will be used in an economically and 
technically sound ~nner? 

d. FAA Sec. 201(f). Does project paper 
describe how project 'lIi 11 promote the 
country's econCi:>ic deveJoOO1ent taking
into account tne country's human and 
material resources requirements and 
relationshio =etween ultimate objectives 
of the project and overall economic 
development? 

ANNEX B 
Page 10 of 11 

Yes. 

This Project will have no foreseeable 
adverse effects on the U.S. economic 
areas of labor surplus. Assistance 
will be furnished in a manner consistent 
with improving the U.S. balance of 
payments positon. 

a) 	 Financing for this activity 
from alternative sources is 
not available. 

b) 	 'J/A 

c) 	 N/A 

Yes. 
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e. FAA Sec. 202(a~. Total amount of 
money under loan w ich is going dfrectly 
to private enterprise, is going to 
intermediate credit institutions or 
other borrowers for use by private 
enterprise, is being used to finance 
imports from priv~te sources, or is 
otherwise being used to finance procure
ments from private sources? 

f. FAA Sec. 620(d). If assistance is 
for any productive enterprise which will 
compete in the U.S. with U.S. enterprise,
is there an agreement by the recipient 
country to prevent export to the U.S. of 
more than 20~ of the enterprise's annual 
production during the life of the loan? 

3. 	 Project Criteria Solely for Security 
Supoorting Assistance 

a.: FAA Sec. 531. How will tili sassi s
tance support promote eC!Jnanic. or 
political stability? 

b. FAA Sec.. 533 (c.l (11. w..ut .u4~ 
wtd.eJi: Odie. SCu,the...Ut AQ-tWut Spe.U.al 
Req~ Fwu:i. be. UAed 6c./t ~, 
g~, o./t ~'.i..t:d.JtJJ a.c..tivW l!.4? 

4. 	 Additional Criteria for Alliance for 
Prooress 

[Note: Alliance for Progress projects
should add the following two items to a 
project checklist.] 

a. FM Sec. 25T!b)(1), -(a). Does 
assistance ~ake lnco account principles 
of the Act of Soeota and the Charter of 
Punta del Este; and :0 what extent will 
the activity contribute to the economic 
or political integration of Latin 
America? 

b. FAA Sec. 2Sl(bl(8); 2ST(hl. ~or 
loans, has there been taKen into account 
the effort made by recipient nation to 
repatriate capftal invested in other 
countries by their own citizens? Is 
loan consistent with the findings and 
recommendations of the Inter-American 
Committee for the ~lliance for Prooress 
(now "CE?CIES." the Permanent Executive 
Committee of the OAS) in its annual 
review of national development activities? 

ANNEX B 
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N/A 

Not applicable. 

Not applicable. 

Not applicable. 

(a) 	 Yes, The Project will aid in the 
integration of a section of Panama 
into the mainstream of Panamanian 
economic and political life and 
will serve as a model for replication 
in other areas, both within Panama 
and in other Latin American 
countries. 

.(b) 	 Not applicable. 

http:Spe.U.al
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PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS 


PAR'! II 


Name of Country: Panama 

Name of Project: Alternative Energy Sources 

Number of Project: 525-0207 

Pursuant to Part I, Chapter 1, Section 106 of the Foreign Assistance 
Act of 1961, as ~ended, I hereby authorize a Grant to the Republic of 
Panama, the "Cooperating Country" of not to exceed Eight Hundred Twenty 
Five Thousand United States Dollars ($825, 000), the "Authorized Amount" 
to help in financing certain foreign exchange and local currency costs 
of goods and services required for the project hereinafter described. 
The project consists of improving the capability of the Water Resources 
and Electrification Institute (IRHE) to identify, analyze and develop 
renewable energy sources and applications in Panama. The entire amount 
of the A.I.D. financing herein authorized for the Project will be ooli 
gated when the Project Agreement is executed. 

I hereby authorjze the initiation of negotiation and execution of 
tha Project Agreement by the officer to whom such authority has been 
delegated in accordance with A.I.D. regulations and Delegations of 
Authority subject to such allotment and Congressional notification pro
cedures as ar.e re~uired and to the follo~,g essential terms, covenants 
and conditions together with such other terms and conditions as A.I.D. 
may deem appropriate: 

a. Source and Origin of Guods and Services 

Except for tra~~ng, goods and serlices financed by A.I.D. 
under the Project shall have their source and origin in the 
Cooperating Count~~ or in the United States except as A.I.D. 
may otherwise agree in writing. Training services shall have 
their source and or~g~n in the Cooperating Country or in any 
country included in A. 1.D. Geographic Code 941. 

b. Conditions Precedent to Disbursement 

(1) 	 Prior to disbursement or the issuance of any commi~ent 
documents under the Project Agreement to finance sun and 
wind measurement equipment, the Grantee shall furnish, 
in form and substance satisfactory to A.I.D. a plan for 
plac!ment and operation of the equipment and for utili 
zation of the data collected. 



ANNEX D 
Page 2 of 2 

(2) Prior to disbursement or issuance of any commitment docu
-meat 	to finance consulting services for the Master Plan 
Activity, the Grantee shall furnish, in form and sub
stance satisfactory to A.I.D., evidence that it will pro
vide at least two qualified professionals to work with 
the consultants on a full time basis. 

c. Covenants 

The Cooperating Coun~ shall covenant that, except as A.I.D. 
and the Cooperating Country may otherwise agree in writing, 
the Cooperating Country shall: 

(1) 	 Take necessary measures to ensure coordination between 
the activities carried out under the Project and those 
carried out by the ~ational Energy Commission. 

(2) 	 Provide, by the end of the first year of Project imple
mentation, a plan for the establishment, operation and 
maintenance of a forest reserve sufficiently large to 
ensure a continuous supply of wood or wood wastes for 
the woodfired electric plant to be built near Yaviza 
with Project funds. 
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SJrCr~~Y~: P~OJ~CTS iILL !E-~ISSlM!NA7~~ TO PEOPLE LIVl~G 
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DEPARTMENT OF STATE 
LAC/DR-IEE-79-20

AGENCY FOR INTERNATIONAL OEVELOPMENT 

WASHINGTON. O. C. 20SZ:r 

ASSISTANT El';-"IRONMEtl':'AL THP":;SHOLD DECISION 
ADMINISTU TOR 

IDcation Panama, R. P. 

Project Title Alternative Energy Sources - 525-0207 

Funding FY 1979 - $500,000 

Life of project: l'.vo Years 

!tission Reccrnmenda~ion: 

Based on the Initial EnviroC1ltl'::ltal Examination, "the Mission has con

cluded that ~,e project will not have a signific~nt effect on ~,e 


human environment Cl.;,.d therefore reec:c.rnends a ~legative Deterr:iination. 


The Developml'::t .;.ssistance Executive Comr:ti~tee C~ the Bureau for 

Latin America ~~d the Caribbean has reviewed ~~e Initial ~nvi=onmental 


Examination for this project and concurs in the ~tissionfs reco~~enda


tion for a Negative Determination. 


AA/LAC Decision:. 

Pur.SU'l!:C to the aut;,orit:y vested in the Assi.:;tant Administrator fer 

Latin America and the Caribbean under T~tle 22, Part 216.4a, ~'viron


mental Procedures, and based upon the -lbove recolllJT.('"dation, I hereby 

.determine that ':..'1e pr.:lpcsed project is not an acticn "/hieh will have 

a significant effect on the human environrr~nt, and ~'1ere£ore, is not 

aT'. action for '.vhich an Environmental Impact Statement. or an E:nvi:::-::m

:nentaJ. ;'.ssessment 'dill be requi:::-ed. 


, '. 
i 

Assi3tant A~~~ist~ator for 
Latin America and ~he Caribbean 

I~ 
Date 

Clear-ances: 
LAC/DR:~~vironm~ntal Advisor:~Otto ~ 
DAZC Chair::-.an: :·1BrOl...n 

http:Chair::-.an
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INITIAL ENVIRONMENTAL EXAMINATION 

Project Location: 	 Panama , R. P. 

Project Ti tie: 	 Alternative Energy Sources 

Fund in2: 	 FY 1979 $500,01)0 

S-) ~-- C\)( ')Lf Fe of Project~ 	 Two years , . 

lEE P repa red by :__ r,__..... __~l~7L .... Da te : (j.ortl y 1971".....ilyI&"""-"[ ...(t-'-yJi_··~~~!-__ 
j/ -- (J 	 ,; 

Environmental Action Recommended 

This lEE has identified no significant negative impacts on the natural 
or human environment. Therefore, the Mission recorrmends the Project be 
given a Negative Determination. 

' .. ~/?r~'!.~ .. -~h 	 // J'--...... . 
Concurrence: 	 "/ \\.!~,,~t~·"L (.../~-\ Date: 

RBbert E. CuTce-rtson . 
His sian D i rec to r '. 

Ass i'stant Admi n i strater I s Dec is i 0(': 

Signa tu re : _________________ Date:__________ 
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v. INITIAL ENVIRONMENT EXAH(NATION 

One of the proje~t's ~ctivitJes - institution buildfng - should produce 
no impacts on Panama's physical and natural environment because of its 
general nature. The institution building activity includ~s short-term 
training for IRHE personnel in alternative energy 5aurces and appJ ica
tians. and the preparation of feasibil ity studies. with AID-funded 
technical assistance. for mini and micro ;.ydro systems. The Alterna
tive Energy Master Plan will analyze Panama's energy needs, identify 
available renewable resources. assign priorities to and develop fea
sibil ity studies for projects to supply energy in rura) areas from 
alternative (and renewable) sources. 

Althcugh these components Ivill have no direct impact on the environ
ment. they 'should produce some positive indirect impacts on the 
country's physical and natural resources by increasing the govern~ent's 
awareness of environmental concerns through participation in studies 
that will include environmental analyses of alternative energy systems 
deve I opmen t. 

The project's second activity, the undertaking of three demonstration 
projects identified in the energy assessmen:, should pro~ucD on~y minor 
environmental impacts. These demonstration projects will be undertaken, 
initially, for research purposes only. They wil I be confined to smal) 
areas, carefully monitored, and evaluated,once in op~ration, for their 
environmental impl ications. Such controls shculd lead tc prompt el imina
tion or mitigation vf any adverse environmental impacts, should th:::y 
occur. Of the three demonstration projects preliminarily identLfied, 
only the pyrolysis and bio-digesticn proje~ts have a potential for 
causing sl ightly negative impacts through con:amination of the local 
environment wi:h snaIl amounts of g2ses and smokes. However, such impacts 
win be limited to very small areas and shol.ild·be mit:gJted through ca,\!ful 
monitoring and project evaluation .. In additicn, end prooucts of both 
these processes wil I be used to prcduce energy in ar~as where forests are 

'often cut to provid~ firewood; and the sludge produced by the bio-digestion 
process will be used as fertil iZer. Thus the positive impacts created by 
the UZe of the prodUl:ts of these processes should far ~\.H outweigh the 
processes' minor negative envircnmenta~ impac:s. 

Since the above e'.<aluation of each of the project's ."71.:ljor components 
indicates that none of the proposed activities will hav.~·a slgnitl.:ant· 
impact on the physical or natural environment, ·the Missi:n recom~ends 
tha~ project be g~v€\n a Nesative Ceterminaticn, r"!quiring r.o further 

_.p.n.v I ronmen tuI-i~·.'1 ew.-__ 
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ATTACHMENT TO tEE. 

Further analysis of tne demonstration projects proposed at·tne 
PID stage rejected pyrolysis for several reasons. First of all, 
it was determined that local competence at the proposed pyrolysis site 
in Yaviza, Darien Province, could handle a much more sophisticated 
technology than pyrolysis. Secondly, low cost pyrolysis systems have 
not been regularly operated in the tropics and little experience 
exists for reference. Thirdly, the stability of pyrolitic oils and 
the corrosive ef€ects of these oils have not been evaluated 
sufficiently to assure the success of their use as local fuels. Also, 
health hazards to people operating pyrolysis plants are not well 
known. Finally. a fairly extensive R + D effort would be needed to 
perfect ~~e pyrolytic conversion technology. Such an effort is not 
contemplated in this project's design. 

Therefore, a decision was made to substitute pyrolysis with a 
Bia-mass demonstration project. This project will involve the 
construction of a direct combustion steam boiler/turbo generator 
system which will use local wood waste from the area's 3 sawmills 
and 7 logging operations as well as harvested wood from a 3,000 
ha. preserve. This preserve will be created under a concession 
from ~~e ~nistry of Agricultural Development's (MIDA) Directorate 
of Renewable Natural Resource~ (~ARE). RENARE will also provide 
guidance for this plantation in the development of appropriate plant 
material.s and ::n plantation organization. The proposed generator 
system will be managed by IRHE. 

This demonstration project's impacts on Pan~s natural 
environment should be minor. Unavoidable adverse i~pacts on air 
and water quality may result fron: the actual construction of the 
plant; however, such impacts will be short term and effect only a 
ve~J small area. Air quality near Yaviza may be effected when the 
system is in operation. Howe"er, such air quality i:npacts should 
be minor as the generator system proposed for this project will 
remove 95: of all smoke ~~aust generated. The sysce:n's waste 
ashes will most likely be spread in nearby forested areas where 
they should cause nc harm to soils or vegetation. 

There is also a potential that the project would lead to local 
deforestation, erosion and loss of wildlife habitat. However, such 
an impact is highly unlL~ely because control of the 3000 ha. energy 
plantation by experienced RENARE personnel will ensure that trees 
will be cut at proper intecvals and that harvested trees will be 
regularly =eplaced. In fact, the success of this demonstra~ion 
project as a reliable energy source should diminish the amount of 
deforestation for firewood purposes in other areas. 
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This.. dE!lllOustration project's: impact on the human environment 
of the Yaviza area should be quite positive. Currently ,imported 
fuel will be displaced by wo~d at a cost savinga of $30,000 
a year. Other benefits include the creation of 6 local jobs, increased 
income and better living conuitions due to a rel~able source of 
electricity for the residents of Yaviza, Real de Santa Mar!a and 
Pinogana (population approximately 2,000). 



Actiyity 

1 • a. Insti tutional 
- Deve.lop1l1ent: 

DETAILED PROJECT BUDGET 

Procurlmll!nt. 
(1) 	Training 

-General Orientation Courses 
for 	seven new employ~es 

-Course in Energy Management 
Training for 2 Employee~ 

-Energy ~ager Seminar 
-Developing and Controlling an 

Energy Management Prog'i"a:n 
-Bie-mass Conve rs ion (short 

Course) 
-Energy Conserration in 
Industrial Plants 

-Wind Energy Seminar 
-Courses/Seminars in Bio-mass 

Sources/Applications 

Sub-Total Training 

(2) 	 Increased Operational 
Costs: 

Systems Analyst ~30P1M) 
Electrical Engineer (24P/M) 
Economis t (24P/~) 

Comburtion Engineer (24?!~) 

~chanical £ngineer (24P/!-!) 
Industrial E~gineer (lS?1M) 
Chemical Engineer ( l2P/X) 
SecretarY (24P/M) 

Sub co cal 

In Country Transportacion 
Office supplies, ~aterials and 

Equipment 
Misc. 

Sub to cal 
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___C.::.;o:.:s:.:t~( $ U. S • ) 

AID CDP TOTAL 

14,000 14,000 

20,000 20,000 
2,000 2,000 

2,000 2,000 

2,000 2,000 

2,000 2,000 
2,000 2, %1" 

6.000 6,000 

50.000 50.000 

24,000 24,000 
24,000 24.000 
16,800 16,800 
24,000 24,000 
19,200 19,200 
14,400 1:',400 
9,6CO 9,600 
9,600 9,600 

1 .. 1,600 141,600 

20,000 20,OCO 

15,000 15,000 
-1 3 .':'00 13 ,400 
190,000 190,COO 

Total Acti'.-icy 1.20 	 50,000 190,800 240,000 
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l.b Information 
Generation (1) Sun and Wind Measurement: 
& Dissemination Equipment 15,000 

Computer Services 5,000 
Monitors (24P/M each) 24,000 
In Country transportation 1,000 

Sub-Total 20,000 25,000 

(2) Documentation Cente~ 
Librarian (1/2 ti~-24P/~) 
Materials, Office Supplies 

Subtotal 

4,800 
200 

5,000 

(3). Newsletter s tart-up Costs 
Editor (12P/M) 
Secretary (llZ time 12P/M) 
Printing 1000 copies x10 
editions x .10 copy 
Misc. Cos ts 

6,000 
2,400 

1,000 
600 

Sub-TOtal 10,000 

(4) Course on Solar Heating and 
air concitioning 

Instructors (lOP/n at 
SaO/Day) 

Preparation of Course 
Sp~cial Usual Aids Prep. 
Trcivel/Per Diem 
Contingency 

5,000 
10,000 
5,000 
3,000 
Z,OOO 

Sub-Total :S,JOO 

15,000 
5,000 

24,000 
1 ,OO<? 

45,000 

4,800 
200 

5,000 

6,000 
2,400 

1,00(1 
6\..u 

10 ,000 

5,000 
10,000 
5,000 
3,000 
2,000 

:5,000 

Total Activity l.b 45,OCO 40,000 35,000 

Total Institutional Development 
Activity 9S,OOO 230,000 3:5,000 

2. Feasibility 
Studies 

(1) Agricultural Waste Utilization: 
Cvnsult~g ser7ices, est~ted 
at total 13.:;P !M, of Agricul

100,000 100,000 

tural r,.jas te ~ert (3. 3P 1M) , 
Combus tion C1gueer (5? :M) and 
Mechanic.a: ~gi...'1ee!" \ 5Z' ,'M) 

100,000 100,000 
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(~) Micro Hydros: 
Increased Operational Costs: 
2 Civil Engineers 24P/M each 38,400 38,'+00 
Travel anJ Per Diem 6,600 6,600 
Misc. 5,000 5,000 
Consulting Services ,estimated 
at 8P/M for small scale 
hydro systems engineer 75,000 75 ,000 

Total Micro Hydro studies 75,000 50,000 125,000 

Total Activitv 175,000 50,000 225,000 
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3 • a Bio-Mass Yaviza El~ctric Plant: 

1-120kW Elliot steam turbine 
generator 250p.s.i.g., single 
stage 4" lis condensing,21 lbs. 
steam per kW 64,000' 64.{)00 

1 - Steam Condenser 
for turbine 

(e."xhaust) 
24,000 24,000 

1 - 75 HP Indus trial Woad 
Fired Steam Boiler, rated 
300 p.s.ig. working ?r.essure 
complete w/feed water system 
I-Portable Woed Chipper & Trailer 
1 - wood Dry er 
Installation ~teri.!1ls and 
Boiler Shed 
Transportation 
Ins talla ti.on & Misc. 

190,000 

10,000 

5,000 

15,OOQ 

6,000 
65,000 

190,000 
15,000 
10,000 

5,000 
6 , 

65 ,UliO 

Sub-Total - Construction 26Q ,000 
Internship for IREE Proj~ct Mgr. 5,000 
Technical Assistance in final 
design, ins tallation, testing 
and training of IRHE Staff (SP/M) 
and design of Energy Planta~ion(2PIM)Sl,OOO 
Operational Costs 

Sub-Total ~e~-?roject ~2.S ,000 

3.b 	Solar 
Demo Projects (1 ~ Solar Air Conditioning 

(a) Castillero Hospital 

1 - J ::01'1 Cooler 
1 - J ton Cooling tower 
23 Flat Plate Collectors 
Ship~in~ of above 
Hot Water Tank 
Travel (Contractor) 
Factory Installation ~el? (15P/D) 
Collector Platfo~ 
Plumbing & Electrical 
Contillgency 
Final Design check 
Monitoring equi?ment ~ Ins

t:-U!!!1entation 

Sub-Total Construction 

no ,000 

L5 ,000 

125,000 

4,000 
600 

7,820 
3,045 

250 
1,000 
3,000 
1,000 
1,000 
2,000 
1,000 

2,500 

42,930 

379 ,000 
5,eOO 

5 1, 000 
15,000 

450,OCO 

4,000 
600 

7,820 
3,045 

250 
1 ,000 
3,000 
I,COO 
l,QCO 
2,0]00 
1,000 

2!50~ 

42.93,) 
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Training - Travel 

personnel (lOP/D) 


Sub-Total Training 


Total Demo Project 

(b) Aguadulce Lab .Aquacul. ture Lab. 
1 - 3 ton Cooler 
1 - 3 ton cooling tower 

25 - Flat Plate Collectors 
Shipping of above 

l!ot Water Tank 
Interior Hot Water Tank 
Cold Storage Tank 
Factory I~stallation Hel?(10 P/O) 
Collection Platform 
Travel (Contractor) 
Plumbing and Electrical 
Final Design Check 
Monitoring 
Con tingency 

Sub-Total Construction 

Training (7 Pin) 

Misc. Contract Costs 


Total Demo Proj. 
Sub-Total Activi~1 

2- Solar Rot ~ater Reat:~g 
(a).3-60 Gallon !~s~allations 

(rstupo,Chitre,San ~guelitc) 
12 Flat Plate Collectors 
Shipping 
3 Hot ilater :'ank 
Inte~diate Storage 
Reinforcing (?lumbi~g and 
Insulation) 

Moni toring ac.d Con erol 
Contingency 

Sub-Total-3 Installations 

1,000 
2,500 
3,500 

46,430 

4,000 
600 

8,500 
3,195 

250 
500 
500 

2,000 
500 

1,000 
1,000 
1,000 
2,000 

~2.
2b,Oi.S 

1,750 
775 

Z8.570 
75,~OO 

4,080 
900 
':'50 
2Z5 

900 
900 
750 

8,205 

J. ,OOC 
2,500 
3,500 

46,430 

4,000 
600 

8,500 
3,195 

250 
500 
500 

2,:)00 
500 

1,000 
1, 'j. '_ 

1,000 
2,000 
1,000 

26,045 
1,i50 

775 

~3,570 

75,800 

~ ,080, 
900 
450 
225 

900 
9CO 
750 

8,205 
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(b) 1-60 gallon installation (El Real) 
5 	Flat Plate Collectors 

Shipping 
Hot Water Tank 
Intemediate Storage 
Reinforcing 
Moui toring and Control 
Contingency 

.3ub-Total Ins talla tion 

(c) 	 1-80 gallon installation (La Palma) 
6 Flat PI~te Collectors 
Shipping 
Hot Water Tank 

Intermediate Storage 
Reinforcing (Plumbing and 

Insulation) 
Monitoring and Control 
Contingency 

Sub-Total Instal!ation 

Sub-Total ConstrJction 

(d) Technical Assistance 
Final Design (SP/D) 

Ins tallation Ass is tance (lo/P /D) 
Installation of 1 system 
Operation 	& ~intenance 

Training (lOP/D) 
Internship for r~E Project 

Manager in C.S. 
Contingency 

Sub-Total Teche.Assistance 

Sub-Total Activity 

(3) Photovoltaic Insta!lation 

Solar Cell .~ray-150 watts 
Heav:' Duty 3attery-20kw~ 
Shi?ping or Above 
Installation Assistance(3P/D) 
~scellaneot1s 

1,700 1,700 
375 375 
150 150 

75 75 
350 350 
300 300 

-1.QQ. .2Q.Q. 

3,250 3,250 

2,040 2,040 
450 450 
200 200 

7'> 75 
350 3:(' 

50n 
160 

3,975 

15,430 15,430 

2,500 2,500 
5,000 5,000 
4,000 4,000 

5,000 • 5,000 

5,000 5,000 
3,070 3,070 

24,570 

40,000 40,000 

4,5CO 
1,000 

300 
1,600 
2,600 

Total Contract Cost for 
Ins talla tion 10,000 10,000 

Total-Solar Demo ?roiects 	 125,000 125 ,COO 



3 .c .Bio
Bio Gas 
Demo 
Projects 

( 1) - La. Colorada 
Mixing 	Tank: 


Capacity: 300/gal. 


Mixing Motor: 

Size: 2hp electric 
(electricity from external source) 

Mixing Propeller: 

Sand Trap: 

Construction: Wood a,ad Corru
;,;at!ed metal 

5ize:10' x 15'(includes labor) 

Excavation: 

Quantity: 75 ~3 at 1.25/M3 

Digester Vessel: 

Material: Hypalon 

Volume: 2650 C.F. 

Area: 230 S.F. at .65/S.F. 

Thickness: 30 mil. 


Digester Roof Construction: 

Area: 460 S.F. at SO.65/S.F. (2 layers) 
Insulation: 5" rockwood; Area 2305.:. 

at SO.30/S.L 

Circulation Pump 

Size:1/2 hp electric 
(electrici~f from exte~al source) 

Thp~ostat Control to Digester 
Cost plus installation 

Piping for System 
Gal'lani:ed Sc~edule 40 and PVC 

Schedule 40 
(includesi~tallation costs) 

800 Gal. gas storage tank 

Sump Pump 
Submersible TvPe Electric 

(electricity from external source) 
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200 200 

400 400 

100 100 

250 250 

95 

150 150 

100 300 

70 70 

250 250 

2.000 2,000 

500 500 

300 300 

600 600 



Hot wa ter System 
Hotwater Heater w/heating capaci~1 

50 gal. ihr. 
Hotwater Storage tank w/capacity of 

200 gal. 

Instrumentation 
Temperature Indicator 
Digital, portable w/3 probes located 
in digester 

pH meter 
Digital, por:able w/d~gester vessel 

hookup 

Additional ~sc. Construction Costs 

Lagoon to store sludge 

Misc. Equipment to Convert the existing 
3-1/2 hp Briggs and Stratton gasoline 
engine to '.l til ize bio-gas 

Fence and Misc. Costs 

Sub-Total 

Contingencies 

Inflation 


Sub-Total Demo.Project 

(2) .mito Preduction Schcol(Inst. Jose 
Reyes Vasquez) 

Mixing Tank 

Capaci:y: JeO/gal. 

Mixing ~tor 

Size: 2 hp electric 
(electricity from external 

source) 

Mixing ?::opeller 

Sand :'rap 

Construction: wood and cor~~gated 
:netal 

Size: 10' x IS' (includes labor) 
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200 200 


300 300 


300 300 


200 200 


300 300 


50 50 


300 300 


1.690 1,690 


8,555 8,555 


690 690 

755 755 


1°1 000 10 1000 


200 200 


400 400 


100 100 


250 250 
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Excavation 

Quantity: 75~ at 1.25/~ 95 95 

Digester Vessel 

Material: Hypalon 
Volume; 2650 C.F. 
Area: 230 S.F. at 
Thickness: 30 mil 

.65/S.F. 150 1S0 

Digester Roof Const~uction 

Area: 4605.F.at $0.655.F. (2 layer~) 300 300 

Insulation:6"t'oclcwocdjArea 230 
at $0.30/5F 

SF 
70 70 

Circulation Pump 

Size: 1/2 h? electric 
(electricity from e~ternal source) 

2S0 250 

Thermostat Control to digester 

Cost plus installation 2,000 2,000 

Piping for SY9tem 

Galvanized Schedule ~O and PVC Schedule 
~O(includes i~sta~lation costs) 500 500 

890 Gal. Gas StJrage ~a~ 300 300 

Sump ?t:mp 

Rot 

Submersible ~l?e ~lectric 
(electricity :rom external source) 

~ater System 

600 600 

Hot water qra~er ~/~eating Capacity 
50 gal. /h p 

• 

Hot water S~orage tank w/capacity 
of 200 gal. 

200 

300 

200 

300 

Ins t-rumenta tion 

Temperature Indicator 
Digital, portable w/3 probes located 
in digester 300 300 



4. 	Energy 
Assessmen t/ 
~stet' Plan 
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pH meter 
Digital, portable w/digester 
vessel hookup 200 200 

Additional Misc. 
Costs 

Construction 
300 200 

Lagoon to store sludge 50 50 

Equipment to spread sludge 1,000 1,000 

Mise.Equipment to adapt existing 
stove to Bio-gas .!50 250 

Fence around Bio-Digestor 

Sub-Total 

2.Q. 

8,355 

540 

8,355 

Contingencies 
Inflati.on 

785 
860 

785 
860 

Sub-Tota: Demo Project 10,000 lO,OCO 

Sub-Total Construction of 
Demo ?=-o~ec::s 

2 
20,000 20 ,000 

Technical Assistance: 
Bio-Digestor Advis~r (3P/~) 
Internshi? i:l ::.5. (2P/~) 

Sub-Total Tec~ Assistance 

21,000 
9 1°00 

30,000 

21,000 
9 1JOO 

30,:;CO 

Sub-Total-3i-Gas
Demo ?!"oject 30,~OO 50,JOO 

355,JOO Z:'5,000 1;:00,']00 

Esti::lated at Z'J?/~ ::i:::e 'J:: ::.nerg:1 150,000 150,000 

Pclic:, E:<?ert (3?/~), Solar Energy 

Expert (:?/:1), 3i~-Mass Ex?er:: 

(5P/~), '::nergy Econcmis:: (3P,~), 


Sociologi.=t (:?i~), and shor: ::en 

3~i~i~ts (2P .~, 


~~---------------------.--------------------
":ocal Energy AssesS1!Ie:lt / 
~ster Plan 150,000 150,000 
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5.Evaluation Estimated at 10P/M time of 
Evaluator (3P/M), Sociologist (IP/M), 
Energy Economist (3P/M) and short 
term specialists (3P/M) 

50,000 50,000 

Total Evaluation 50,000 50,000 

TOTAL PROJECT 825,000 550,000 1,375,000 
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DETAILED DESCRIPTION OF INSTITUTIONAL DEVELOPMENT ACTIVITY 

A. 	 Trainj,ng Plan 

1. 	 Training Modes 

Training will be carried out through ~o modes. First, IRHE project 
manag~rs for solar, bio-mass and bio-gas projects will be trained 
mainly through internships provided by contractors who are selected 
to carry out or advise IREE in implementing the demonstration 
projects in these areas. The cos~ of these internships will be 
included in the consultants' contracts and i9 therefore not included 
in the training budget. 

The 	 seccnd training mode will be short courses and seminars. These 
will be provided primarily for orientation of n~; empl~yees of RESCU. 
IRHE receives a great amount of literature on course offerings direct 
from sponsors. In addition DS/EY periodically advises rSAlD/p 
on training opportunities. 11 This information will be used as a 
basis for selection of appropriate traini~g opportunities. 

2. 	 Training Subjects and Courses 

IRHE plans to hire approximately seven additicnal professionals 
over the coming eighteen nonths. IREE ~ill at:empt :0 arrange a 
general course in alternati'le energy sources for each of them. In 
addition, courses and seminars specific to the areas in which ~oth new 
and present employees will be working wil1 be ar=anged. At present, 
these courses are expected to include: 

a. 	 Course in Energy ~na~ement Traini~z ?rogr~ tJr Developing 
Countries 

In September 1979 A.I.D./~ is g=ant-f~,ding ~O ?~rt~~l?ants 
to attend an 3 week course to be ~eld at S.~.~.~. at S~ony 
Brook. The course .r..l.l. ~e :iesi~ed ~o layout de'lelcpment par3l:l
eters ceeded for a ~aticnal energy ?lannL,g scheme i~ developL,g 
countries. T~e Economist of RESCt" has :,een :lomi::ated by JS/EY 
to attend the course. Should DS f~nds ~ot ~e avai:able to finance 
this course for ~SCt"'s economist, S10,OOO of Grant f'~ds have been 
programmed for this purpose. The economist to be hired in 1980 
will also attend this course if it is offered again at an ap
propriate time. Est~ated cost for ~JO attendees is $20,000. 

1. See for ~~ample 78 Airgram A-454 



b~ Energy Manager Seminar 
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This seminar is scheduled to be h~d at the University of 
Wisconsin in 1979. The IRHE Office Chief of RESCU will attend 
this one week seminar to give him a broader perspective in the 
renewable energy field. Estimated cost: $2,000. 

c. Developing and Controll~an Energy Management Program 

This short-course will be conducted at New York University. The 
IlUiE Economist scheduled to be hired in 1980 will attend this 
one .Teek course during 1980 to improve his understanding of his 
role in the energy program operations. Estimated cost: $2,000. 

d. Short-course on Bio-Mass Conversion 

A one week training course will be arranged so:neti.me in 1980 
with M.I.T., Georgia Tech., Cornell, or a ~imilar. institution 
to disseminate information on Bio-Mass anversion technologies 
to the IRHE Combustion Engineer being t red in 19C0. Est~ated 

cost: $2,000. 

e. Energy Conservation in Industrial Plants. 

Several times each year r.he ~~J Y~rk rniversity hr,lds a 3-5 day 
seminar on energy conserlation. The IREE Industrial Engineer 
hired in 1980 will atte~d this short course to become better 
aware of the existing situation and problems of energy ccnserla
tion practices. This will improve IREE's ability to respo~d to 
G<lvenment and private requests concerni:lg industrial consen"!\
tion of energy. Estimated cost: S2,OOO. 

f. Wind Energy Seminar 

IRHE L~tends ::0 ~ire a ~echanical Engiaeer i:l l?gO to ~anage 
RESeU's ".rin.d energy prog-:ams. Ee "Jill a::tend a one loIeek semi:lar 
at the C'n.i.versity of California in 3erkley to gain a fuller 
understandirlg of ?resent ·~d applications. Est~ted cost: 
$2,OCO. 

g. Other Courses (~ot 7ec selec:ed): 

(1) General orienta:ion ccurses 
at $2,OCO for each of seven 

for new emplcyees: Estimated 
~e~ employees. Total: S14,OOO. 

(2) Courses s~~ars in. bio-mass 
Estimated at one man ~onth. 

sources and 
Total cost: 

applications. 
56,000. 



Annex H.1 
Page 3 of 5 

B. Information Generation and Dissemination Activity 

1. 	 Sun and Wind Measurement. Data on solar radiation and wind 
direction and velocity are available 0'.1 a limited basis at 
present. The Hydrometeorology Deparf:T!!!!At of IRHE, the 
Directorate of Civil Aeronautics, several institutions in 
the Canal Zone, and private individuals and groups have 
some data on sun an'1 wind intensity. However, these data 
are all collected for di£fe~ent purposes, are available 
for different time period." are kept in different fot'lllats 
and have been collected using difhrent procedures through 
a variety of different kinds of measuring devices. 

In order to Denti!y the areas in which conversion technol
ogies lased on sun and wind might be utilized, IRHE w~ll 
need 	 t. .• systematically fill in gaps in the existing data, 
develop a standard format and units of measurement for 
existing data and da ta generated through this eftor:, and 
process and analyze all available data on sun and ~nd 
intensity. The results ~f this analysis '~ll be put on 
maps 	 with isograms representing the key data. Overlays 
will 	be prepared which indicate the best areas for solar 
and -Nind applications. 

Grant funds of $lS,OOO will finance t:~~ equi;;ment :leed~d 
for additional sun and 'r~d ~easurements. and $5,000 ~~ll 
be provided for data processi:lg se~iccs. Simple and i:l
expensi'le portable equipment: will be purchased for ~easure
ment of solar and wi:ld i:ltensi~7 and quality. tRITE -Jill 
provide personnel ~o set up the ~easurement stations. 
collect data and fo~t available data for proc~ssing. 
L~ will also commence periodi: publishi:lg of the data and 
analysis fQr ot~er public and private sectc~s age~ci~s ~o 

use as a guide in ~ki:lg i:lvestDent deci3i~ns on adoption 
of solar and 'Jind con'Jersi~n technologies. ~ese counter
part costs are csti=la t .. .d at $::5. oeo over the l.ife of the 
project. 

2. 	 Doc~entation Center. The emergence of energy as a ~ey 
issue i:l development for all countries has been accompanied. 
by a large increase ~~ written ~terials cn t~e subject. 
Books, periodicals. newspaper articles :'.;;...; "'ldio-visual 
:naterials relating to al:er..ative energy30u'!:'ces are being 
?roduced at an ever increasi:lg rate. It is essential for 
lREE personnel to ~e~ abreast of new developments in the 
field. IREE r~s already aC:~4lated a large number 0: 
:naterials and is receiving ~ny requests :~om the privace 
sector and other GCP agencies for in:o~tion. with li=ited 
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personnel and lack of a library system, only a few of the 
moat urgent requests receive attention. 

As part of the project, therefore, IRHE will develop an 
alternative energy documentation center for use of its own 
personnel and public and private sector personnel. The 
activity will include: obtaining subscriptions to pe~iod
icals and newspaper clipping services; purchase or acqui
sition of books on alternative energy sources and applica
tions; cataloguing of already available and newly acquired 
materials; development for a reference file for documents 
known to rRHE but not available in the documentation ~enter; 
organization of a physical space fur the center; and monitor
ing the use of the materials available in the center. 

This activity will be wholly financed by IRHE, and the costs 
are estimated at $5,000 over the life of the project. Some 
assistance in carrying out ~his activity ~y be provided 
by ICAITI under a ROCAP financed proj e.c t now being developed. 

3. 	 Newsletter. As requests for informacion are raceived and 
use of che doc~entation center by non-IREE personnel in·· 
creases, IREE will organize a system for recording chs 
names of organizations, government agencies and individuals 
who wish to receive information on alternative energy sour
ces and applications. TJhen the list is sufficiently large 
to justify developm,nt of a newsletter, the activity will 
be initiated. 

The newsletter will have several functions. First, it will 
serve as a medium for ~king known t~e results of the 
demonstration projects carried out thro~gh this project. 
Second, it will inform readers of materials available at 
the documentation cencer. Third, it will reprint articLes 
on energy conversion techno:ogies that ~y have applicabil 
ity in Panama. Fourth, it .~ll urge conservation of ener~/ 
and provide practical suggestions for energy conserJatlcn. 
Fifth, it will serle as a ~edium for announcing courses, 
whether sponsored ~y IREE or other organizations. 

IREE -~ll charge a ~ominal fee for subscri?ticn to the 
newsletter. Eowe'ler, these f~es are not e."t"pected to cover 
costs of developing and pri~ting the letter for the forsee
able future. Consequently, start up costs for t~s activ
ity, estimated at $10,000, :1ave been included in the pro
ject. These costs -Jill be completely financed by IREE. 

4. 	 Courses and Seminars on .\lternative Energy Sources. IRHE 
receives a large number of requesc.~ for in:or:nation on 
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alternative energy sources. One area of great interest 
is in solar water heating and solar air cooling for build
ings. The technology already exists for solar water heat
i,ng and solar assisted air cooling. Air conditioning is 
one of the largest uses of electric energy in Panama City 
and significant savings for cOtllll1erdal and industrial 
establishments of all kinds could be realized by use of 
solar energy for this purpose. The GOP itself is a large 
user of electric energy for air conditioning. 

IRHE will organize a course for private and public sector 
architects and engineers in solar heating and cooling sys
tE!ID.S for new and old buildings. The purpose of the course 
is to familiarize these professionals with already available 
technology in these areas. The course will be prepared and 
presented by outside consultants and will include a present
ation by IRHE personnel on experiences obtained through the 
demonstration projects. The course will be Grant funded. 
The cost is estimated at $25,000. lRHE will commit itself 
to repeat the course with its own personnel if sufficient 
demand is exhibited by interested p'lrties. The coune will 
be free of charge for personnel from GOP agencies. 

IRHE will also carry out other courses and semina=s in 
response t~ specific requests or general interest. 
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SUBS'l'ITU'l'E DEMJNSTRATION PROJECTS 

1. 	 Introduction. All of the demonstration projects described in the 
Proj ect Description Section have been fully evalua.ted and costed. 
IRHE and AID have agreed that implementation of these projects is 
first priority. Howevpr, unexpected events during implementation 
could arise which would make it necessary to sepi alternative 
demonstration projects. The fnllo~r.Lng are some possible substitutes: 

2. 	 Substitute Demonstration Projects. 

a. 	 Solar Powered Refrigeration 
There are a lar~e number of fishi~g cooperatives in Panama. Some of 

them are in tae process of improvingthcit operat~ons by buy~g 
larger boats and installing their own storage/processing facilities 
with credit available through a recent IDB loan. The refrigera
tion systems for their co-ops have already been ordered and 
they are incompatible with solar assisted units. One co-op, 
however, The Fisherman's Association of Playa Leona, has applied 
for a loan through FODEM (AID Loan 525-T-044). This co-op is 
very interested in obtaining a solar as~j~ted refrigeration unit 
for cooling of its storage room and for _~e production. 

The cooperative members use small boats (canoas) for fishing 
activities. Some of t~e~e boats have Gutboard motors; some 
are hand powered. Due to the small size of the boats, the 
fishermen take no ice on board and the fish are cften on board 
in an unpreserved state for 3-4 hours. Once theyceturn to port, 
the fish are stored until transportation to market (mai~ly 
Panama City) can be arranged. The Eish a=e t=ansported to market 
by t:uck. 

The rishernen currently have ~o capacity for mak~g ~ce and 
store bought ice is expensi'le. nun: would like to test the 
feasibility of installing solar powered refrigeration units in 
the cooperative. A unit of this type has been d~leloped :y 
Erich Farber of the Vniversity of Florida, Gainesville. :he 
unit would be designed to produce sufficient ice to ~eet the 
cooperativals needs at rates lower than the cost of ice available 
in Panama City. The ice w~uld be used for en board anc in storage 
preservation of seafood. The unit would also provide refrigeration 
for the cold storage room and is expected to reduce consump
tion of diesel generated el~ctricity to an insignificant l~/el 
(although some electricity would still be required). 
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The benefits of the project are expected to include: 
increased profits for the fishing cooperative and resultant 
increase in income for some target group families, reduction 
of losses to IRHE from operation of isolated-energy systems 
and 	a negligible decrease in oil imports. 

If this demonstration project is successful ~he technology 
(solar conversion) could be applied to the following kind~ of 
uses: cold storage for perishables of all ~_inds (e.g., food 
stuffs, medicines, milk and dairy prodl1 ctS), and the product~,on 
of ice for sale and use in commercial and trans~::,rtation acti.'l7ities. 
The 	Agricultural Marketing Institute (IMA) is verI intererested 
in the possible utilization of this technology i~ cold storage 
plants it plans to construct in major towns in th~ Central and 
'Western regions. 

The estimated total cost of this demonstration project is 
$75,000.A feasibility study could be undertaken as soon as the 
FODEM loan is approved. 

b. 	 Micro-hydros. Feasibility studip-s for micro-hydros will be 
prepared under ';he proj ect. If substitute proj ects are 
required, or if savings are unexpectedly realized on implement
ing other activities, some micro-hydros might be built a~ 
demonstration projects after feasibility is established. Costs 
are estimated at $2-3000/kilowatt and plants of 2-50 kWh ~ould 
be financed. 

c. 	 Energy Production from Agricultural Wastes. Feasibility studies 
for some demonstration projects which utilize rice hulls for 
energy will be prepared under the project. Once the feasibility 
of these proj ects has been established, they ·..;ould be considered 
eligible as possible substitute projects. Total cost of a 
project to !Juild a ri~e hull fired rice dryer is estimated at 
$150,000. Other applications could be added on with minimal ad
ditional ~~pense (estimated at S20-30,000 per application). 

d. 	 Energy Conserlation Demonstration. The GOP cons~es approx~ately 
one-fifth of the electricity produced !Jy IREE. Since most GOP 
institutions don't pay IREE for this electricity, all other 
consumers, including the poor, indirectly pay a tax for the 
GOP's consumption. As a possible substitute demonstration project, 
IRHE could carry out an energy use analysis of a cooperating 
GOP agency and design methods for reducing consumption. Total 
cost is estimated at $50,000 for consultants to dev~lop the method
ology for the analysis, assist IREE in applying it, and helping 
to design a conservation program. 
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e. 	 Small Turbine Production and Maintenance Shop. If the micro
hydro program is as feasible as preliminary indications suggest 
IRBE can expect a potentially large demand for assistance i~ 
building these systems. Sma.Ll turbines are now being produced 
in Costa Rica, according to one source, and IRHE feels it could 
mount a similar operatiO:l in Pan<.ma. The substitute demonstra
tion project would consist of the manufacture, installation and 
maintenance of at least one locally prlY.iuced turbine. Total 
costs are estimated at $150,000 for machine tools (lathe, 
soldering equipment, etc.) and technical assistance ~ ?lant 
organization and operations. 

f. 	 Projects already Evaluated for Inclusion as Demonst~ation 
Projects. As noted in the Project Description Section, some 
50 potential demonstration projects were considered ~y the 
project developm~t committee. Some of them were considered 
feasible, but of secondary priority. These projects could be 
substituted for those included in the Project Descripticn. 

Some 	 examples are: 

(1) 	 Bio-digester at the state dair; farm at ~oabre to test 
the feasi~ility of cooling milk with a ~io-gas oper~ted 
cooling tank or refrigerator. 

(2) 	 Solar stills to produce drL,king water for island com
munities without a ?otable water so~~ce. 

(3) 	 Solar refrigeration for a cold storage room at the La 
~ntuna f~Jit juice canne.r!. This is a state enterprise 
located at Divisa in ':eraguas ?rovince. 

(4) 	 Bio-di3ester at the state-run ?ig Farm at ~~ntijo to 
produce electricity for the ~arm from ?ig ~ure. 
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. P.B.EFEASIlIItITY STUDY ON· AGRICUI.'!URAL 
WASTE UTIlIZATION 

I. L~ODUCTION: 

This 	annex contains two parts. The first is a Mission overview 
on the background and status of project development regarding 

the use of rice hulls for energy production. The second is a 
report submitted by a team from Georgia Tech Cniversity who 
spent a few days in Panama assisting the Mission in developing 
the idea as a potential demonstration project. For reasons 
explained in the overview, it has been decided to use the 
team's report as the basis for proposing a feasibility study 
rather than a demonstration projec~ 

OVERVIEW: 

II. 	 To gain a perspective ?n the possible utilization of rice hulls 
as an energy source, the consultants and IRHE personnel visitnd 
the town of Sona in Veraguas Provjnce, one of the country's 
poorest areas (See COSS). Sonas h~s 6 private and LVO public 
rice mills. The public mills operate :n,~inly when thO! private 
mills are working at full capacity. Individual rice p:~ducers 
harvest rice paddy, and deliver and sell it to local rice ~llers. 
The price far.n.ers recei'le depends on the degree of moisture and 
impurities in :he rice. During harvest, the pri',ate ~llers 
often reject rice with high :noisture content rather than run the 
risk of accepting products ·.mieh :nay :nold, rot or spoll, before 
they can be'dried. The far:ner has the option of sellin~ his rice 
to the Agricultural Marketing Institute (~) which ?ays ~~e 

support price C:n.a:tirum) but discounts that ?rice heavily ::or high 
moisture content. The far:ners prefer to deal ·..ith ::he pri';ate 
millers w~o pay less for their rice than I~, ~ut purchase en a 
cash basis. ~~ pays by chec~ usually ~onths after t~e transacticn. 
:he price paid for ~undredwei3~t of rice ranges f~om abcut ~6 to 
the support price of SlO.jO. 

Rice :1.ar'lesting takes place cur-...ng about 3 :non~'1s 0: the year. 
It is during this ti.:ne that: additional drying capacity ·...ould help 
farmers in ~~e gona area to gain ~etter prices for their products. 
'Nnile the technology cculd be easily developed to provide tllis 
additional capaci.~~ through the use of a rice hull fi~ed rice 
drJer, and prel~ary designs ~d cost:s have ~een prepared, 
there is insufficient financial dat:a to per:nit a solid assess:nent 
of t:he econom:.c feasibili::, of such an operation. 
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There are otner potential uses of rice nulls in addition 
to drying. !he hulls could provide energy for sucn uses 
as refrigerated meat storage, milk cooling, onion drying 
and building air conditioning. These latter uses would 
be continuous and probably economically feasible. However, 
the techonology has not been developed to a point where a 
demonstra,ion project can be pro~osed at this time. 
Furt~ermore, sites and cooperating institutions have not yet 
b£en selected for d~~nstration proJects. 

III. CONSULTANTS REPORT: 

A. Rice Drying With Hulls for Fuel 

The goal of this project is to demonstrate technology. for 
drying, at th~ far.n level, agricul~ural products, using 
agricultural wastes as fuel to dis~lace fuel oil. The region 
selected is Sona in Veraguas Province and the agricultural product 
selected is rice. Rice production is organized with individual 
farmers harvesting rice paddy,selling it,and delivering it to 
local rice millers for drying and milling. Currently, millers 
only accept rice for milling which is iu good. unspoiled, 
condition since acceptance of marginal rice would possibl~ 
result in economic loss to the miller, if it subsequently 
spoils. Consequently, at times of excess harlest and overload 
at the mill, rice may be refused and the fa~er can suffer 
severe economic loss. 

The technology that will be used will be similar to that developed 
by IRRl (International Rice Research Institute). Rice hulls, 
procured frem ~illers, will be used in a staticnarl grate burner 
to generate high tempera~~re combustion gases. 

These gases when ~xed with air to ~derate temperatures 'Nill be 
d~cted through d lid of paddy rice. The paddy, after drling, 
will then be delivered to the miller for cryi:lg. :::lis technology 
will thus gi'/e the rice fanler a ·,.ray to avoid crop loss due to 
inadequate mlling capacity during pick harvest pericds. 

The number of individual rice fa~ers who might benefit from 
this technology depends on timing of har/ests, status of 
operability of rice mills, and many other factors. Estimates from 

US AID/~anama indicate ~~at about ZO: of the total rice crop 
is wasted with about 20% of this amount (4~ of total growth) 
lost due to inadequate drying capacic-;. Consequentl?, it is 
estimated that up to 4~ of rice growers :night be benefited frotn 
this technology. 
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Tne proposed systam will first be designed, fabricated and 
tested at a central facilitr such as die MIDA national 
facility at Santiago, Veraguas P't'ori.nce, Panama. The design 
will be developed with consideration to local materials 
and skills. It is anticipated that a system utilizing 
components illu~t't'ated in Figure 1 can be constructed locally 
in many parts of rural Panama. 

The initjal (pilot) system will be able to dry on a batch basis 
25 hundred weight during a cycle. :his size unit will require 
120 pounds of hull for drying. 

It is ~tici?ated that this size unit 'Jill ~e feasible for farms 
in the 2-10 ha. range. Siuce t~e techno:ogy is straight forward 
tt@ farmers should be able to operate and ~intai~ it wic~ 
minimal training. 

The project is organized to include final desig~, fabrication 
and test, and evaluaticn ?hases. ?inal desi~ ar.d fabri~a:ion 

can be conducted by a contractor i~ the r.s. after visits to 
Panama to evaluate local require:nents i~ the 'leraguas ?rovi..:lce, 
Panama. Subsequent to test and fabrication and development of 
firing rates to zeduce ~ois~re content from 25~ to l~~ the uni~ 
should be dismantled, shi.;.ped to Santiago. Pa.r.ama and reassembled 
on the ~ITDA c01:Iplex. Local !abor should t~l!n be trained in' a 
one mon~~ course t~ dry ri=e ~s:ng ~he d~er. Literature in 
Spanish, should be ?repared describi~g the syste:n and dissemination 
to local farmers should be ~de. Je:nonstrations through ~JO 

harvest seasons should ~hen ~e ccnd~c:ed. ~e c~ntractcr ~il: 

~e responsible for developi~g t~e :raini~g cuurses and ?rovidi~g 
technical assistance to de=onstr3tiun during :he pr~Ject. 

It is esti:::.ated that the firs: dr:,er :3rt be f.1br:::.lted :0:: '~nder 
310,000 (1979), SubseGuen: un:':s '-:11 :JS: less ~~~~ 5:,200. 
Jesign and test of the '.mit '..-ill ·cost approx:':::.a:t!:;.- 530,:CO. 
Const1:"".lction test and e'laluat:':m i::1 ?atlatlla shc~:c, cost about 
$40,000. '!."ec~ical assistance, training, !.i:erat:Jre devel.;p::::.ent, 
etc. to support a de:nons t::ati·on should ccst ,\pprJ:d:::.ately 
570,000. rae total project cost is,thus,S150,CCO. Fuel oil 
is currer.tly used to dry rice. Assuri!lg ~...o d1:""!~g batches per 
day (at:' hrs/batch) and about Sl.60/batch of fuel oil required 
over a tnica1 fi':e l:lCQ:"~ ir:;i::1g season approxi:n.a:ely S1600/season 
ca.."l be saved b fuel oil. 
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B.· Ri~e Hull Fired Rice Dryer 

This rice ~ull fired rice dryer will be constructed as 
shown in Figure (11. It consists essentially of a flat bed.trailer 
6' wide x 12' long constructed to provide a paddy depth of 
12 inches which will contain approximately 2500 lbs. of paddy. 
Th~ bed of the paddy compartment will be perforated to permit 
the warm air to pass up through the paddy for the hot air 
plenum belou. 

The rice hull burner will be of a fixed bed design ,.nth ba fHes 
to remove the particulate carry over. Access doors will be 
provided for service and to remove the accumulated ash. The 
blower and blower motor will be equipped for variable fan speed 
to adjust the air quantity deli'/ered to the optimum.. I t is 
expected that the unit will be adjusted to supply approx~tely 
110°F supply ~r. 

Temperature and pressure gauges will be provided to aid in the 
dr;ers operation and to evaluate perfornance. 

Otie of the prime design cor~iderations is to const~Jct the drjer 
so that it can be built by ~~e available local labor. It is 
expected w~at only the motor and blower assembly will have to 
be purchased in final form. 

The maintenance requirements are expected to be minimal with the 
principal item b~ing once a day removal of accumulated ash from 
the furnace. It is expected that after a brief training period 
one man utilized half ti:ne will be able to fuel the furnace about 
ever; 30 minutes to insure proper operation. 

It is expected that :he ?!:'incipal cocponents ..-ill have a 20 year 
minimum life ..-it..'1 th~ excepticn !:leing che f'.lnace grate system 
which can be expected to last 5 years. Grate replacement is 
expected to cost less tha:l $30.00 bcl'..lding labor. 

C. Other AD'.)lic.J.ticns of :::n~rgy :ro'U :u.ce ~ull.s 

The goal af t..~is project is to demon,trate the technolo~J to 
utilize local '..as te agricul t"..1ral materia.ls to produce 
refrigeration using an absct?tian rerr~6eration sys:em. :he 
goal will be achieved J? the utilization of a proven direct 
combustion steam ':loil~r J~r:1i.ng '.;as:e rice hul.ls fa:: ='..:el :0 
provide steam to an absorption refrigeration ~chine. !he 
refrigeration produced JY ~~is system can Je utilized to benefit 
the local population Jy ?r~viding re:rigerated ~eat storage, ~lk 
cooling, onion dr:ing and building air conditioning. :he 
agricultu!'al acti'/i:ies i:l the Republic 0: ?a.nama are exte~i"e 

http:J~r:1i.ng
http:materia.ls


ANNEX H.3 
Page.5- of 8 

and this technology can be replicated at numerous locations 
throughout the country. 

Rice hulls are of special interest as there is no present value 
for the hull and the rice millell;; now have to pay to have them 
hauled away. Present rice production in the country is 
approximately 200 million los. As 20% of the rice by weight is 
rice hull. the production of rice produces 40 million lbs. of 
hull. 

The demonstration of this technology will have several direct and 
indirect benefits. The princi?al direct benefit will be 
improving the quality of life or the local population by providing 
low cost refrigeration. 

The refrigeration can be utilized to provide more sanitary milk. 
improve the quality of meat and dair! products, and increase tile 
economic value of ~~ese foods. 

Secondary benef~ts include the creation of additional local jobs 
to collect and transport the rice hulls and in the operati~n of the 
refrigeration system. The system will provide ~nijgement 
experience to local officials in the management of alternative 
energy systems. To t~e extent that t~is refrigeration system can 
be used instead of direct electrically ooerated systems. the 
count~depend~nce on imported oil wiil ~e avoided. 

The speci:ic purpose of this demonstration project is to ?rovide 
specific engineering design for a rice ~u:l ~ired absor?ticn 
refrigeration system that is to provide refrigeration to an 
agricultural onion dr;f.ng facilit:,. The const!"".lction costs ::Jf 
the facility will be provided ~y other :unding. !n addition to 
the engineering design, the work will also include~ the pre?ar3cion 
of economic 5t~d~es, const~ctivn inspecti=ns, operator t=aini~g 
and sys tem e'lalua tion. 

The economic st~dies shal: i~clude ieve:opoe~t 0: est~ted 
construct:Jn, operation and Jlai~te:nance costs together wit~ 
required personnel. 
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ABSORPTION REYRI.GERATION· ENERGY CALcutATIONS 

SUMMARY 

A steam driven absorption refrigeration system utilizing the heat 
from combusting waste rice hulls can produce these unit outputs. 

Combusting 3.8 lbs. of rice hulls 

- One Ton of Refrigeration 

- Air Conditioning 300 sq. ft. of a building 

- Cool 26 gallons of milk 

- Refrigerate 250 lbs. of meat 


xxxxxxx 

Specific heat input of R absorption refrigeration machines 

14,OOOBTU - One ton refrigeration 

- 12,OaOBTU refrigeration 

Steam Boiler 

Efficiency - Input to steam output burning rice hulls • 65% 

14,000 • 21,538 BTU 
.65 

Rice Hulls 

• 5,628 BTU per lb. 

~~ - 3.8 Ibs. rice hulls to produce one ton 
5,628 refrigeration 

One ton of refrigeration is equal to: 

- Air condition 300 sq. ft. of a building for an hour 
- Refrigerate dow~ to 40°: approximately 250 Ibs. of meat 
- Cool down to 40°: approx~tely 28 gallons of ~lk. 



YAVIZA ELECTRIC SYSTEM 
OPERATIONS DATA - 1978 

~ 

Cost per gallon $ 
Consumption, gallons 
Annual Cost 

LUBRICA..'ITS 

Cost per gallon 

Consumption, gallons 

Annual Cost 


toTAL 	 - FUEL .; LUBRICANTS 

YIEl..D - l(1'''; per gailo'Ll 

OPERATORS SALARIES 

Regular 

Overtime 

Total 

TOTAL 	 OPERAT1~G COST $ 

AVERAGE COST PER l(1'~~ 

FROM: 	 IRHE 
Go!rencia de Sistemas Aislados 
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0.5501 
52,511 
28,886 

2.23 
573 


1,280 


30,166 

8.35 

14,056 

2,651 

16,707 

46,873 

10.69 	t 
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QuantityCustolllcrs 
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Watts 
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2,800 
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Illtitalled Capacity 

No. 
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FROM: 
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KW. 
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-

-
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INS'l'ITU'rO DE ru:CURSOS HPF..l.'J!.!COS '[ ::::LEC':'~I~ICACIO~; 

CER::~CIA DE S::STS~.';].;; :.IS:'ADOS 


COSTOS REVIS.\DOS DE CO;,;::)US';.o:.BLE Y :.tmR:CAm:s. 


(Vcilidos a ,Brt1r del 1 de Agost, de !97S). 


Pr.A!~TAS 

TABOGA .4250 

CHEPILLO 
 .4250 

OTOQUE CCC. 
 .4250 
SAH :JIGllEIJ .4250 

I 
GARAClII:~ ~4250 

LA PAL:.:A .425C 

CH'E?I G,\l".4 
 .4350 
YAVIZA .4250 

TUCUTI 
 .4250 
JAQiJE .4250 
DOCA DB SA3A::'O • .125C 
cM1AZAS .4250 
SA~rTA ?E .4250 

RIO S~K.S:ro 
 .5173 

LAS ?AI.;.:'\'S 
 .425C 

LAS :'IT~rAS 
 .4250 
LOS POZCS .4250 

TOllCSI 
 .4250 


.4250 

EL LL,',::O 
 .4250 

NARGA:IA 
 .4250 

RIC; AZJCAR 
 .4250 

PORTODELO 
 .4250 

rAL:.IIRA 
 .4250 

. SA!iTA IS':':3:;:' .4250 

i.rIRA:,LLq 


ESCCBAr, 
 .4250 

?ALI,U.S :3E:,LAS 
 .4250 

•425CI 
.E'L 'r.u.:.: •d25CI 
BOCA D3 CU?E .42501 

I 
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SOLAR AND WIND ENERGY RESOURCE· C"H."-.1l4.CTERIZATION 

Panama (Figure 1) located between latitudes 8° and 9 0 S and 
longitudes 80 °and 82 OW wi th two long coas t lines and a long line 
of high mountains in the center of the country is ideally situated 
to have exploitable renewable solar and wind resources. In the 
Directorate of Engineering of IRRE, the Department of Hydrometeorology 
has been measuring solar insolation and radiation at 11 statio~s. 
The data covers one to eight years for these various stations. 
There are also seven stations which record wind velocity and direction. 
Table r presents the location of the permanent recording stations and 
a summary of 1975 data for wind and solar radiation. Figure r 
locates the stations by the identification number contained in Table I. 
Figure II is a presentation of average monthly solar isolation and 
radiation data for 1975 for the Los Santos station. TIle Los Santos 
area has the highest measured insolation and radiation his~Qry of 
all the recording stations in Panama. Table II presents maximum, 
minimum and average temperature data for several recording stations. 
Raw data is available for sever.al years of record including through 
1978; however, all of this data has not been published individually 
nor as a cumulative record. The Depar~nt of Hydrometeorology is 
planning to prepare a summary report of ~~is and other data for use 
in planning alternative energy 'r.'c!source development. They also hope 
to upgrade and expand the coverage of ~~eir monitoring in the future. 

The solar and wind regimes have several geographic and 
statistical characteristics important to successful ~~loitation. 
The average amount of solar radiation reaching the earth as ~asured 
at the seven reporting stations around ~~e ~ountrJ varies by only 
a maximum of 14 percent between any two stations. This eveIL."less of 
energy delivery is n0t only a geographic characteristic as show~ 
above and in Table I but also an annual phenomena. Figure II shews 
the :ninimum amount of variation at a tnical station over ~~e :rear 
in both radiation in:ensity (Langleys) and in hours of sunli~~t 
per mon~' (insolation). The average amount of sunligh: at the 
stations shown in Table I is 5.1 hrs/day j ~~e average amount of 
radiation reaching the ground for each statien is 382 cal!=~:-day. 
For an average square =eter of ground there are 3,320,;00 calories 
of ene::'g'J received ?er day (15,000 3T'Js) or approxi:netely six 
horsepower hours. This comparison assumes perfect conversion of 
solar energy to ~ork. ~is is not possi~le and depending on ~~e 
te~~nolcgy between 10 percent (?hotovoltaics) and 30 percent (direct 
ho t •...a ter hea ting) ef ficie:1cy i:! ~onversicn is pcssi~ Ie. * 

The typical evenness of ener3Y deliver! (net hours of sunlight) 
throughou: the year show~ in ::igure II is a very usef...ll a::ri~ute. 
This is because under these conditions ~,e daily energ'J delivered 
by a device powered by solar radiation ..,...:::. also nr:' little 
throu~~out the year. ~us, backup systems if needed can be sized 
to operate at a fi.-<ed rate continuocsly ~~roughcut ~~e :rear. A 

http:sever.al
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A drawback shown :y th.e solar energy s.tatistics. is. that on the 
average only 5.1 hours. of sunlight are available and th.e number 
of hours available per month varies by as. much as a factor of 3 
during the year. For uses that need energy more hours per day than 
the average or at times ~erthan du~ing daylight~storage or backup 
generation systems will be necessary. However, because the average 
daily amount of radiation delivered is very even over the year, the 
necessary backup systems cantake advantage of this and be designed 
to operate at their highest efficiency. Becaase of ~~e variation 
and the few hours of direct sunlight available, it is likely that 
concentrating collectors of those not capturing substantial amounts 
of diffuse radiation will not be efficient in ~st places in Panama. 

The temperature data shown in Table III are interesti~g for two 
reaSOQs. The ~eugraphical and seasonal evenness discussed earlier 
for solar radiation delivery is also found in the temperature 
statistics. Additionally, because of the high average annual 
temperature air conditioning is potentially useful eve~~here all 
months of the year. This is a gross generalization based on few 
data but the trend does suggest potential count~r~~de application of 
solar powered cooling. 

Wind velocity has not been measured in as many locations i~ the 
country as has solar radiation and thus, it is hard to generalize 
about wind power applicability. Because ground level ·~nd veloci~! 
is influen~ed by L~e local geography and microceteoro!ogy. it ~ll 
va~J acr~ss the ccunt~' much more than temperature or solar radiation. 
The few data which are available (See Ta!lle I for one year of record 
for several stations) show low average ·~nds at the stations ~here 
wind velocity is measured. Additionally, examination of the raw d~ta 
from which table I was ?repared indicates that the first third of the 
year (January :hrough April) is often the :i:ne of highes: average ·..~::d5. 
It is ger.eraI1:r recognized that at a mni:num an average ·,eloci ty 0: J. 5 
:net~rs/sec (:1/S) i.s necessa=:, to operate a :=.ulti-blac.ied :ar:n type 
windmill useful for direct ~echanical ~ater ~um?i~g. Average ~ind 
velocit:ies of 4.5 ~/S or ~i.gher a::-e cecessa=:: :::r ·~inw':ls ..-hie:' 
generate elec':ric;i,.ty. L'sing t.~ese gene::-al :-".lles i.t can :'e seen that 
nocE'. of ::he reporting s::ations li.sted 1... :abl~ : ·.;ould suppcrt wind 
driven electrici~/ generation :tear round and only one would be 
accdptable for ;Jar: ·Jf the yea::-. !1owever, it ::rust :,e stated t~at the 
existing ~ind :neasurement stations are not located in nor were they 
selected to identify places where _ind ene::-5! capture ~ght be 
possible. It is known. for e:r:ample, that :here are higher altitude. 
locations in ?anama ..nere wind driven electrification is possi~le. 
Also, there are ~ny areas of t.~e co~ntry at l::wer altitudes ·~ere ..~d 
regi:les are suitable for conversioc to f:lectricity at least part of the 
year. This is especiall;r true for Cocll: and Los Santos !rovinces. the 
off-shore islands and the Atlantic ceast. 

*Discussions ,~t.~ 2ng.neer Claudia Candanedo of IRHE's wepart~nt of 
Hydrometeorology. 

http:elec':ric;i,.ty
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As a summary to the above resource. characterization. it must be 
stated that a more thorough an~.ysis of the basic characteristics of 
the solar and wind regimes is necessary. It is also important to begin 
to collect and publish annual summaries of all years of record for per·· 
tinent meteorological data. For w~d. it is important ~o prepare and 
publish duration-intensity curves for existing measurement stations 
and to locate, wind measuring instruments in several more "logical" 
stations (logical fram the standpoint of identifying possible sites for 
locating wind energy systems). Finally. the amount of r-olar radiation 
is sufficiently large and its di.stribution is sufficiently even to 
warrant ~~lvitation for many uses. Wind is not always as potent or 
reliable c. source of energy as solar but because it can be used part 
of the year it should be considered as an adjunct to or partner with 
other energy sources such as solar and hydro. Wind generation of 
electricity on islands such as those in the San BIas chain is 
possible and will likely be much ~re economical than the diesel based 
generation systems now employed. The upcoming alternative energy 
resource characterization and development study to be conducted by 
IRHE can incorporate the above suggestions and could be expanded to 
accomplish almost all of the othe£' pertin~nt recommendations in this 
report. 
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TABLE 1* 

1975 AVERAGE SOLAR AND WINO DATA 

HETEOROLOGlCAL STATIONS 

FOR PANAMA 

:D 
lo. 

Stat; on 
Location 

Solar 
.. Isolation 

Hrs :-rr.io:· Hrs. fOal 

Monthly Wind Velocity (M /sec)
Solar

Radiation Annual First Third 
Ca1/cm2-day Avera~e Avera2e 

Record~ 

Minimum 

1- Bocas del Toro 120 4.0 2.1 2.1 , 2. 1 

2. Anton 171 5.6 392 3.1 5.45 14.6 

3. Santa Rosa 174 5.7 

4. Sa1ud (Ieaeal) 165 5.4 370 

5. Bojo Grande 125 4. 1 385 

6. David 184 6.0 381 2.4 2.85 13.7 

7. El Real 117 3.8 1.4 1. 75 11.9 

8. Los Santos 186 0.1 421 2.5 4.23 14.3 

9. Toeumen 146 4.8 380 1.7 2.23 15.2 

:0. Coiba 152 5.0 342 

il. La Roya 158 5.2 

12. Ojo de Agua 2.6 4.2 17.7 

*Data taken from ~stad;st;ea Panamena Ano 1976, Seceion 121, Cli~a. Situacion 
Fisica, Meteorologia Ano 1975. 
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TABLE II 

1975 TEMPERATURE DATA FOR SEVERAL METEOROLOGICAL STAT10NS* 

Stati on Temperature °c -
10 Location Name Ave. M3x. . ~1i n. Province 

10 Montijo 26.1 30.3 21.8 Veragus 

6 David 26.3 30.9 21.7 Chiriqui 

1 Socas del Taro 25.8 28.9 22.7 Secas del Toro 

8 Los Santos 27.4 32.3 22.5 Los Santos 

11 Santi ago 26.5 31.6 21.3 Veraguas 

2 Anton 26.9 30.7 23.1 Cocle 

9 Panama 26.9 30.7 23.0 Panama 

12 Garachi ne 26.3 30.0 22.6 Darien 

*Statistics for some stations compiled using incomplete and/or estimated 
data and the Source is the same as for Table I. 
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DETAILED TECHNICAL ANAtYSIS 

1.' 	Electric Generation Plant at Yaviza 
a. 	 Summary Description and Appropriateness of the 

Technologz 

(1) Summary Description 

In this system wood is combusted in a steam 
boiler and the steam produced is used to operate a steam turbine which 
in turn drives an electric generator. A schematic drawing of the 
principal components of this system together with energy flow patterns 
is given in Figure No.1. 

Mill wastes are first collected by locally trained 
labor aud chipped with a commercial chipper to produce green wood chips 
approximately 1" x 2" X 1(2" in size. The green chips are then dried in 
a wood dryer whose porpose is to reduce the moisture content of the 
wood so that it can be easily combusted. Green wood (wood freshly cut) 
has a ~oisture content ~~at equals approximately 50% of its weight. 
Before it can be burned this moisture must be reduced to about 20%. 
The heat required to dry the wood will come from the boiler flue gases 
and from the hot air given off by the steam turbine air ~ooled condenser. 

The dry wood is then used to fire the steam boiler. 
It is proposed that this will be achieved by manual stoking. The steam 
p~oduced is ~~en used to operate a steam turbine and mechanical shaft 
power produced by the turbine is intur.l 'lsed to run an elect:-ic 
generator. 

To close ~~e steam cycle the ~~~auet steam f:-om 
the turbine is condensed to water by the air cooled condenser and the 
water is then pumped back to to the boiler by a pump to begin the 
cycle again. As staced pre'riously, ~'1e hot air produced by the sceam 
condenser is taken Co che wood dryer to dry the fuel. 

(2) Aoorooriateness: 

In analyses conducted to select a system 
coniiguracion several criteria were used. These include availability 
of local ren~Mal resources, actitude of local labor toward the proposed 
technology sociological acceptance of the technology, capability for 
local supp~rt of the selected techr.ology, (e.g. repair of chai~ saws, 
chippers, etc.) ,reliable operation of technology in remote tropical 
regions, previous demonstration of technical feasibility, first cost 
(capital costs), and operating and ~intenance costs. 
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Low technology pyrolytic conversion of wood 
to char; oil and gas had been suggested and serious consideration was 
given to the technology. !his technology was rejected for several 
reasons. During a v;,sit to Yaviza it was determined that local skills 
and knowledge were not so basic that a primitive technology was 
required. Support capaoilicies for engine repair and understanding of 
operation of diesel/electric systems was eVident at the site. It was 
felt that use of a primitive technology ''''is unnecessary given local 
competence. Low cost pyrolysis sys tems ha\'e not oeen regularly 
operated in the tropics and consequently lit;tle experience exists. 
Stability of pyrolytic oils aud corrosive effects of pyrolytic oils 
in this environment have not been evaluated sufficiently to guarantee 
reasonable success in use of oil as a local fuel. Health effects of 
using pyrolitic oils are not clearly understood at the present and 
may present serious health hazards to persons operating such plants. 
The purpose of the effort-to demonstrate alternative energy sources
precluded a research and development (R&D) effort. Since R&D would 
be needed to perfect pyrolytic conversion technolo~J, it was not deemed 
appropriate in ~~is instance. 

Since ~~e local population understands the vood 
industry and since w~od is the ~ost abundant local resource. it vas 
selected as an ener6Y source. Three sawmills and seven commercial 
logging operations are located in ~~e ~ediate area, operating under 
concessions granted by ~ARE. Mill wastes are in abundant supply. 
However, as a continuous supply of mill wastes is nut assured, the 
project ~ill require development of. a longer ter.n supply source. 
This need will be met by utili~ing materials produced from a forest 
oper<?,ted as an energy plantation. Having ~de this decision on fuel 
source and t:~e, the ~ethod of wood processing and conversion to 
electrici~f was then developed. Chipped wood ~as selected as the wood 
fuel for.n since chipping equi?ment is readily available and easi:'y 
maintained in the sizes needed for this operation. .~so, a chipper 
purchased -for use wi~~ wastes can also be used to handle wood prcduced 
on an energy plantatiJn. Figure 2 shows t:'e flow' of ·.;ood fuel at 
the Yaviz~ si~e. Figures 3 and ~ il:ustrate op:ior~ for supplying the 
wood required. 

Chipped woed can ':Ie used '::0 produce electricity 
in several ways. ~o particular technologies were compared: 

1) A conventional sto~er fed 300 psig wood 
fired boiler providing steam to a turbo-generatorjand, 

2) A new :ype of ·"ood gas:'f:'er which produces 
gas to power an L"lternal combustion eng~e :!ri'ling an electric 
generator. The t~chnical comparison of data from ::vo ",mpp!.iers 
showed that both ·.rould operate successful:? Capital costs d both 
were about the same. However, the weod gas 3enerator/~C engine is 
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still cOtlSidered to be developmental and installation at a very 
remote site, sucn as Yaviza, was not considered advisable. Figures 
5 and 6 illustrate system. configurations considered in the analysis. 
~us, the conventional technology was selected. 

To establish system size, current electric 
generator capacity and utilization history were studied for the 
electric generator machines now utilized. Operation is on a 16 hr. 
or 24 hr. basis with system operating status determining the hours 
of operation. Upon occasio~ the lJ5kW machine is operated with one 
15kW machine. With this perspective an alternative fueled plant of 
120kW would provide sufficient energy for most of the systems' needs. 
It could operate with backup from existi~6 diesel/elect=ic capacity 
when additional demand is evident. As 120kW is an off the shelf 
available item, a plant size of 120kW was selected. 

3. Waste Wood Re.quirements and AvailaJ)ility 

In the Yaviza area trees are taken under 
concession granted by the GOP. At the present time there are a total 
of 10 concessions. Three of these concessions are sawmills while 
the other concessions take whole logs. Two of the 9awmill~ operate 
full time with a month out for maintenance, and the third operates 
sporadically. 

From an interview with Rodolfo Jaen, Forest 
Engineer, Directorate of Ren~~able Natural Resources. Xioistry of 
Agricultural Development it was deter.nined that t."1e a'/erage mont."1ly 
1978 production in. the Yaviza area was 719,058 board feet. 

Based on this production and using the industry 
standard of 40~ waste material. 34,500,000 1b9 •• of wood waste is 
generated per year hom the present lumberi:;.g oper'ations. 
Approximately 10, iOa ,000 ?ounds of wood ·...as te ·...i:: ':le required on a 
yearly basis to continuously provide 120kw of elect~icity. This 
equals 31~ of the calculated waste presently generated. In other 
words, a wa~:Q collection system needs t~ capt~re only 31: of the 
waste wood :0 3upply a1: of t~e fuel needed ':1y the 120kW generator. 

.., \ Transcortation of Wood to t~e Plant. 
t 

Transportation poses some difficulties due to 
lac~ of roads. However, all of the lumbering ccncessions are along 
the banks of rivers which are transitable most of t.~e year for 
shallow bottomed boats. A small ba=ge and outboari motor will be 
purchased to enab:e efficient t~ansportaticn of the waste wood to 
the plant site. 



DLying. Dry Storage, 
Conversion 

A Steam Turbine SYHtem 

Dry
a) ChiPH) StorageDryer ~ 

Bulk --b) JHo~ 

-,.

--

Meter Boiler 

Waste 
Heat 

100 psi... Steam 
to Turbine 

g.urbl.ne .... _____ • To 
Generator 

1...-____-' 

FIGURE 5: (Conventional Boiler/Turbo-Generator 
Electric Generator) 

http:g.urbl.ne


8 Wood Gati - Ie Engine 

"

ChipI:I Dryer Storage - Meter -
IHoekti 

Gaa 
Generator 

Gas 

r 

Clean 

• 

Up 

1 To IC 
Engine 

"'rom
Ga/:l Ie To 

L-(_:C_I_lc_r_u__to__r~ -- ~__E_'n_g_i_n_~___~--------~·L-_(_;C_'I_le__r_a_t_o_r__~ 

FJ(;URE 6: Gatlifier/IC Engine Turbo Generator 



ANNEX H.6 
Page 10 of 22 

(5) Fuel Supply Enterprise. The "energy plantation" 
will be designed during the first year of project--implementation. 
Hardwood species of trees, which nave commercial value, will be 
planted. Should the volume of WOQd wastes be sufficient for 
continued operation of the boiler, the hardwood species wo-tid be 
culled and sold under concession by RENARE (with IRHE consent) 
starting around year 15. However sufficient volume would be left to 
ensure a source of supply for the boiler operation. 

b. Ooeration and Maintenance of the Plant. 

(1) Electric Plant. -- A qualified technician inspected 
the existing plant at AID's request and found it to be well run and 
maintained. Installation of the wood fired boiler will invol'le little 
change from existing maintenance requi~ements, e~cept ~~t frequency 
of maintenance operations will decrease. The major change 'Ni~~ be 
learning how to properly feed the boiler and how to clean it out 
periodically (every 1-2 years). These operations are within the 
technical rompetence of present IRHE employees at Yaviza and they 
will, with training and operating experience, easily be able to 
operate the system. 

In order to facilitate lea~ing operation and 
maintenance procedures, a training course and operating ~anuals on 
the proposed system will be developed. IREE technical support 
personnel (~echanics, etc.) and admL1istrative personnel will also 
be trained. A two week course should be sufficient for ?rooer 
orientation of IHRE 3taff. This training will be provid~d by the 
contractor who builds the plant. ~intenance costs on dn 
annualized basis are estj~ted at $5,000 for labor and parts. ~o 

reduction in jobs is contemplated. 

(2) Fuel Supol? Entenrise. The f:.lel supply 
,enterprise 	....till invol'le hiring and training additional ?ersonnel 
to run the "energy plantc>tion". Cperation of ~!1e ente!,?rise is 
anticipated to require fi'le laborers and one manager. Traini:Jg 
of these laboring persunnel i~ fencing off the area, planting and 
cutting trees and in the use 0: chai~ saws and chi?ping equi?ment 
will require approx~tely one ~on~l. Chain Saws are now used by 
commercial logging operatiun at Yaviza but ~~e ~~ipping equi?ment 
will be new. This training, plus a course for the ~nager of the 
operation in financial ~nagement, payroll, and small ~ood handling 
business will be providec by t..'le contractor. Operating costs for 
the energy plantati_l)n once in ::.11.1 operation, are es:::iMted at 
$25,000 on an annualized basis (a: present prices). 
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c. Role of Consultants 

The contractor sele~ted will be responsible for final 
design. procurement of equipment, transportation of uquipment and 
personnel to Yaviza, supervising construction, and system test. 
Also the contractor will assist IRHE and RENARE in planning and 
setting up the "energy plantation" and will provide trainir..g for 
IRHE technical personnel. The contractor will arrange an internship 
of at least two months for a RESCU staff member to work on projects 
similar to this one in the U.S. and attend relevant courses and 
classroom lectures related to bio-mass development and technology 
options. 

2. 	 Solar Air Conditioning Demonstration P~ojects 
~. Description and Aporopriateness of the Conversion Technology. 

Solar cooling can be accomplished by both passive and 
active methods. Active methods include Rankine engine fired coolers 
and absorption cooling cycles. 30tn the Ra~~e engine and absorption 
cooling use solar heated fluids for power. Solar powered cooling using 
Rankine engines is still in the Research and Development (R&D) stage 
and no commercial assembly line equipment is available. The unique 
attribute of this system is that higher tP~~eraturps can be achieved 
and conventional commercial refrigerants can thus be employed. This 
allows this system to approach the the~od~~c efficiencies 
achieved by conventional equipment. 

The more conv~ltivnal and proven absorption refrigeration 
system has been selected fer use in this project. rnder this system 
solar energy will be applied to absorption cooling. This irvolves 
heating of an ~onia-water solution by snlar radiation in 1 collector 
or as is the case i~ Figure 7 in the generator. This heati~g 
continues to the poin!: at which ammonia gas is ~oiled off: i:1is 
ammonia 'lapor floW's at ;:Joint 1 in Figure -; to t.'1e condense:-. The 
condenser, cooled by ambient or lower te~er~t~re ~a:er converts the 
vapor to pressuri~ed liquid ~nia. This liquid ~onia flows 
through an ~~pansion valve at point 2 and expands !:o a :cwer pressure 
in the evaporator. This process initiates avapor~tion of the liquid 
thus absor~ing heat. It is this absorption 0: heat ~hi~'1 produces 
cool water for reirigeratiun. The 2.I:I!Ilonia "lapOr produced by t.1.e 
e',aporation flows at point 3 to the absorber. In the absorber the 
ammonia vapor is dissol'led in water and the sol'..lti,:m ,.l~ocess generates 
heat which ~ust be rejected to a su~ of seme t;?e. :his heat 
rejection is required in ~0~'1 the condenser and t~e absorber. The 
concentrated ammonia-water sol'..ltion produced in the absorber is 
pumped at point 4 through a heat exchanger :0 the generator or directly 
to the solar collectors. The heat exchanger transfers heat from 
the weak ammonia solution leaving the collector or generator. As ~as 
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stated earlier point 5 is either to anotner heat transfer step or 
directly to the solar collectors. 

The flaw of fluid in the loop from the absorber through 
the heat exchanger acd solar collectors is similar in function to 
the compression. cycle in a standard ammonia compression type refriger
ator. This r.ompression type of refrigeration w~s once common in 
the U.S. in small refrigerators. It is still used in large 
commercial and industrial water chillers. An ammonia compression 
refrigeration system is currently in use at the government operated 
onion storage plant on the outskirt~ of Panama City (near Tocumen 
Airport) . 

The absor?tion cooling process is ~ow commercially 
available from at least one U.S. manufacturer. This firon now 
manufactures Standard 3 and 25 ton* units. The refrigerant used 
in these units is a mixture of lit~ium-bromide and ~ater. This 
mixture has a higher heat capacity than water alone acd ~~us can 
carry more heat from a solar collector to a cooling unit. 

Because of their comnercial status and a number of ot~er 
operating and ~intenance attributes,t~e lit~ium bromide-water 1/ solar 
powered absorption technology was chosen for ~~e democstrations-in 
Panama. Additionally, the technology ~kes use 0: cocponents which 
have been ~nufactured for nany years. 3utane (gas :ired) absorption 
coolers have been :nade for mny year.s and solar collectors are also 
now widely '.Jsed i:1 :nany a;Jplications. Thus the total system is one 
which, if desirable, could be totally assembled and even partial:y 
manufactured in Panama i:1 the not tvo distant f~ture. 

The solar cooling applica':::'cn ncw ~ssw::es ,:~at so~ar flat 
plate collectors are t~e technology of c~oice :~r t~is de~ocstrati.on. 

However, it is possible t~a: concentrating ~o:lectors ~ill ~e ~c:e 
appropriate in Chitre vr Ag'.ladulce. ::,e selected contractor shculd :,e 
required to specify ~het~er concentrating or flat ?late col~ec:ors 
will be better for eit~er or both cooling applications. 3ased on 
preliminary calc~lations, t~e cost esti=ate ?rovided in Annex G 
should be appropriate for either coccentrating or flat plate collectors. 

The 	 technolog'! ~~l be deccnstrated in ~JO ~des: 

1) 	 In conj '.Jnc ticn wi::::' a coc'/en tional :lon -solar 
powered air conditioner and 

2) 	 Alcne, wI:ere th ..rough st.:rage of heat and cold 
it -.rill ::,e exr;ectec to suppl.y all the air 
condi7.ioning :leeds of an i.nstallation. 

*A ton of air conditioni:1g is defi=ed as the a~i:i.~. to remove 12,OCO 
3TIJ's/hr. of heat. 

1/ Lithium bromide-water solution has the s~e :~nction as, and s~ar 
cooling cha=acte=isti~s to the amQOnia-~ater solution ?reviously 
discussed. 

http:de~ocstrati.on
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Neitner of the above two applications place 
unreasonable demands on the technology. 

b.Operation and Maintenance Requiremenes. It is eXpected 
that local technicians at Castillero Hospital can be trained by the 
installer to b.andle all routine maintenance. At the laboratory in 
Aguadulce the installation will be slight~y more complicated. 
However, bec;o;Llse of the nature of the routine work done by personnel 
at this in~tallation, it is expected that their existing operation 
and maintenance skills and capabilities can be supplemented by the 
installer to the point '.here they can perform all routine 
maintenance and repair on the system. This laboratory is invol'led 
in demonstrating and transferring a wide range of technologies in 
fish culture and processing and Di~.~C pers~nnel are familiar with 
mechanical and electrical equipment. 

~on-routine ~jor repair, if required, can be performed 
in Panama City. While solar air condition applications are not yet 
found in Panama, representatives of the major air conditioning firms 
including Carrier, York, Trane and Arkla are located in Panama. Thus, 
maintenance assistance and spare parts can be acquired in or through 
Panama City. The combination of tIl.is back-up, the training of 
existing operation and maintenance people at the demonstration site and 
training of at least one IRHE technician in all phases of the 
demonstration should provide :nore than adequate operation and 
maintenance capability. 

c. Role of Cuntractor 

The contractor selected :or th:s project will be responsible 
for the following activities: 

1) Final detailed engineering desig~ of demonstration details. 

2) Procurement of eq'..lipment and deli'ler:' :0 siees. 

3) Ins:allation 0: equipment and s:ar:-u? 

4) Training of :~qE ~nd site personne~ in ~peraticns and 


:n.ainttO:~ance 

5) Developoe~t of an operation ~nd ~i=:e~nce ?rcgr~. 

In addition, :!1e ccnt:-actor ·...i:~ ?rovid(~ a ::li.ni::ru.c -one 
month internshi? for the [ERE so~ar ?rojects manager in s~i:ar 
installations in the G. S. a::c. '..-:'':'1 ar-ra::ge attendance at :-ele'lant 
courses and demonstrations. 

It is antici?ated :~at a single cont:-actor ~~ll be selected 
to ,.,ork ,.r..t.' IIDE on 'oot!"! :!lr. solar :ooling and t!le solar hot '.rater 
heating demonstrations. As ~~ere are ~y siDi':'ar components and 
acti.,ities, econemies of ti:o! and :!loney can be gained ~y combining these 
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demonstrations. under one contractor. The training requirements for 
the specific applications are also similar. 

3.· .	Solar Hot Water HeatinS·Demonstration Project 
a.Description and Appropriateness of the Technology. 

The systems to be used are open (thermocycling), involve 
direct solar heating of the water, are roof located and may be 
connected to an existing e'.ectric bot water tank which can provide 
back-up heating if and when needed. Approximately, on2 square foot 
of standard flat plate collector per 1 gallon of hot water tank 
storage is required. The intermediate storage required is a minimum 
of 200 liters. The solar collector will be purchased from a U.S. 
supplier and the other components purchased in Panama. The solar 
colle=tor will have an absorber made from copper; the cover will 
be at least one layer of glass and the design maximum operating 
temperature will be at least 95°C. This type of collector uses, for 
the most part, materials now or soon to be available in Panama. and 
thus, can be manufactured at least in part in the country at a later 
date. The schematic representation shown in Figure 8 involves the 
simplest arrangement of components consistent with the uses sllpplied. 
This was so arranged in order to eliminate the potential for 
breakdowns which could not be handled by people at the hospitals or 
in the villages. 

There are a large number of manufacturers of solar hot 
water heating components and systems. There are also ~y years of 
performance data on the systems. The solar radiation data available 
for Panama summarized in Annex H.7 iludicat~s that hot water heating 
is possible in almost every :'ocatl.':!l ::'n t.~e country. Because hot 
water demand is not established in sOtl!e sectors of the econocy, 
especially in residential uses, the introduction of solar hot ~ater 
technology will be easier than in other places in the world. Also 
because oi the temperate climate the amount of hot water needed for 
residential uses will be small. ~~se factors coupled ~i~h the 
rising costs of electric~ty will help to ~ke solar hot water heati~g 
both functional and economic. 

The five applications selected for the demonstrations ·~ll 
require small amounts of hot H4ter for L~direct ~edical uses such as 
dish washing, clotbes washing. laboratory glassware cleani~g, cooki~g. 
etc. Because these functions are now bei~g perfo~ed without hot 
water, the possibili~f of fluctuations in amount and temperature of 
hot water should be no problem. Because ~he syst~ are demonstrations, 
a number of cost items are higher than w;ey ~uld ot~erJise be; and. 
because none of the locations now have hot water. t~e electricity usage 
and operating cost esti~tes are very rough. If electricity uses or 
costs are higher, the pay back period would be shortened. 
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From botn a social and economic perspective, 
solar hot water heating is beneficial in these locations and for 

these uses. Five project locations were Relected in order to place 
applicat:Lons in various geographic locations in the country. This 
placement will allow for faster replication when the advantages 
of the systems are demonstrated. 

b.· Operation and Maintenance Requirements. The main 
maintenance requirement is to check. the systems weekly for leaks, 
malfunctions or other problems. In addition, if the water has high 
hardness, alkalinity or solids content incrustation might be a problem. 
Thus, periodic cleaning of major systems components may be· necessary. 
All of the hospitals and health centers have ~intenance personnel. 
They will be trained under the project to carry out these functions. 
The time and skill leveh required are minimal and no dif:iculties in 
their ability to provide mai~tenance are foreseen. The IRHE project 
manager for solar applications will also be trained in system 
operation and maintenance. Should non-routine repairs be required, 
this person will ce responsible for ensuring that thase repairs arp. 
effected, ei~~er on si~e or in Panama City. 

c. Role of Contractor. TIle contractor selected for this 
project will be the same as the one for the solar air conditioning 
applications. The list of five contractor responsibilities presented 
in the technical evaluation section for ~~e solar cooling project will also 
apply to this demonstration. The contractor will be responsible for 
purchase and shipping of system compocents, installation of one system, 
training and system testing for all tlnits. 

4. Photovoltaics 
a. SummaS' Descriotion ar.d Aoorooriateness 0: t~e Tcchnolcgy. 

The repeater station ·..;il: :-equ:":-e 1: 0 ·...atts :::Jf pea.k ?cwer. 
Under the project, a L50 •...att ?hoto eel.!. ar:-ay .,i::":' :,e i~talled. Th::'s 
should provide enough €.:ler37 to t:-ans::li.r:: to :::Jver 80:: of r~e Verag'Jas 
Province. The system will consist of (A) solar array, (5) bar::r::eries, 
(C) transceiver, and (D) radio antenna as shewn in Figure 9. 

Antenna 
Solar Energy (;) --

I, '/ 
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Array Sys te:n 
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The solar energy converts direct sunlight 5~to direct 

current to charge the batteries. This in turn powers the repeater 

radio. The energy requirements for the repeater are 10 Amps. D. C. 

in the transmitter mode and 2 Amps D.C. in the receiving mode, which 

re~uires about 120 watts of peak energy power. 


Taking the annual radiation national average of 400 
j.angleys/day and assuming 12% for Zhe solar cell energy capture 
.efficiency ~ approximately 1.2 mts. of solar ceo'.ls will provide the 
energy needed to provide 1.2kWh of electrical energy for radio 
transmission and energy for lighting. This is enough for 8 hours 
of continuous use. The system is oversized fo.:, although it will 
only be used in inte~·~ttently for a few minutes at a time, it will 
capture energy o~ly fiv'e hours a day at a lIIa."tiJlUm but :nust o~erate 
on a 24 hour a day basis. A standard battery pack of 20kwb storage 
will also be necessary. 

b. Operation and ~intenance Reouiremel1ts. 

The system is virtually maintenance free. The solar 
array !!lUst be cleaned and t~e battery checked ;:>eriodically, The 
battery "..;ill need replacement every 5 years or so. The r!!:peater 
operates automatically and no operator is requir~d. The maintenance 
tasks require a few minutes of train~g. These tasks will be carried 
out by one of the \:eachers froo the school closes t to r:hr! site of the 
installation. rKIL:: 'Jill be responsible for checki:lg t!1e system 
periodically and for providing a replacement batter! when ~eeded. 

c. ~ole of Contrac~or. 

The :or.tractor ;.rill ~e =esponsible for inst3l1.ating the 
system and leaving it in 'Jorki~g order. He 'Jill also train r~E 
personnel in ~aintenance and ~e?air and a :ew schoo: teachers ~n 
:naintenance" 

5. 	 3i~-Gas 
a. 	 Summarv' 0: :Jescri::ltion a~d .\oor'Joria:eness 0: ::!1.e 

-:'echnolo S·:" 

A 3~0-gas plan: can ~e :~e:ec ~y a cccbication of such 
substrates as ani::!al and ~UlIl.:ln e..'tcreoents, slaughterhcuse "Jastes, 
and crop 'J~~tes. The product produced :rcm ::hese ;.rastes are Bia-gas 
and sludge. The quality of ra'J ::laterial needs to !Je :!lonitored to 
control the level 0: ~purities ~ the gas procuced. The ~~ of 
materials requires care to ensure ?~oductian of a s:udge rich in 
nitrogen tor ~e as a fertili=er or an~l feed sup?lements. 

1. 	 3io-'O!as ?-:ocuct:cn ?':ccess y 

There are t:",,-c ;C.nes :Jt 3~o-gas ?rccuc:icn ?rocesses 

1:./ 	 This discussion based on "The ?ctential of Biomass C.:lnversion for :he 
~ew 	~e."ti;:o Agri!:lusines$l2n", by ~.D.Ke:np, G.I..!-'.auldin,'.oi.C.Hull, Copy 
right 19i8, ~ew ~e."ti;:o State rniversi:y. 



·ANNEX H. 6 
.Page 19 of 22 

batch processing and continuous feed. The batch-type digester is 
filled with raw materials for a certain period of time. The gas is 
drawn off and the sludge accumulates in the bottom of the digester. 
Periodically, the sludge is removed and utilized. Because of the 
applications selected the Bio~as' systems of this project rill be 
continuous-batch processors. This system requires daily addition of 
raw materials. 

After the animal waste is collected. the material 
is placed in a mixing tank (galvanized steel tank modified with a 
mixing motor) where it is combined wi th water. The Bio-mass is mixed 
with hot water to avoid lowering internal digester temperature (See 
Figure No. 10). The mixing ratio of J parts volatile solids to 17 
parts water produces t~e most gas. After the ~ixture of slurry appears 
uniform, it is channeled through a sand trap to remove solids and grit. 
As large a percentage of grit as possi~le is removed prior to placing 
the slurry in the digester since it contribl~t.es nothing to the ef
fectiveness of the anaerobi~ process. 

Following the sand trap the slurry is placed in the 
digester. A digester made of a flexible rubber ~aterial such as 
industrial pond liner 'Jill be used, sinr:e it is a _ss expen. i'le ':llaterial 
than concrete or steel and it can h.! placed in the ground 'J~.thout a 
structural frame. The top of the digester ·.. ill have an in'.;ulation layer, 
and the heat from the digester 'Jill dry the surrounding .oi1 thereby 
forming a completel:: insulated area to mai..'ltai:l a constant internal 
temperature of 35°C (95°F). To aid in temperature control, hot ~ater 
from a Bio-gas fueled het 'Jater s:ste~ is cir~uldted through ?i?i~g 
beneath the di6ester, 

~e slui_7 is :her. fed ~:o :h~ ~cttom :: :he iigester. 
As i: has lesser de:lsity than the settled sand and sludge it 'Ji':'l rise 
and COllle i., contact ·...i:h :he bac :eria-ac t:i:;e ~ter:'al ::0 produce :netha~e 
and carber: dioxide. :" ensure ::z,.at :'.0 air gets ::ti.:(ed .ri:h :he ::e":har.e 
('..;hich ·..,:ould. ~r:,duce :he possi=ili~::: of an e..."t?:'C'sion) the r,of ::,;:: :he 
digester is designed to bcrease a.nd decrease ·.r..::hi:'les tee ·,·:l·..:::e. .l.:':er 
digestion by t:he anaer:bic bacteri.l. :he :lew :::.ateria_~- acc~lates i.:1 the 
bottom or the digester i~ the f,,~ of sludge and :hc ;as, _hi:::' dees 
not comb1.'1e ·...::.:h ·...a:er. ::ollects i.:1 t::'e upper part d :he unit. .\.5 the 
"leE-ted 3io-gas ccntai..'ls :ncisture, ·."ater is ~_~i:lateci f:-cm the ~as 
by us1.'g a s~~le, ccnde:lsatic:l :rap. 

Anether ~y-prcduct, -.:hich ·.rill cause corrosive 
damage and r.eecis :0 ~e r~cved i.e hyd ogen sulfide. Hycircgen sulfide 
will be removed frcm:r-! 3ic-gas ':y f :"teri:,g i: through a :ni..."Cture of 
fer-::ic oxide and ·...ced sha'lings. The e::ric oxide is easily processed 
for ::euse. 

http:contribl~t.es
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The gas is stored in an expandable-volume container 
with a waterseal until used. The container should provide sufficient 
pressure to enable ~n line use of the gas. Should the pressure be 
insufficient, a compressor may be required to permit proper gas flow 
Cto the stove, waterpump, etc.). 

Several designs were considered for the bio-digester. 
The system described above was chosen largely because it can be easily 
constructed and adapted to other sites. Other designs call for use of 
metal drums or concret'! containers, 1oI'hich are more expensive than the 
system selected. !h~ equipment (mixer, sand trap, ferric oxide filter 
and gas storage coutainer were added to minimize potential operational 
difficulties. Temperature and acidity control systems are also 
included to ensure ~mum production of gas. 

The systems ~re sized by ~alculating the volume of 
gas needed for the proposed application. For ~~e Asentamiento, 1128 
cubic feet day are required and for the Cai~to Production School 
(Instituto Jose Reyes Vasquez) 1100 cuoic feet/day are needed. 

b. 0Eeration and Maintenance Requirements. 

The operation of an anaerobic digester is traditionally 
labor intensive and requires large amounts of raw materials for 
practical gas production. The proper amount of raw materials must be 
added in t~e correct ratio and temperature, and acidi~J ~st ~e 

maintained within the narrow range required for proper operations. 
If any~~ing goes '~ong .~~~ t~e operation, the entire system must be 
cleaned out and the operation started again. Sc~ buildup ~st be 
removed and remaining g~it -nich is not taken out by t~e sane tr~p, 

must be flushed out. Finally, air ::lust ':le kept out of the s:..s~e:n or 
t~e gas ~ill be ruined. In an extreme case i~ could cX?locie. 

Despite all these ?oter.tial ?itfalls, the operation and 
:naintenance acti'lities are not jifficult and :!o not req'~ir-= high 
skil.ls levels. Daily attection is requi:ec, ::cwe·,re-:. 

'::le operations ·.rill ':le carried out ':l:r ::le!:±ers 0 f th.e 
A.sentamie::to and st,"dents at t::e sch.eol. ~ey wil':' recei',e t:ai.:ling 
from t:te cont:racc:ed adviser en propercperaticn and :n.aintena."lce. 
The adviser .;ill also pro'r':':'e a :naintenance :n.1nual. ':'he BIlE projec t 
manager, a D~AAC engineer and a teac~er ~t ~~e school will ~e 
trabed as technicians. :nese individuals ..,..,:.:.: be responsible for 
monitori:lg system operatiens and ;:reble::l sol',ing. :he ad',iser a.r:.d 
IRHE pro~ect :anager ~ill be on site c,"ring constr,"c:ion and start 
up, and t~e for:er ~:l visit t~e sites ~ee~7 for the first few 
mon~~s to keep track of progress. 
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The equipment used in. th.e system is durable and near 
maintenance free. IRHE rill be responsible for fixing equipment 
that cannot be repaired on site. The maintenanee budget for the first year 
is zero and is calculated at $100 per year thereafter. 

c. Role of Contractor. 

A biogas adviser will be needed for approximately 
three months to advise rRHE on all aspects of final design and project 
implementation. His responsibilities will include: 

Provide a wo~ki~g desi~, sized :0 each 
of the 2 d~cns~~aticn pro~e~ts. !he 
design ·.rill bc:':.lde equi.?men: ~~d 'lIateria:'s 
specifications and ~~~ec~ed ?e~:cr--ance 
for ~oth the di3esticr. :..:ni: a::d '.;se '..mi:. 

Advise t~e ::~4£ ?~o~ec~ ~A~age: J~ ~:r~:~~c:ioo 

of the 3io-gas '.mi.:3. 

Provide ~id.}nce cJ ::"e :~..m: ?:-,:,:ec: 
~nager en ~esi~ ?rccecures, ~ands-Jn 
cocs::!""..;ctiJ:! J.~<! ?!'.1ctica: 
a?pli~a~iJng ~: 3i:-~a~. 

?-:"~v:,:!e ,:=-.1:~i.~~ :~r J:: ·.:'~e=-..l~i.::l .J~..c 

mainte~~a~ce re:-5cr.~'~: .J::~ ~ec:--~~:".:i.a.ns. 

~?e=.l:..::rs a::.:! =-a:'.':~::e~.J~l:~ ~e:-s.::~e: -.-
t:~ub:e 9~C0:~~~ ~~:ced~:es. 

http:ec:--~~:".:i.a.ns


ECONOMIC' ANALYSIS OF DEK>NSTRATION PROJECTS 

All the subpr03ecu have been subjected to leut-COlt cOllPariscml with 
other traditional and available energy source.. The customary discount 
technique is used to adjust COlt flova to their present valueI so that 
proper cost cOlllparisou can be made. A LS year proj ect period and 15% 
opport~ity COlt at capital is 'I.umed. 

The financi.ll and economic COIU are allumed to be eQuivalent since no 
duties, taxe., lubaidi , etc. were knovingly included in the COlt figures. 
There is, however, lome indicatiOJ. that bottled gal is subsidized, albeit 
at some unknown rate. To the ext t tb.at it .is .ubsidized, the econ~c 
analysis would show solar applica on. to be men cOlDpetitive with g&l 
than would the financial analysis. Sensitiv.ity analysis is used fo-c 
estimating the impact of h.1gh.r g.. (and electric) pdces. The naults 
of this sensitivity analysis indicate that the bottled I" subaidiution 
would have to be subltantial-on the order of 100%- to change the conclusion 
reached using existing =arket prices. In sever,l. of the sub-project analyses 
fossil fuel price. are ..SUllIed to ri•• by 5% a year to reflect put and 
ex~ected future experi t9 undlrsco-ce the difficulty in eattiAting 
future prices, .. the fi 1 draft of this PP va. being C01llpleted, it va. 
learned that it is quit. , ikely that in June 1979 bottled sa. price. will 
ri.e by 25%, withllUlhr is.. Ul;Iec ed for otbe foun lui!•• 

In SUlIIIIIat;7 I bie-un generati on of e1ece-cicity it cOIDpe.tit ive.l vitb diuel 
generation in those are.. whe-ce the bio-ca.. , in thi. ca.e. o/cxt, hal no 
alternative use. Solar airccaditioning t . c ompe.ti ~ive.. with c, onv.ntional 
air conditioning S7 . ems in tho., .ar... vhere electricity U produced by 
diesel genention, but i.s unlikely to be cocpe ti t ive. in those .u...... served 
by the national electricAl grid. unl••• tbere b .I 'Ierikin, chanal in 
pricing policy. Solar bot ·Jater he.tUlI should be. cocpeti tive ailtillg 
prices ~it h both electrical and ,U units u 1001 .IS daily usa,. uabove 
240 / 320 gal~ons. The phot o 701 taic applic at ion pr ovtd•• an excellent 
example o f its use in reate UtU \lbere traditi a.l IOUIY co.ts beco!:e 
e:thorbitantly high. Of all th e .ubproj ect~, the bi e- .. sut)proj ect. are 
the l east competitive vith tud i tl.onu mlrgy soure..'; v/n i t do .. not 
seem unreasonable to anume that they ..n l b,ccce c: ccpetit iv e. in t oe f'u t"Ure 
as foss il fuel prices rise .md du i gn eOIU faU . 

A. Bio-Mass Demonstracion Suberoj ect 

To test the econolDic fusibilit y of bi O'1&u gtneraticn of e.ltctdc::i~y 
(~ood fuel in this spedlic c ....). the. costs per ~ih gene.raud by the 
system ..ere c01llpared to those that would be incurre:d i o replacin; on.e 
of the old existing diue!; genentoTs ..ntb a new all.'. Two ·casu 1"'ere 
developed: Case I comparu the can o f generating el ectricity 24 
hOU'r9 a day at the maximum output of 120 kWh. In ccatnst. Cue II 
assumes s01Ilewhat more rea1i.stically, that the systms would for. 
various reasons, operate at 1... than Eull capac~ty. For thi. latter 
case the systems are assumed to senerate 75 kWh for 16 hour!l/d.ay. The 
cost of fuel for the 3i~s generator is assumed to be ze-co since it 
has no cunently known alternative use. 

http:hour!l/d.ay
http:financi.ll
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For Case I the present value cost/kWh for the diesel generation 
is $0.0454 while for the Bio-mass system it is $0.027l/kWh. For 
Case II the values are$O.0744/kWh for the diesel system and $O.062/kWb 
for the Bio-mass system. In both these cases fuel and lubricant 
costs are assumed to rise by 5% per year for the 15 year project 
period. If constant fuel and lubricant costs are assumed, the resultR 
for the two cases are: Case I $O.04/kWh and $O.03/kWh for diesel 
and Bio-mass respectively, and Case II, $O.Ol/kWH for both systems. 

Since fuel costs can be expected to rise, and future Bio-mass capital 
costs/kWh can be expected to fall, Bio-mass generation of electricity 
appears to offer a viable least-cost alternative to diesel generation. 

B. Solar Air Conditioning Demonstration Projects 

1. Chitre-Hospital Cecilio Castillero 

The air conditioning system originally installed in the hospital 
consisted of t~o 6-ton Carrier air conditioning units. Currently, 
however, one un~t is not working, and has been so cannibalized 
in order to repair the other unit that it is beyond repair. Since 
the one Car~ier unit does not provide adequate cooling for the 
hospital, we assume tha~ the authorities are interested in 
rectifying the situation with the lowest cost outlay possible. 
Two alternatives seen reasonable: repla~ing ~he broken unit with 
another similar Carrier one, or with a so~.ar unit. For purposes 
of the anlysis Ne assume t~o alternative systems: (1) a system 
consistL,g of t~o 6-tcn conventional air conditioning unit~; and 
(2) a system consisting of one 6-ton conventional air conditioning 
unit and cne solar unit. 

As d.;sign.;>d :cr this ?roject, :!1e ':e!:lonst:-aticn solar -.mit is 
appro:d.!Ilately 2Y~ more costly t~an the s?ste::tS that are expected 
to be used once the denor.strati~ project proves t~e ~echni=al 
feasibility of using solar ux:its for cool.i;lg purposes. The extra 
costs result from the use of "top of t!1e :'ine" rather th~ ":nicc!le 
of the line" qualic:y components, and the stocking of a larger ~han 
no~l amount of spare compcnents ~ ~rd.;r to jec:-ease the probabil
ity of component failure, and to :,e oer~ai.:l to avoid potential 
delays in d~onstrating the project's technical feasibility. While 
f.;wer and lower-cost CCJ:lpoc~ts ~ost likely could be used ·~thcut 
any deleteriocs ~pact on the cenocstration project, the potential 
long-run cost to the Panamanian economy resu:ti~g from proj.;cc 
failure due to inadequate ?lar~i.:lg is believed to ~ore t~an justify 
the higher short-run solar unit oost. Thus, for purposes of 
analyzi:'lg t~e general feasibilit:, of selar cooling units, the ~ore 
realistic cost of 534,COO is used rather than t!1e $4:,930 to be 
incurred ~der the demonstration project. 
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To compare the costs of the two systems, we assume that each 
system provides the same amount of cooling by working thirty 
hours. The first system is controlled by a thermostat which, 
it is assumed, will lead to 30 hours of conventional aircondition
ug use. The second system's conventional unit is assumed to 
operate twenty-four hours a day while the solar unit operates 
six hours daily. The solar unit thus saves six hours of electric
ity use daily, less the electricity used to power its waterpump. 

Given th'_ kWhs expended oy each system and the capital costs of 
the cooling units, electricity would have to cost $0.39/kWh f : 
the conventional/solar system to be competitive with the conven
tional system. For the specific sub-project, electricity is 
available from the national electrical grid at a cost to the 
user of approximately $0.09/kWh. At this cost level, the conven
tional/solar system is obviously not competitive with the conven
tional system alternative, and could only become ccmpetitive if 
the cost of the solar unit fell by 62~. r~ile there may be some 
electrical cost subsidization occurring, there is not enough 
information available to est~ate it. Even at a doubled cost 
of diesel fuel, the cost of the solar unit would need to fall 
by 43~ to be competiti'Je. It 'Jould thus appear that at existing 
price levels, solar cooling units will not :,e 'liable alternatives 
to conventional cooling units in those cases ~;he:-e there is access 
to the national electrical grid, 

How~/e:-, for t~ose areas that depend on high cost diesel gene:-ated 
electricity, the conventional/solar system appears to have 
e."(ceEent potential for: :,e~ng competit:'::e ·.;it~ the conventicnal 
system. I:lfor::lati:m::m the 1978 operatic.g costs of 34 BEE o"'''Oed 
diesel electrical senerat~g ?lants i=di~ates that the cost fer 
kwn can range f:-oo SO.11 to 50.86. ~ese figures ~c:ude an 
additional 18 1/2: abov~ r:~e IREE cost :igures in Ar.ne."( :1. :. in 
order to capture xaL,tena:lce costs. At present ~~e there are 
eight systems '~~h costs ~reate:- t~an the demcnstraticr. project's 
$0.39/:<wl1/cost. If 'ole assume a 2S~ change i:l t~e c:::st of the 
solar unit due ~o innovation 3nd reduced production c:::sts, t~e 

solar unit: would be competiti'le in t~ree :nore areas. ..ud given 
that the :::;zHE cost/:,wn figure.., do :1ot reflect capital costs of 
the generating '.mics, C'JO ot;ler areas probabl.y have ccsts/'f';"11 
highe:- t::ar: SO. 39. E '.Ie then add :::he quite likely large future 
increases in diesel fuel costs, it .~ulj seem reascnable to assume 
that several :nore areas could potentially support solar units. 
In addition to these 34 o"'ned and operated I~E syst~s, I3HE 
also :naintai!ls 2':' CC1:lmUDit? ololTlec :liesel. s:'sta!:lS ',with si::lilar cost 
structures. Hence, ~~lile the demonstraticn project itself ~y 
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oot be justifiable on economic grounds, it does appear to be 
justified on demonstration grounds given the large number of 
areas in Panama where the conventional/solar system could be 
justified. 

2. 	 Aguadulce - Laboratory 

Two 	 airconditioning systems were considerec reasonable alternatives: 
(1) a two ton conventional unit; and (2) a three ton solar unit 
(the smallest commercial unit currently available), It is 
estimated the ther:nostat-controlled con'lentional unit will operate 
twelve hours a day, The solar unit is assumed to proviu~ the 
same amount of cooling as the conventional unit, though possibly 
with wider temperature ranges over the course of a day. While 
there may be a feY cloudy days in a year when the solar unit cannot 
provide as 'llUch "cooling" as a conventional unit, the slight 
difference in quantity of airconditioning supplied is not 
considered significant to effect the analysis. 

Application of the same analysis to this suo-project as was 
applied to the Chitre sub-project yielded the follow~g results: 

1. 	 With a cost of SO.09/kWh fur electricity, the cost of the 
solar unit would ha'le to fall by 57~ for it to oe competitl'le 
'.Jith t~le conventional s:,stel:l. At a cost J! S .19/,.oih the 
percentage dec=ease ~oul~ have ~o ~e 37~ . 

.,... 	 The solar unit ·,.,ould be c::mpetit:"/e ·..ith t:-:e c::-tl'/enticnal 
unit L~ t~ose areas serled by iiesel ;enerated electricity 
costi.'1.g at :east SO.33lkwn. 

3. 	 111e sola= t:lli: coulj cu==entl:: ':e cccpetit::,e i:l at least 12 
areas be:':1g 5e!"'lea by :liesel s:rste::lS. 

C. 	 Solar 30t ~ater Suo-nro;ect. 

Three alter=.a:i·le :net:,ods :::lr :'ea:i.'1g ·..;ater were .::hosen :or :::05t 
compa=isons: solar, elect!":'.:: and 3.:15. Dail:; water demand i.s the 
critical 'lariable. Costs are esti.:::lated at three usage level.s: for 
t~e 	La Pal:na 5 ite 30, 15Q. 2~O ~a:lcr.s ;Jer ca:; (80 gall.:m :ank) i and. 
f or 	the r emai.:l. in c', 5 i t es 60. 12 G, 180 ~allcn (60 gal: on ':a:1k). T':1e 
solar '.mits are assuoed to have :~e capacity to prcduce these quan
tities of hot ~ater. As ~it~ ::,e ai= cccd.ition~g subpro:ects, ~e 
assume the solar unit costs are3C:'; of the demcnst=at:::'on subproi ect: 
costs. 
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For 60 or 80 gallon usage per day, the gas unit is the cheapest; 
with the solar unit the most expensive. For a daily usage of 120 
or 180 gallond, solar becomes cheaper than electric, bu~ gas still 
remains the cheapest. At current energy prices, the solar unit 
becomes the least expensive of the three systems once a daily usage 
rate of 240 or 320 gallons is attained. The above analysis assumes 
that financial and economic energy costs are equivalent, and constant 
over time. The information currently available, however, indicates 
that energy is being subsidized at some unknown rate, and there is 
little doubt that the cost of fossil fuels will be rising substantially 
over the next few years. Thus, if we assume, for purposes of sensi
tivity analysis, that the econcmic cost of electricity and gas are 
double the current prices actually be~g ?aid, t~e solar units would 
become competitive, from the economy's perspecti',e, '.lith the electrical 
units at the 60 and 80 gallon usage level. 

Though daily water usage at each site is n;:;t :mown at this ti:ne, it 
seems reasonable to assume that it will be at least in the 120-160 
gallon range, and more than likely, much higher. There appears to be 
lit:le doubt, then, that the solar units will be the l~ast cost 
alternative to hot water heating. 

D. Photovol::aic De:nonstraticn Su::'·oro';ect. 

As discussed ~lse....he::-e, repeater stati::ns are :'!eec:!ed :"'1 the mountains 
:lorthern pa::-t of 'lenguas to provide adequate si:-:gle side '::la."1d (SSB) 
cOt:!C.unication -::aciio :over:lge to the gr:;u? d s;:lal!. .:cc:cuni::ies i:l the 
region. However, the laclt of an i.::expecs i':e ~er~y source to pC"\oler 
the repeater st.lticn has st?":lied its ie-,'e':=pme:::. :~e -::':"sest scurce 
cf el~ctr:'cic:: is soce :'0 :::n, jistaI::, 70 :,ri~~ e!'i!c::i.::'t:; t~at: 

dis::aI:ce 'JcuL! ,cos: ::Q-::e :~an Sl'~O,~OC. :-:,e '..lse ct ~asoli::e or diesel 
generated elect:'i.::i::r :s i::Jpr.lc:i:a2. ~::.ven :~-:e 5i::e' S ~sola:i=n. :n 
cont::-ast, a pnctJ eel: 3::'.1:' :3.:1 :e :nsca::'ed =::r 3L3,5CO and is 
'l:'r:::;.a'::., :n.a:""1tenance ::ee lnc lut:t::.l:i:, 3ecause,f :::e :!.ear cost 
ad'/an:age, no :'..lr::-:er ;U!a:'::s:'3 is necessa::-: :0 ~'Js:i:y its use. 

Eo Sio-us Je::c:'!st':::a:iJn ?::,: ec:s 

To test the eccnee:': ~easi~ilit:: of using ~ic-gas for heating 
'.,;ater .lcd :Jr :Joi<.i:lg :'Jel, its costs were compared to that of 
LPG '::lot:led gas 'J3ec. a:: ::he Ciela 3asico :""1 Cai=lito. It is esti
:n.a::ed that :80 ~3.1:'.:ns J: '''a:er .lre ::eatec :!ail.? and ::hat ::-.10 tan~ 

of LPG gas a:'e 'J3ed per ::lcc::::. A:: t::ese:ccsu::lpticn ':evels :he 
present value cost J: h.e a:::aercbi.: digester sys:e:l '"c'..lld be 
$1~,208 ~hile th.e ~ot:: ed 53S c~s: _culd ~e 57,2:'6. ~:'th the c~rrent 
costs, t~e present pro ect ~uite :bvicus':y :~ot: ~e just:':ied en 



ANNEX H. 7 
Page 6 of 6 

economic grounds. However, a combination of falling hio-gas 
digester systen costs, and a faster rate of increase in the price 
of LPG gas than is used in the above analysis, could well lead 
to bio-gas becoming competitive. In addition, once the technology 
is proved feasible, large scale systems should be more efficient 
than the small one used for the demonstration project, and should 
be able to supply a larger volume of gas. Hence, with economies 
of scale and larger bio-gas supply, it is likely that the bio-gas 
system can become competitive with LPG gas. 

2. Water Pumping 

The cost of using bio-gas to fuel an internal combustion engine 
for pumping water is compared to the operation of a ~ll scale, 
gasoline-powered water pump. At current gasoline prices, t~e 

present value of the casts are $12.363 Eor the bio-gas pt~p system 
and $8,342 for the gasoline driven pump. Ass~g a 5: yearly 
increase in conventional fuel cost over the 15 year project period, 
the cost of the gasoline ?UmP system rises to S10,691. ~ith the 
replicability of the bio-gas technology, costs should fall ~lough 
to make it competiti"le ;.rith gasoline applications. 

Note: 	 A copy of the calculations .:m -.mich this analysis is based 
have been sent to LAC/DR files and are also available at 
USAID Panama. 
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SOCIAL SOUNDNESS ANALYS.IS 
• 4 

I. 	 'Profile of the Rural Poor 

1A. 	 General Characteristics of the Rural Poor 

According tQ an analysis carried out for the FY 1981 CDSS, 
some 512,000 people, or approximately 57: of Panama's rural population 
are currently living in conditions of poverty. The rural poor', while 
distributed throughout Pan~, are most heavily concentrated in the 
central and western Provinces of Veraguas, Chiriqui, Cocla and Herrera. 
There are also smaller concentrations in the Provine. of Darien and 
Bocas del Toro as well as in outlying ~~ral areas of the ?rcvinees of 
Pan~ and Colon. 

~ost of the individuals ~~araeterized by this analysis as poor 
are :i;ing in conditions of extr.~~e isolation. Access to ~ain roads, 
population .:enters, and :,asic health and agncultura: ser-rices is 
limited. Residents of these areas tend to be highly dispersed and 
population densities are very low (12 people or less per square kilo
meter). Roads ·Jhere they e~ist, are for the ~ost part ~paved and 
many can:lot 1.Je cra'lersed during che rainy season. For the :':J.habitants 
of many of these areas, the ke? ~odes or transportation are :,oat 
(prima~ly dugout canoe), ani~l, or foot. Trips :r~m home to the 
nearest t~"Tl can take as long as f~ur to six hours. 

The !Ilaj erit:: of Panama's rural ?Clor are s\;osiste:1ce far-ers and 
day laborers. Their land ho:dings are s~l (in 1970, J~: c: ?~ama's 
fa~ ~ere :0 hecta:'es or less) and the terrain is :~r the =est p~rt 
hilly or jcmg:'e. 1:1e :::.ajer:'::, ~r :he soils are 0: ;::oor quality and 
'msuitao':e :()r sustai::ed agr:ic·l:':'.lral ?reduction ·... ithcuc 3:"zab:e 
invest::Jent:. ?r:i:lci?al cre?:.; i::c,::.:ce C~r:1, ri.:e and s'.lgar c.me. R.ice 
accoun~5 :or ~J: of :he ;rai~5 ~todu~ti~n en :a~s 10 ~ec~ares or ~es5, 
and corn for ~~:. In addi:icn. s\;~ar cane lc.:c~nts :or :J: 0: total 
production. ~ost iloor :ar-...ers cent'::':ll:e :0 ',;se slash and :=un techniques 
to clear 1.and for cultivation and ',;se 0: ::nechani::ed ;::c....er is li=l..ited. 
Forest l~~ds, once abundant in ~y ~f these areas, 3:'e quic~ly 
becomi:lg denuded as :ar::lers clear :he :and for. cu:.t:.'lation and sell the 
cut down trees or use the::J for fire....ccd. 7he result is that large areas 

1. 	 30~\ th~ r~~a: and ~:,~ar. pocr are ?3:'t 0: the p:,oject's target group. 
A fuller desc~i?ticn 0: the general characteristics of bo~~ groups is 
contained in t~e 1981 CDSS for Panama. ~is section s~rizes the 

descri;lC:icn of the ;;~,ral poor contained ~ the C'DSS. 

http:ANALYS.IS
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of the country have advanced levels of erosion - a problem that is 
assuming alarming proportions. 

Recent data on linng conditions in areas ..nth high 
concentrations of the rural ?oor indicate that the majority have per 
capita annual incomes of $300 or less. The majority of these families 
produce primarily for their awn ccnsumption, have earnings of $500 a 
year or less from sale P": produce and earn the rest of their cash 
income from off-farm employment. Living conditions are definit.ely 
substandard. According to the 1970 ~opulation Census most houses in 
these areas had one room with a lean-to kitchen and very few houses 
(be~Neen 10 and 20~) had an approved water source. Less than 20% 
had approved sanitary facilities (e.g., let~ine, septic tank, indoor 
plumbing) . 

Although there has been signu~cant improvement in de.livery 
of basic services to mr:-l Panamanians in general over the pas t decade, 
access to health services in isolated areas =emains minimal. In 1977, 
the number of doctors for every 10,000 people in these areas was one 
or less, and ~ost births (68:) were still unattended by either a 
physician or a nurse. Access to basic education services, although 
continuing to increase significantly, is still limited to the primary 
grad~s. wnile the younger population is taking advantage of these 
services and school attendance levels are high, significant portions 
of the adult ?opulation be~~een the ages of 15 and 39 (as high as 70~ 
in some districts) are still illiterate. Of the remaini~g adult 
population, oost have had no more than two or three years of schccling. 

B. Ecer~ uses and needs of the rural Dovr. Energy is ~sed 
directly or indirectly by t.he rural. ;Joor i.n beth C::lOSump tion an, 
productive activit.ies. Electric energy is used in bot~. In 1970, the 
'last ::lajori~7 (90-100~) 0: t~e rural ;J0or ::'acked elect-ricity. Most 
household lighting i~ isolated ru=al areas (approxi::lat~ly 90:) is still 
done Nit~ ~ercsene and the basi~ cooking fuels continue :0 be Noed and 
charcoal.. :or indi'/iduals living in s:::Lal':' t"'.lral towns and on 
asentamientos, the picture is scrmewhat ~et:er, ~~st have access to 
elect:-icity, although se~lice is at ti=es i~regula". !n ~ore isolated 
areas, elect:-ic.icy is produced from diesel generation, usually f·:n a 
part of the day. I:l produc:i';e ac:i·r..ties, :techani::ed ?ower is t.he 
princi;Jal ene-rgy use. :-tany asen~:a::lient:s and cooperatives have or rent 
t=actors, threshers a.."ld ot.':er diesel :'..:e':'ed far:l i:lachinery, but 
mechanized ?oW'er is still beyond the reach 0: ::lost s::lall far.ners. 
Perhaps t.he greatest need in agricul:~ral prcducti~n is fer ir=igation. 
At present, i:-rigati.:n i.s feasib:e ::lainly fJr those fa:-:ns ::~at are se~led 
by a spring, a st.rea~ and/or elect-rici::y. ~ese sites a::e la=gely in 
the hands of richer :ane!'s. Fer ?ost ha~lest activities, the coope::ative 
federaticns and a few individua: affiliates ha"/e :hei:: own coffee and rice 
~13 and storage facilities, ;ut ~st s::lall fa~e:-s sell their products 
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to middlemen o~ processors, often at below market prices or at prices 
discounted for high moisture content or spoilage. Processing and 
storage of agricultural products require significant amounts of energy, 
and higher energy costs will continue to put pressure on prices paid 
for raw materials, given Panama's price regulation system. On the 
consumption side, firewood is becoming increasingly scarce in the 
areas where the majority of small farmers live, causing farmers to 
shift to non-renewable resources (e.g. kerosene, gas) whose prices are 
beginning to increase rapidly. Finally, energy is used by the many 

government and private institutions that provide services to the rural 
poor. To the extent that energy costs rise the cost of these services 
is likely to rise and/or the quality di:ninish. 

C. Organization of the Rural Poor into Productive Cnits. 

Over the ?asc 10 years the GOP has attempted to iJromcte the 
organization of the rural poor L~to productive units. The basic 
philosophyunderlying this "'.ffort is that deliv~ry of basic serli ces is 
both more feasible and cheaper if peop:e live closer to one anot~er. 
In addition, it is believed that by b2ing organized i~t~ units for 
purposes of agricultural production, on-far::! ?roductivi~j '",i:'l be higher. 

Since 1969, some 180 asentamientos (agrarium refOr::! farms) 
have been organize,l. These fa'r:ns are located mainly in 'Jeraguas a.nd 
Chiriqu~ ?=ovinceso There are usually from 20-50 families on an 
asentamiento and the total number of families is around 7,000. 
Agric'.lltur:..l activities on ':.~e ~sentamientos are usually' ca==ied out on 
cOlllll1Unal iJlots 0 Some or them also have iJri',ate iJlots. :be crOiJS 
produced va':"j according Co the location of :he aser!qaiegt:: and suE 
quality The majority culti'lace basic grai:1s (::ice, :on md sorghUI:l).0 

scme ?r(;dl.!ce beans, and several a:e ~o .... star':.i:lg beef, ':.1:'=-:, and 
poultry acc:::ities 0 :;"e asenta::lien':.::s ~a'r~ access to product:'on and 
in'lesc:::ent credit t;"rcug;" a specia:' :'..:nd :::anaged ':l:-- the Ag=icultural 
De'le:',cpmen: 3ar:~ (3DA). Ano:::er form of ?roduc:i'/e '.!!lit that r,as also 
rece:",ed::;OP supper:: in recent years is the coopera::i'le 0 :-he::e are 
cur=ently some 31 ?::cduction =ocpe=ati~es ~hich have a tcta! ~e~be:sh!? 
of approxi:::ate.ly "7,CGO far::e:s 0 :-!os:: are located in the ?-rovi::ces of 
Chiriqu':, ·ie=ag-..las, acd :'05 Sa.'1tos and ::le::be:sh:'? ranges from ::; to 
1,500 families. ~ese coops are affiliated ~it~ the :ede=at:ion of 
Agric'.lltural Coops (COAGRC) Another federation - the Association of0 

Sar-ngs and Loans Cooperati'les-nas 37 rural affiliates ... ich a coca.! 
of 16,COO :::e.=l:ers 0 30ch :ede=ati.:os p::ov:'':e l'Jans for agricultural 
prOduction :0 :ne:::bers and are increas:':lg their loans fo r iovestunc 
pur?oses 0 T:1.eir lencii:lg resol.:.=ces ha'ie inc=eased b:-- sone 56 :I1i.l!ion 
over the las:: fe'", ::ears, ;Jar::ia2.1:: fi:la:lced 0",:'':.:: rescu=ces f=om A:J 
Loan 5:5-:-Q4:, .nich is new in its f~al stage of disbu=sc=ent. 
!echnical and suppcr':. se':"ri:es for ::;"e cccps ~a'/e also been i:::provedo 
A :ollow on loan is ?lac~eclo :n addi::ion to ?roviciing :hese ser,ices, 
COAGRO a!sc serIes as ~=ket~g agen: :or ?roduc::s g=own by ~embe~s and 

http:approxi:::ate.ly
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supplies them with agricultural inputs, often at significant savings. 
Several of the more successful affiliates now have their own farm 
machinery which they rent out to their members at reasonable rates, 
and a few have grain drying and milling facilities. The above groups 
(asentamientos and cooperatives) reach a total of about 30,000 families, 
the large majority of which are among the 90,000 families that make 
up AlD's rur~ target group. 

Anoth."r type of productive unit which is organized more for 
institutional purposes than to make advantage of potential profits is 
the basic cycle or production school. Currently there are some 86 
production schools which serve as the equi"a1ent of vocational junior 
high schools. Students spend much of their time out in the fields on 
experimental plots and learn new and ~proved techniques for planting, 
harvesting, storing and marketing agricultural prod~cts through classes 
and ~~erience. The profits achieved by market~g the 3chools' pro
ducts are used to maintain dormitory facilit=~s and finance additional 
agricultural operations. These schools are still being constructed 
(partially financed through AID Loan 525-V-043) and will eventually 
reach most of the c01nltry's future farmers .nd agricultural sector 
entrepreneurs. 

Finally, all target group members are reached, at least in
direc tly, by the country's 505 local gover-'..men t townships (corregi:niell ~ 
tos). A locally elected representative presides ever the l~cal govern
ment (junta comuna]J,.sits on tb.e munic:'tJco.l council having jurisdiction 
over the corregimiento, and is a Representative to the ~ational 
Legislative Assembly as ~ell.l/ One of t~e Representative's key func
tions is to maintain communication 'Nith GOP agencies who assist in pro
moting local social and economic development. The township governments 
(juntas comunalds) each receive a yea::l:, invest::lent buc!get 0: $100,000 
from the GOP for projects of economic and social benefit. These resour
ces are backed up ;'31' loan flXds from the !1unic:'?al Development E'und 
(FODE1) partiall:r financed ':Jy AID Lean S2S-!-C4l.. 

II. Project Benefi=iaries and Pctent:'al 3eneiits 

wnile the technologies that ~ill be de~onstrated under this 
project are relatively simple, some access to capital will be requi::ed 
to enable tar3et group :nembers t::> adept t:le::l. !:lis:nay ~"(clude, at 
lease over the shore run, individual target grrup members from being 
direct beneficiaries as minimal credic, usually restricted to pt::>duction 
acti'lities, is available to this group. The organized gro1;ps describee. 
above, however, al::J.ost s1;rely 'will be able to take ad',ancage of th,ase 
technologies gi'len the greater resour~es a'lailable to the::!. 

1. For a more =omplete desc::iption of local 30ver-~ent organization 
see t~e CAP for tb.e Rural ~ni=ipal ~evelopment Lean (525-!-044). 
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Benefits for the urban poor, at least over the short term. 
will largely be indirect. While the urban poor depend on oil and 
its derivatives for transportation and productive and domestic uses. 
there are virtually no alternatives that are both technically and 
economically feasible at this time that directly benefit them. 

Examples of direct or indirect benefits that could be realized 
in rural areas from replication of technologies demonstrated in this 
project are discussed below. This discussion includes benefits that 
may accrue to the target group under both this and the follow-on 
project. 

A. Increased Emtllov-:nent Productivity of Rural Residents •. for and 

1. In Yaviza six new employment opportunities will be created 
on the energy plantation and in transporting wood. Residents of the 
three towns served by the system will benefit from increased reliabili~1 
of services. This ~y serve as an impetus to creation of small business. 
The lumber industry may be able to reduce costs by event~ally switching 
from diesel to electric energy. If the profitability of lumbering 
operations increases, additional emp~oyment may be created due to 
expanded operations. 

2. Development of the rice hull f~eled rice drIer whose 
[easibility will be studied, would ~nable small fa~rs to ~crease their 
incom~s through removal of moist~re from their rice production. If the 
technology were adopted by a rice growers ceop, they would also gain t!1e 
benefits of returns from cooperative ownership. Additional applications 
of t!1is technology (e. g. :rilk cooli."lg, onion drying and reiri?;eration), 
could improve ?rices of these ?reducts ':hrough quality i:nprovements and/or 
longer shelf life. 

3. Irris3ti.Jn and hence :'1igher ;::rocucti'lit:y in :3.r::l agric\:J ':~re 
could ':le ?ossi:,le through direct solar ("hotoveltai.: pcwe:-ed cri? 
irrigation sys cC!c) I '..-:'nd I or J ie-gas fueled ::ec~nol.,Jg::"~s or indirectly 
through :ar::! or cotr:n:uni:y elect:-i.: sys :e:r:s ?c....erec! :,? ~::dro or ':i.o-!IlaSs. 

5. Solar ?owerec cooling syste::lS I such .lS t~e vne ::escri:'ec. for' 
the Castillero Hcspital in Chi:~e, can bring the benefits of chilled 
food storage (i.e., less waste and longer shelf life) to ?rociuctien 
schools, fishiag cooperatives, ::-.l::'t and vea'.i:able ?reduction operations 
and marketing coops. :easi:'i:l.ity ·.will pl":;;ably :,e li::rited :0 sites •..here 
the costs of exi.sti4:g~e:rige:-ati. .:n alt~rnati"es a::e :lCW, or :'ater :,ecooe 
prohibicive. 

6. ~thane :ue~ed water ?~PS, elect:-ic li~~::s, and ~:k coolers 
can also ?rovide farm bceme i:::prove:nen: by increasi.ng the quali::, and 
efficiency of ?roductive activities (i.e., facilitate planting a second 

http:increasi.ng
http:Irris3ti.Jn
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or third crop during the dry season, ra~s~g broilers in six weeks 
instead of eight, moving from Grade C to Grade A or B milk production'). 

B. Better Health and ~utrition 

1. Solar and wind power for isolated rural health sub-centers 
and posts would allow those facilities, some of which are currently 
unable to stock 'laccines such as polio due to lack of refrigeration, to 
maintain a refrigerator and stock these vaccines at a reduced cost. 

2. A steady supply of fish from a communi~l or family fish 
pond, which otherwise might have been impossible to build and maintain 
due to lack of access to a convenient water source, can become a reality 
as water pumps powe~ad by alternative energy sources bring water from 
a stream some distance away. The sludge left over from producing the 
methane can also be used as a soil builder in the family vegetable 
garden or for animal feed. 

C. Education and Communications 

1. For communities that are extremely isolated, photovoltaic 
applications such as the one described for Virotal Hill, Veraguas can 
make the difference between li:e and death as a previously unavailable 
communication channel opens up for transmitting urgent ~essages to the 
nearest population center. Teachers can also use this communication 
channel to order supplies, scheduJ~ '~sits of ~OE supervisors and 
specialists as well as for pu~oses of introducing ~ew and i~roved 
curricula to their classrooms. 

2. Availability of electricity, ',ia a ::icro-hydro turbi~e, 
wood, or methane powered generator in an isolated cemmuni~ which 
previously had no electricity can open up ~he ?ossi~ility of ho!.~i:lg 
literacy traini'lg and skills upg=ading progra:ns in t~e evenings and 
thus attract ~~ults who other~ise ~ould ~e ~nab:e :0 attend. 

D. ~omescic Benefits 

Access to ?umped water, which could be acccmplished throu~~ 
any of the conversion technologies de~nscrated under t~e project, can 
literally save r'Jral farm fa:nily me!llbers heurs of work a '07eek, and free 
family me~ers for ether en-a~d-off farm acti·~ties, i~cludi~g those 
with income generations possibilities. Si~lar savings in time spent 
in routine d.::ily acti.,i::ies can be ;:)btai:l.ec in '.!si::lg a ~i:-mass fueled 
mill to hull ri::e,a :I:ethane stove i.i. ?lace of a wood stove and an 
electric iron in ?lace J: an iron chat ~st be ~eated over hot coals. 
These bene:its ~~ll accr~e ~i~ly ~o cam?es:no ·Jives, ~~o ~ear =~e 
burden of a large portion of domestic chores. 

http:btai:l.ec
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E. 	 ~roved and more Efficient Government Services. 

A reduction in government energy usage or increased GOP use 
of alternative energy sources could eventually lead to a greater 
quantity and better quality of government services by freeing up 
resources that would otherwise go to pay for foreign oil. 

III. Socio-cu~tural Feasibility 

_In considering the socio-cultural implications of th~s project 
for the target group it should be remembered that this project represents 
the first phase of a ~ltiphased activity. The pr~ry purpose of this 
phase, in a~dttion to developing the necessary institutional capability, 
is to ad;'_~~t e:>.'isting alternative technologies already in use elsewhere 
to Pana:.oa and, ~.n so doing assess their technical and economic feasibility. 
Socio-cultural feasibility will also ;e important to the success of this 
initial phase and will be vital to success under the follow on effort. 
As implementation of a few of the demon~tration projects requires 
community participation, the project will serve as a vehicle through 
which to gauge the ability of the target group to learn about and make 
good uSe of the energy produced, as ~ell as assess the technical and 
economic feasibility of the technologies demonstrated. 

Direct involve~nt of the target group in developing and 
imple~enting the demonstration activities is required in three projects 
- the 'oio-mass demonstration that will be CArried out in Yaviza, and the 
~NO bio-gas demonstrations to be carried out at the ~uel Gonzalez 
asentamiento at La Colorada and the production school in Caimito. As 
descri~ed below, several ?recautions ~ere ta~en to select sites where t~e 

communi ty had recei';ed and resp.cnCed· ...ell to prior assis tance from GOP 
institutions and ·...here residerts indicated they -..,rere inte:.-este-j in 
applying the demons t:rat:ion tec~nology. Several ~le:::ents :,a'Je also 'oeen 
~uilt: int:o the ?roject: desi6n to pe~it a :ul:~:.- exa~naticn of 50cio
cul::ural factors in de5ig-:li::lg acti';ities ::0 be car~ied out '..lnder the 
follow-on loan. 

A. 	 Strate~1 for Site Selection_ 

A ~Mo-step ?:ocess Nas followed in selecting sit:es for 
demonst:rat:ion ?rojects: 

1. 	 Initial IRItE contacts ...-it:h othe:.- DubEc and "rinte 
institutions -~ identifv Dotential 1e:::ccstration orojects. 

~cognizi~~ the ~crt~ce of :peracing through insticuticns 
and organizations that: ha';e :ngoing ?:.-:g-ra!:lS at: the communi::, level and 
have gained the confidence and t::ust of coc::uni:y :-esidents, :\Escr 
staff visited agencies such as JI~AAC, the ~~ist:.-y of Health, and the 
Ministry of Education, all Jf -.rhich are :<=,ow"!l to have ~f:ect:ive cC1!!Iruni:y 
outreach ?rograms _ Indi'ri.duals i.~:er..,iewed .ere asi<cd to identify 
communities or groups that: ·..;e;~e =r,:Jeriencing di.fficulties due t;i:.~er to 
la~~ of energy or e~cessive ccst or inapplicability of existing ener~J 

http:Pana:.oa
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sources. They were also asked to comment on several characteristics 
of the individuals or groups discussed. These included flexibility 
and adaptability, willingness to work nard and interest in improving 
their situation. They were also asked 0 gauge th~ receptivity pf 
individuals living in the~e communities 0 the idea of participating 
in a demoustra~io activity. 

2. -llit! visits ' to communities. 

~¥Q rur~er evaluation of a possible project was 
considered desirable, slte visits were normally carTied out by a team 
composed of at least on representative frolll RESClJ, one fr01ll AID's 
project development team and one frolll the organization or institution 
initially ontacted (spo~ oring institution). In addition to gathering 
data to permit an ass.ss~pnt of the technical feasibility of a 
emonstration project, the team briefly explained to community members 

the nature and benefits of the possible alternative technology 
application, and what would be expected of them in developing and 
implementing the project. The reactions and interest of the communities 
were an important subjective factor taken into considera~ion in 
selecting the sites finally chosen. 

B. Strategy for ainc.ining community interest in and accepcance 
o! the delllonstration projects during their development and 
4:!Plementation. 

Participation of sponsoring GOP in~titutions will be continued 
during project implementation to ensure cqptinued c01llmUnity participation. 
DINAAC at La Colorada, MOE at the Rroduction school in Cai=ito and IRHE 
it:self in t:he case of Yaviz:a, will 'Jork closely vith the coa::munity. the 
cont:ractor and tRHE personnel in all stages of project implementation. 
Needed manual labor tocarry out: the cemonst=ation projects will be provided 
by c01lUllUnicy members: The cOlllmunity at: luge will be kept closely 
informed on project progress and those ~~o 'Jill b~ responsible for 
operat:ing the energy applications will receive practical on-ehe-job 
training frolll the contractor. The support of the local representa.tive 
co t:he nat:ional legislative assembly 'Jill also be assured by early 
tRHE contact during implemen c tion. 

!he case of tne asentamiento at: La Colorada provides a good 
illustrat:ion of the lmportancef the participation of thes~ institutions 
a t: the 'o1lUllUni ty level. !he l.sh pond itself was an experiment.al 
activity when first proposed to the asentaciento by DL~AAC. The staff 
of DINAAC worked very closely with the co=munity in all stages of fish 
pond develop1llent. The pond was built rith self help labor and has been 
a success. Community members now have c-onfidence in the DINAAC staff 
and 'Jill be receptive to the de1llOustration project kn~g that D~AAC 
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has participated in its development and will be involved in 
implementation. 

C. 	 Project .activities ·that 'will enSure appropriate attention to 
'socio-ctiltural feaSibility in du!gnins the follow-on-loan. 

Information needed to ensure that socio-cultural concerns are 
adequately addressed in developing the Alternative Energy Sources II 
Project will be developed through: 

1. 	 Collection of co=muniey attitude and acceptance data as 
part of the impact evaluation of the demonstration 

As part of the overall evaluation ofth. Alternative Energy 
Grant, the impact of the demonstration projects on the benefitting 
communities vill be studied. The evaluation team will include an 
anthropologist, who vill collect data for demonstration projects on 
such variables as: (a) user perception of the advantages and 
disadvantages of the new technology over technologies previously used 
or, as the case may be, the previous lack of energy; (b) interest 0.£ 
individuals using the technoloiies dudng the project implementation 
period in continuing to use them once the project termin~tesi (c) 
extent to ,which satisfied users have interest neighbors/friends in 
the new technologies land (d) nei ghbors and friends reactions to the 
same. 

2. 	 Analysis of reques tS to !RHE for assistance in aoo17in8 
the technologies demonstrated under ~ he pro j ect 

Another key :neasure of user acceptatlce, in i:ponant 
element in identifying possible sites fo r rep ication 0 (' demonstration 
projects during the fo llow-on l oan, wi ll be t he quant'i ty and varie~! 
of requests that come i n t o !RHE ove~ the pro j ect i ::zplUlentation peried 
from communities / institutions that would like to adopt the new 
technologies. !REE '..rill maintain a detailed record of all requests that 
come in, including ·.,here possible, infon1Ation regardi ng the underlying 
motivation on the ?art of the groups coming in ~~th the~e ~ equests. 
In addition, close actention will be paid to the origin of these. 
requests (e.g. GOP /prillatesacto~ institution or organi%ation,cOllll:l.lnity 
group) and the geographic areas from ·Jhich they originate. 

3. 	 tnerS! Assessment 

A key project activicy and needed alement development 
of the ~s cer Plan rill be the energy assunent. The assessment '.d.ll 
attempt to define and project Panama's energ:t uses and needs. especially 
in rural areasi develop an estimate of renevable resources ~~at can be 
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used co supply energy needs in. rural and urban areas; and develop 
a set of priorities for development of alternative energy resources. 
A key component of the assessment will be the analysis of the socia! 
feasibility of additional applications of the highest priority conversion 
technologies identified. An anthropologist will be included in the 
consultant team which assists IRHE in preparing the ~ster Plan. 
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ADMINISTRATIVE FEASIBILITY ANALYSIS 

A. IRHE Capability. 

IRHE is a large well managed autonomous government institution. With 
over 4200 employees and assets of over $500 million, IREE serves more 
than 210,000 clients throughout Panama. Created in 1961, IREE service 
capability has grown rapidly from an installed capacity of 14 Megawatts 
(MW) in 1968 to 456 MW in 1978. During the same period, consumption of 
IREE produced electricity has grown from 21 million kWh to 1,471 million 
kWh. Much of its installed capacity was acquired through takeovers of 
previously isolated systems, principally the purchase of the Panama 
Power and Light Co. in 1972, and IRHE has now connected all but the 
most isolated systems into a natural grid. As described earlier in the 
PP, IREE is attempting to develop hydro generation facilities to supply 
the countrJ's growing nee~ for electricity. 

As an autonomous institution with the authority to approve its awn budget, 
approve its own internal regulations and pay salaries higher t:'an the 
salary scale for. central government institutions, IREE has been able to 
acquire the human resources necessQ~7 for effective operations and achieve 
reasonable acministrative efficiency. This was evident during project 
development when IREE's solid logistical system provided transportation 
and support services to enable project development committee members to 
make field trips and get reports copied and typed without delay. In sum, 
IRHE is one of the most competent organizations in Panama to ·Jhich AID 
could provide assistance. 

B. Project Administration Resocnsibilit? 

Most of the project activities '~-1l be carried out throug~ the Renewable 
Energy Sour:es and Conservation Cnit (~Set). This office is located in 
the Jevelopm~~t D~rectorate's Studies Office (See IREE OrganizatioLal 
Charts-Figures 1 and 2). The feasibili':.\· st'.lc.ies for micro-hydros ·..,ill 
:"e developed in the Isolated S:,ste:ns Of::'.:;: ·..;hich is under the superv...sion 
of the Assistant to the Qirector General. 

C. Caoabilitv of Imolementi::J.g Offices. 

These offices have adequa::e :J.pabi2.ity to initiate proj ect act~v~Ues. 
However, additional personnel ~ill be needed to e~sure successful project 
implementation. For example, the RESer has only one staff !:lember available 
to work part time on the Master Plan. IRP~ and AID have agreed that 
at least tvo professionals wor:cing full ti::le ;;ill be needed to ensure 
adequate counterpdrt staff for the contracted acvisers. Additional ?erson
nel included in the hiring ?lan (See Project Description) 'Nill :e needed 
by RESCr as its project management res?cnsibi2.i:ies increase duri~g 
implementation and it receives additional requests for assistance ~rom 
other ?arties. Alsc, responsibility for the ~icro-hydro feasihility 
studies has just been assigned to the Isolated Systems Office. This 
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office will need at least two full time engineers to meet the agreed 
upon target of 40 feasibility studies in two years. 

Responsibility for measurement of sun and wind reg~es now rests 
with the Hydrometeorology Office. An ar~angemect needs tc be worked 
out to insure sufficient personnel and adequate cooperation between 
RESCU and this office in carrJing out th~ sun and wind ~easurement 
activity. 

D. Relationshi? to ~lational E:-:erg7 Commission. 

Shortly before this PP 'Jas 'J"t'itten. t:he GOP created a ~;a::iona':" =:r:ergy 
C01IlII1ission and a Tec:mical Secretar:'at t~ t~e Cvc::mi.ssicn. 'rhe Com
!I1ission is oade up of the ti.."listers cf ?:!.~ni."lg and Economi:: Policy 
and Commerce and Indust~!, the ~irec:or G~era':" of !~E, a representa
ti'/e of the t!ni'lersi::ies and t~ree .:: iti::ens .l2Poin:ed by the E..."tec'.;t:i'le 
Branch. I~qE had ex?ectec chat t:he Technical Secretariat ~cu:!'d be 
lodged in IRHE, ~ut re::;?on:3i~:.::'ty '.'.15 .lssi-S:led :c ::'e ~i5try of 
Commerce and I:'!dust=-:,I i::ste.ld. ":'here ap2e.1:'3 :.:1 ':le SC'll:.e ;:;ossi:;i:it:' 
of overlap bet"Jcen the ~5ter ?'-~ ,-1,.::ti.'/i::: :::f this ;:r.::ec: and the 
fUt,ctions assi~ed :J the :ec~i.::a: S~cre:.1ri~: ~n the area 0: rec~
~end~~g in3=i:uticcal ~ech~~isn5 ar.d ~c!i~ies :es:~ed ~c t~c:li=J:e 

d.evelo~ment of a::er:l.lt:'"/e er.t!r;:: 5cu::es. :e~~ci..=~:r. ~N 11,.!i..:~'::·1' 

the C~mnissicn ar.d ~h~ S~cre:ari.1t ~~: Jr~an~=ed ~"lC ~~e ~eas~re5 

the CCP adopts ::Jr .::cor:!:~ati:'!~ :::e .lc:::::':ies ::: :hese ':lcd:.es and 
I:liiE, the sco?e or 'Jork :,;r ::'e ~..aster ?:.:l."l ies..:ri::ed :.a :~e ?:-oj~c: 

Descripticn :::.a:: ::a'lf! to '::c ~cdi: icd. 

http:S~cre:ari.1t
http:i::ste.ld



