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Philippines - Nonconventional Energy Development 

SUMMAR'f.PID RECCtlMENDATIONS 

1 ... Borro~~r/Executing Agency: 

The Governm~nt of the Republic of the Philippines (GOP) will be the 
BOT.'rower. The executing agency will be the Bureau of Ener'gy Development 
of. the DOE, specific~lly the Nonconventional Resources Depart~ent of BED. 
Implementi~g agencies f~r individual subprojects will include other 
Gove~ent agencies, such as NPC, NEA and NIA, the University of the 
Philippines, and other local institutions. 

Z. Amount of Loan: $ 7.1 million 

3. Terms: ---
Repayment within 20 years, including a ten-year grace period, 

interest at 2% annually during the grace period and 3% there:fter. 

4. Amount of Grant: $ 1.55 million 

5. Purpose of Project: 

To determine the technical/economic feasibility of exploiting nOn
conventional renewable energy resources as an alternative to foreign
procured fossil fuels. Primary emphasis will be on those technologies 
which appear to be appropri.ate for rura 1 areas. 

6. Project Description: 

The program consists of ten individual pilot demonstration projects 
designed to exploit nonconventional energy resources through direct solar 
conversion, small-scale hydro plants, windmills and wind generators, and 
biomass conversion. Participant training, technical assistance, and 
actlvities relating to the collection of basic energy data and the dis
semination of information are also included. 

7. Benefic iaries : 

The project is basically an applied research activity. Direct 
beneficiaries will be limited in number, i.e., (1) staff of the BED and 
other implementing agencies whose capabilities are enhanced through 
technical assistance and participant training, and (2) the population 
living in those rural areas where the pilot demonstration projects are 
carried out. Ultimately, assuming it proves fea&ible to replicate the 
results on a broader scal~, the energy made available for domestic, 
agricultural and industrial use should have a significant impact on remote 
area development and hence benefit a large segment of the rural populace, 
including women. 

c 
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8. Project Costs and Financing Arrangements: 

The $7.1 million AID loan will be made available to BED to finance 
foreign exchange C05ts and a portion of the local currency costs of 
carrying out the pilot demonstration proJects. The $1.55 million grant 
will be made available to finance the foreign exchange costs and a portion 
of the local currency costs of participant training, technical assistance, 
a survey. of energy use patterns and resources in rural areas of the 
Philippines, basic r~search equipment, and seminars and conferences for 
the dissemination of information. 

9. Summar.y of Project Analyses: 

The nonconventional energy development project is an applied research 
activity. The technologies to be investigated are well established, 
currently available, and appear to be relevant to rural areas of the 
Philippines. With further anticipated reductions in the cost of hard
ware, we belie~e ~t will be economically feasible to utilize these tech
nologi~s for specific small-scale aoplications in the short term. For 
the Philippines to exploit these energy resources, the technology avail
able must be effectively integrated into the economy and the culture. The 
program under consideration is designed to assist the GOP in organizing 
and implementing pilot energy-oriented demonstration projects, a requisite 
to acquiring tlle necessary energy technology and developing a means to 
exploit nonconventional energy sources. The BED and ~ther implementing 
agencies, with the assistance of U.S. consultants to be funded tinder the 
grant, will have the capability to carry out the proposed subprOjects. 

10. Recammendalions: 

A. A loan,be authorized in the amount of $7.1 million. 

B. A grant be authorized in the amount of Sl.55 million. 
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A • ni~ PROne!" 

l~ Deeail~d Oesc~i~cion . 
!he- ~onconvenl:ion3l E:ner-gy Oevl!'lopmenr:. Project ls mad .. IJP'" -,f ten 

i.ndividual subprtt.l~c=.s desigrled. eo E!X1'lore the dev~lopmenr:. of alternative
~.n.w.bl~ energy sour~~s a~propriatl!' f~r use In ~he ~raL ?hilippines. 
O":!IOnscraCiOt1" I'c:Jjects. ·Jill be: developed l:1 ::::Iur' :ua.jor areas: 

-- D1rec: solar- conversion 
Small-scale nydropower
~Lnd energy 
Biomass conv.~'iorr 

!he first area, solar ener~y, ~ill c:::lncent=ate :::In thre~ specific subproject~ 
to develoo: . . 

3_ Solaz:- d:-:'tn~ unitS' - F"~ drying ::-i.ce, other- grains, ft'"..1il:, 
a~d othec agricull:ural ?r:::lcucts. 

b. S~lar re:=igerati.on uni~s - :0 ~e u!ed Ln r~ote ~~ral areas 
to ~r~se=ve ~eri.shaDle ::::Iodstuf:s, ?arti.c~larl, ~eac and fish. 

~. Sola~ ?owered L==i.gation ~umps - :or use in 
::e!!lOte ::".!ral areas not yer:. ser".red by ele~~ri.c:'::7 and havi.:l~ 

Li~ited acc~ss to other conventional ~~er5Y sour:es. 

~. second area, Sl':".aU.-scaLe ;'yd'C:::Ipo'Wer:. ·Jil.l c:J[~cencrOice ::In" :".10 ?rojects 
to design anc i.ns:all: 

~. Cne ~ini-hydro electric ~ene:3c~~g uni: (JOO-SOO ~~). 

o. -:"Jel'l4!" :nicro-hydr~ (la-lOa <.J) '~nic3 co be- installed to 
suppl, of:-~ri~ ?ower ~eeds_ 

In the- area :::If ..,t.:1d ener~1, t;,e- ?t':)jec:: 'Jill focus on ~·.I0 :esear,=h eff:::lrts. 
to dernonscrace: 

a. ~ind-driven ~ate~ ?ump$ - ~O~ agricultural and domestic use. 

b. ~ind-driven ~lecerical :ur~ine5 - :o~ ~r~l ~lec:rici:7 

seneraeion~ 

In the four:h area, ~iomas~ conversion, e~e ?r~jec:: ~ill ex?lore ~he 
feasibility of ~hr!!e- biomass conversion ac:ivi:ie~ by: 

3. C~nsc=uc:~on of a cendro-che~al ?lanc co J4!" fueled =r:::lm ~n 
ener;y ~iantation_ 

o. C~nsc~c:ion:::l: ~ ~ast~-Ei:ec :he~aL plane to 3ener3te 
eLeccrici:y ::::Ir.omesci: and l:1dus:rial use. 

~ •. C",nse-:uc::'on of 2. ?yr:Jli..::c conver:ar ::::11:" che ;:l~-=duc!;;ion 'Jt 
charc~al, ?yt'oli:ic O~15. ?r:::lcucer gas and/or :er:ili~e~s. 
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To develop an effective program, the BED must retain the flexibility 
to alter the scope or focus of individual subprojects as a result of more 
detailed planning information developed during the site identification/ 
system definition ?hase of the Lmplementation ptocess. For example, the 
number of small-scale hydro units or wind-driven devices ~ay be increased 
or decreased depending on the availability of favorable sites. Likewise, 
BED may determine that communication systems powered from solar cells are 
of gr~ater importance than the solar powered irrigation pumps described 
earlier. Such systems would be of ~ajor value in isolated ateas for tele
medicine or for ~eneral public info~tion and education. 

The bulk of the subprojects will be carried out in remote areas 
which do not have access to conventional power sources; the energy 
generated will greatly enhance the development potential for such areas. 
~onconventional technologies which ?rove to be technically and economically 
feasible :nay ultimately reduce the need for fossil fuels, th'lS saving the 
GOP substantial ioreign exchangE and promoting the use of environmentally
safe, renewabla energy resources. 

The oureau of Ener~y Development (BED) of the Depart~ent of Energy 
~i:l ~e the overall project coordinator fer the GOP. To assist the BED in 
effectively ;>ianning and managing the multitude of activities to be under
:aken, a full-time project coordinator ~ith experience in developing 
alternative ener~y programs will be funded under the grant element of the 
program. Individual subprOject designs will be accomplished with the 
short-time as~13tance o~ U.S. consultants haVing specific experience in 
the eneriY technology to be investigated, i.e., direct solar c=nversion, 
small-scale ~ydr~power, wind ener~y, or biomass conversion. This assist
ance will include ?articipation in development of a decailed s=ope vf work 
for the activity t~ be undertaken, site selection, and ?reparation of 
technical specifications for hardware and equi?~ent to be procured. 
Based on the scope of work, the SED wiil solicit technical ?roposals 
from appropriate entities, (nor.nally other Government Agencies)for i~piement
ing the specific subprOject. The proposal ~ill include a comprehensive work 
plan and budget; following approval of the work plan by the BED and AID, 
5ub-projec: implementacion ~ill begin. AC designated points in che imvlemen
tation process, the BED, working in conjunction ~ith the granc-financed 
technical consultants, ~ill review progress under the subprOject to dete~ine 
if redesign is warranted. 3y the time these decision points are reached, 
preliminary data will have been obtained from a compreh~nsive survey on 
rural energy demands and resources which will be helpfu! in determining 
whethe~ a ?~oject should be continued, altered or terminated. Since the 
project is innovative in nature, and previous appr6priace and relevant 
project d~ta are unavailable, the evaluation component of the project will 
be extremely i:nportant. 

In addition to the application of currently available alcernative 
energy cechnologies, the program · ... ill also include: 

a surley to determine rural energy use patterns and resources. 

short and long term partlcipanc: training at reie'/ant U.S. 
insticutions co i~prove GOP ir.sticurional capabilicy to 
conduct independent applied research. 
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country-wide seminars and conferences_ 
for the exchange and dissemination of ir.tormation. 

procurement of equipment for the Philippj.ne Atmospheric 
Geophysical and Astronomical Service Administration (PAGASA) 
to establish a comprehensive net...,ork of !Hlar radiation and 
wind monitoring stations. 

procurement of research equipment and book~ and technical 
journals to enable BED to establish a libr~cy and pe~anent 
information and display center. ~ 

As a result of subproject evaluations and an apaly~is of the survey 
date, a determina tion will be made as to the technica 11 ~conolUic feas ibili ty 
of replicating appropriate subprOjects on a larger-scal~. If favorable 
results are obtaineu, we envision that other donors woulj provide funds to 
repLicate the results and/or to undertake additional pi~~t demonstration 
projects which might become attractive as a result of fU~T.her research and 
de'relopment in the industrialized countries over the next several years. 
Uli:im.ately, after the viability of a particular alternat:.ve energy techno
logy is proven, it is assumed thaw over time, Philippine private industr/ 
would begin manufacturing the required hard...,are and equi)ment to fully 
exploit these rene...,able energy resources. Some educati:~al/promotional 
activities may be required to facilitate this assumption, including possible 
GOP inducements in the way of tax concessions. 

2. Background 

The GOP's desire to develop its appreCiable solar and other non
conventional energy resou rces is bes t vie'Jed in re lation to the country IS 

overall energy situation. 

Currently, approximately 957. of '::he energy re~iuirements in the 
Philippines is supplied from imported crude oil and t'.1e drastic effect of 
recent price increases on the country's econom'l can be deduced from Table 1. 

r 

Quantity 
(MMB) 

$ Cost per Bar~el 
(Average) 

Oil Import Bill 
($ Millions) 

~ of Total Imports 

$ 

:i 
TABLE 1 • 

Crude Oil Imoortations\ 

7J 7lJ. .21 \. 12. 
73 • 7 65 . 6 7J . 2 .~\ 5 

77 

83.4 

'\ 
$ $ $ ~A. ~ 00 10.90 11.52 11.9'i\~ 13. 3.14 

231.4 716.0 8{;.3.0 

12 • 9'7. 20.67. 22.31. 

t. 

916.9 ~~84.2 
\ 

24.01. 2\1' 9 
',: 
~ 

Current projections are t~at by 1987 t~tal energy consuopti 'n will 
increase from aa ~B to about 190 MMB. This Emergy bill ·.lOuld cleat .~,y be 
an over-Jhelming burden for t:he ccunt:-y if the present proportion of . npor:ed 
fuel is r:lSintained. Hence, therf! is a critical need to di.'l'ersi£y fue 
sources and ::Iaximize usage of indigenous energy resources. 

http:alternat-.ve
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Government recognition of this need took concrete form in early 
1976 with the establishment of the Energy Development Board (EDS) by 
Presidential Tlecree No. 910, ... hich also declared it a policy of the state 
to "achieve self-reliance in t.he country's energy requirements". The EDB 
functions were to formulate policies; establish programs; and administer, 
regulate, and implement activities for the exploration, exploitation and 
development of fossil and nuclear fuels, geothermal resources and other 
less conventional forms of indigenous extracted energy resources. 

Subsequently, a Nati:>nal Energy Plan was drawn up h late 1976 
wnich, for the first time i~ the country's energy planning history, 
afficially considered nonconventional energy resources, such as solar 
energy, as having s ignifica,nt contributory potential. Th is recogni tion 
was further fonnalized by Presidential Decree No. 1068 which directed the 
EDB to "accelerate the research development, demonstration, and utilization 
of nonconventional energy". A later decree, P.O. 1206, expanded the. EDB 
into the Bureau of Energy Development under the Department of Energy but 
carried over all pertinent provisions of PO 1068. ~onconventional energy 
was defined as being mainly solar energy, with the important categories of 
direct solar, wind and biomass energy. 

This major policy consideration recognized that the fragmented 
nature of the Philippine Islands makes localized energy sources, such as 
solar radiation, particularly relevant. It also recognized that the 
country was imbued with abundant solar, wind, and biomass reaources. Hence, 
while the BED will focus major efforts on other indigenous energy resources 
such as coal, geothermal, and oil, nonconventional sources will be exploited 
to the fullest degree possible. 

The considerable nonconven::ional energy resources of the country 
can be tapped by applying various conversion technologies. A surprisingly 
large number of these technologie~ are well developed but, for various 
reasons, have been applied sparir.gly. The major reason, undoubtedly, has 
been the long era of cheap oil which suppressed most initiatives to utilize 
alternati,ves. 

In a country with scarce financial resources, pure research is 
essentially a luxury; emphasis in a development program must be on relatively 
well established technologies. While the GOP realizes it is not wise nor 
feasible to entirely avoid basic energy research, it is stated Government 
policy t~ be highly selective and to lean as much as possible on adaptive 
or applied research. For example, the goal of dras.tically 10'Wering the 
cost of solar cells, either by using ne'W materials or developing ~~ss 
production techniques, is clearly out of the Phili?pine context. GOP 
strategy is to maintain a :lose surveillance of progress abroad and 
transplant desirable tect.nology as soon as it is available. 

Wh3t is more difficult in programming research efforts is the rank
ing of project are3S ide~tified as relevant. In the Phil~ppines, there are 
two primary considerations. Th~ first is that GOP policy places a high 
priority on rural development. Thus, nonconventional energy applications 
which would result in direct benefits to the rural population are clearly 
important. The 90clological benefits of such rural applications 
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and their long-term effect on the country cannot be overestimated. 
A second conside~ation is to achieve a substantial reduction in the percentage 
of iI:1ported fuel. Henc~, equal development emphasis is ;>laced on ~ 
applications ~hich ~ay be urban-based but ~hich have potential large-scale 
outputs. 

~any relevant applications of nonconventional energy technolo~ies 
meet the first c~i:erion; however, t~ey do not displace imported fuels to 
a significant degree. ?or ":'!xample, the introduction of a solar dryer · .. Ul 
often only substitute for direct sun drying, and the anm'al energy equi'/a
lent of .. hundred small-scale dt"'Jers may be onl), '.bout 70 barrels of oil. 
That there are real benefits to the user in the for.n of increased income 
is inarguable; Ln ter::1S of .:lggregate energy Jutput, however, the numbers 
~ay not te Significant. Nevertheless, GOP policy requires that applied 
research efforts Je c~ncent=ated in both areas, and lt is pri~arily tne 
rural-based technologi~s which will be investigated under the proposed 
AID-financed ~r06~am. 

The GCP further recognizes that private sector ;>articipation is of 
critical i~portance :0 :he nonconventional energy development program. 
To encourage such particlpation, PD l068 (~nnex G) provides for an incentive to 
persons Lnstalling nonconventional ener'Sy devices in their homes or 
business estabUshments. The GOP hopes this incentive will stimulate 
the early appear3~ce of a local industry for the mass production of devices 
such as solar ~rain driers. 

To!,;ether ".olith a c:mtinuing public ~ducati::m iHogram, the Depart:nent 
of Ener~: believes t~ese development ~olicies and strategies ~ill enable 
the countr:' to at:ain che ambi~i.Jus long-ten fuel-.:ubstltution targets shown in 
Table 2, ~hile ~ore ~odp.sc, but nonetheless si 6ni£icant, benefits are 
realized L~ the short-te~. 

TABLE 2 

Proiected . Fuel Requirements tlv Enerzy Source (~!B) 

Year 1975 1985 2000 -
Source ~~1B .'lz ~l!-1B ~ Ml'IB ~ 

.:! ' . 
Hydro 3.6 4.8 14.6 8.3 , 37.0 8.0 

Geothermal - 14.0 3.5 46.0 10.0 

Oil 70.5 94.7 119.2 72.0 245.0 53.0 

C::Ial 0.3 0.5 10.7 6.5 ~6.0 10.0 

Nuclear 6.0 3.6 ':'1. \) 3.9 

~:or.convent iona 1 1.0 0.6 '::'7.0 10.1 

34.4 100.0 165.5 100.0 462.0 100.0 
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As demands for energy in the Philippines a~e multiplied by an 
increasing population and as conventional re$0UrC~S are depleted, Q 

greater proportion of available energy will, of necessity, be allocated 
to transportation, industry and other t:"equircments 'Jf urban c:Jmmunities. 
This reallocation of available t:"esources ~lll set:"iously c:JnstPain the 
development of rural areas, a c:Jnstraint which i.s curt:"ently bei.n,s felt 
and which will become more critical in the i:Jt:"eseeabl~ future unless 
alternative en~rgy sourc~s are developed and tapp~d. 

For the short ter:n, chI:! uti.lizaClon :Jf nonc:Jnventional energy 
resuurces will be li.mited to specific small-scale applicatiuns based on 
technologies which are well established and currently available. 
A significant amount of research has been conducted in both the U.S. and 
other industrialized countries on alternative, t:"enewable tnergy sources. 
Technology is currently available for the dit:"ect conversion of solar 
energy; conversiun of solar e~ergy stot:"ed tn plant life (biomass 
conversion); conversion of thermal gradients in space (wind enersy) to 
mechanical and electrical power; and th~ util~zation of small-scale 
hydroelectric plants. The ~ulk of these tecnnoloSies are mot:"e approp
riate for rural areas and their widespread introduction into remote, 
powerless re;ions could dt:"amatically improve the li'lins conditions of 
the rural population. 

The power-deprived areas of the Philippines ~enerallj have inefficient 
and inadequate food productlon and preservation; large family size, lack 
of transport facilities; lack of adequate rnedi~al supplies and care; 
poor communication links, a shortage of water for both domestic and 
agricultural uses; and idle manpower. The interaction of these factors 
results in low inc:Jme levels, substandard living conditions and either 
a general feeling of resignation or a desire to misrate to the large 
urban communi ties .. 

For the next ~everal decades, a large ~egment of the rural 
population will not benefit from the increased power production of 
planned electric generating stations. ~evertheless. a substantial 
portion of the energy requirements of the remote areas can be met through 
energy resources ~hich already exist in rural localities. For example, 
direct solar energy and wind energy are available in usable quantities 
in virtually all parts of the Philippines. What is required is a 
thorough assessment of the potential of l:Jcalized, nonconventional 
resources, the introduction of the appropriate technologies to make the 
resources usable, and a natio~al commitment to embark on a systematic 
effort to exploit these r~sources. 

The application )f existing technology to the rural areas of 
the country require an initial survey to define energy use patterns and 
to identify energy resources and bottlenecks. Concurrently, available 
technologies must be reviewed and assessed. ?r:Jtotype units should be 
developed and pilot demonstration projects undl:!rtak~n to jete~ine the 
feasibility of adopting existing technology t:J the proposed areas :Jf 
concentration. These pilot projects must be evaluated as to ?erfor~ance 
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and cost of appropriate hardware, as well as a determination of local 
acceptance of the proposed method. Finally, a determi~ati0n must be made 
as to the best procedures for replicating the results in broader areas and 
integrating the proposals into national development plans. Hardware sel~ction 
will ultimately depend on the primary sources 0f ener6Y availabile, the impact 
on the national economy and resources base, and the avallabillty of trained 
technicians to install and maintain the hardware. 

The major drawback to the ~idespread utilization of nonconventional 
energy resources in the Philippines is their present hi6h cost. However, 
the desire of the country to be self-sufficient and self-reliant, the 
continuously increasing costs of fossil fuels, and the need to meet the 
basic energy requirements of the large sector of the population located 
in areas not served by electricity, has required the GOP to begin an inves
tigation of n0nconventional energy technology. While current hardware costs 
are high, there are no "fuel costs" associated with direct solar and l<oIind 
energy conversion. In the bie-conversion of organic waste matter, raw 
material is practically free. On the other hand, the comoarative costs of 
fossil and nuclear fuels are not as low as they ~i5ht ap~ear if full 
consideration is given to the "social costs" associated with the mining, 
drillin~, refining, marketin~ and utilization or chese fuels. There is no 
doubt that the capital costs or systems desi~ned to exploit renewable 
energy resources will decline significantly as iurtner research and develop
ment are carr:ed out in the industrialized natlons and mass production 
techniques are perfected. ?or example, solar ce~ls for space applications 
cost about SlSO/watt prior to 1974. In early 1976 the price 0! solar cells 
for terrestrial uses had declined to $2l/watt and in late 1977 had further 
declined to about Sll/watt. In addition, even at present hi6h costs, the 
economics of exploiting nonconventional energy resources in the remote 
areas are favorable when compared to the immense investment required to 
extend and maintain power srids to these re~ions. 

Adverse environmental effects for toe nonconventional energy 
systems to be investigated are minimal when compared to those resulting 
from the use of conventional fuels. Fossil fuels and 6eotherm~1 sources 
emit significant amounts of carbon dioxide and other chemical pollutants 
to the atmosphere. ~uclear plants accumulate radioactive wastes which 
pose lncreasingly difficult disposal problems. Moreover, all of these con
ventional sources release a significant amount of heat into the environment. 
Except for pyrolitic conversion and the direct burning of biomass. the 
technologies to be explored do not result in any additional heat release 
at the earth's surface, and the combustion of biomass will not result in 
s igni ficant atmospheric po 11 ut ion because biomass feeds tock has a very 
low sulfur content, With regards to bioconversion, there are some 
problems of rural c0mmunities and the production of fertilizer. On the 
scale envisioned under the loan, large tracts of land will not be required 
for any of the pilot projects, hence, land use considerations are not of 
major concern. They should, however be recognized. 
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Ultimately, there may be public acceptance problems with the 
introduction of nonconventional ~ner5Y jevices in rural communities, 
largely related to the traditional resistance of rural populations to 
externally introduced technological chan~es. Such problems can be 
minimized by a ?roperly conducted educational campaign 
and, subsequently, by the involvement of the rural residents themselves 
in the fabrication and installation of ~any of the nonconventional energy 
sys tems ~ 

To assess and apply nonconventional energy technolo~i~s, in 
addition to conducting further research on the development of other 
inJigenous conventional resources such as coal and geothermal reserves, 
the GOP, as noted earlier, has established by Presidential Decree a 
Bureau of Energy Development (BED) under the Department of ~nergy. The 
Nonconventional Resources Department (NeRD) of the BED is specifically 
responsible for the ~xploitation of the alternative renewable resources 
to be explored under the proposed loan. The NeRD, currently headed by a 
Ph.O. knowledgeable in research management, is already coordinating a 
sign~ficant number of basic and applied research activities bei~g under
taken by other Government abencies and the University of the Philippines. 

During project development, a three-man C.S. c::msulting team, 
consisting of specialists in direct solar conversion, small-scale hydro
power, and biomass conversion, assessed the appropriateness of the 
technologies to be investi~ated and the capabilitieS of the BED and 
other agencies likely to be involved in project implementation. The 
team recommended that th~ program include both long-term technical 
assistance for project coordination and data ~ollection and short-term 
technical assistance for the design and evaluation of specific subprOject 
activities. They further suggested that short-term participant training 
in the form of brief observat~on/familiarization trips to sel~cted U.S. 
institutions could greatly enhance the ability of these agenCies to 
design and manage relevant demonstration proJects. These training 
elements will be grant-financed under the proposed program. The team 
concluded t:.at the program could be effectively carried out with this 
external assistance and the technical staff available within BED and 
the other implementing entities. 

B. PROJECT ANALYSES 

1. Social Analysis 

The social impact of rural electrification in the Philippines 
is documented in AID-financed evaluative studies of the MORESCO pilot 
project in Misamis Oriental and the other rural electrification projects 
carried out over the past seven or eight years by ~EA and the Mission. In 
addition, the socio-economic benefits which can be attributed to the 
introduction ~f electricity into remote areas are described in studies 
made by the Institute of Philippine Cul:ure at Ateneo University. 

While there are substantial data on which to quantify social 
benefits, the nonconventional ener~y development project is an applied 
research activity; as such, it will not have an immediate social impact. 
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If, ~owever, viable energy producing systems are developed, 
then socio-cultural analyses will be mandatory to insure successful 
broad-scale field applications. In appraising the project, the Mission ~ 
conducted a review of existing literature p~rtaining to the rural 
application of nonconventional energy resources. The Nission further 
conducted a rudimentary survey to substanti.ate that rural residents 
perceive a need for the ip[usion of reliable sources of energy. The 
results of this preliminary social anslysis are summarized in 
Annex 1. We do not feel that this effort can adequately assess 
the potential social benefits of innovations not yet in place in the 
Philippines or in other parts of the world. It is difficult to predict 
the impact of the unknown and to do so would be presumptuous. 

The Mission has woven social considerations into the fabric of 
the project to insure that cultural sensitivity will be an essential 
component of the nonconventional energy program. Emphasis will be 
placed on social considerations during the evaluations conducted at 
designated points in the implementation proce~s; the post-project 
evaluation, as described under Part ~,will focus specifically on 
socio-economic impacts. 

Social analysis is not the concern of USAID alone; the BED is 
aware of the i~portance of socia-cultural considerations if the results 
of the applied research are to be successfully replicated on a broad 
scale. Energy use patterns and resources in rural areas are currently 
being studied, and planning efforts will be based on the results of this 
study. The Mission is thus confident that social concerns will continue 
to be a high priority for the GOP and will be fully considered in evaluat
ing the feasibility of exploiting nonconventional ener.gy resources. 

2. Environmental AnalYSis 

During preparation of the Project Review Paper, an initial 
environmental examination was conducted by a consultant with consider
able experience in nonconventional energy programs and the Mission 
engineer. The lEE recommended a negative determination. The Assistant 
Administrator of the Asia Bureau approved the recommendation in October, 
1977. The lEE is attached to the PP as Annex 2B. 

c:.. TECHNICAL ECONOI-JIC Al~D ADMINISTRATIVE FEASIBILITY 

1. Technical Feasibility 

a. Overview 

The energy technologies to be explored and applied under the 
proposed loan are those deemed most likely to contribute to an improve
ment in the quality of life in rural villages where conventional systems 
have not yet penetrated or are too costly. There is a wide variety of 
energy sources available as alternatives to existing systems depending 
primarily on fossil fuels and other conventional sources. While current 
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technical and economic constraints make immediate prospects dim· for a 
wide-spread adoption ~f nonconventional =nergy technologies in develop
ing countries, prospects for the intermediate and long-term are more 
encouraging. For the developing countries of the world t,J dxploit 
these alternative energy sources, the technology required to utilize 
the energy must be developed and must be effectively integrated into 
the economy and the culture. The program under consideration is designed 
to assist the GOP in organlzing and impbmenting a pllot energy-oriented 
development program, a requisi~e to acquiring the nece~sary energy 
technology and developing a means to exploit available ~onconventional 
energy sources. 

The energy systems to be investigated under the rroposed 
loan will not likely contribute significantly to national economic 
productivity and hence economic growth nor make a subst~ntial impact 
on the national energy budget over the next decade. Transportation and 
communication services which are key elements in t~e development of. a 
more effective marketing system, a more efficient utilizati~n at labor, 
and improved access to natural r~sources will continue to depend largely 
on conventional forms of energy. Nevertheless, the inability of ~ny 
LDC I S to produce small intermittent increments a f energy has proven a 
major bottleneck in the development of rural areas -- the primary focus 
of the Mission program and the proposed lean. 

b. Direct Solar Conversion 

The potential for the utilization of solar energy may be more 
favorable in the Philippines than in most industrialized countries: 

(1) The economics of solar utilization are not greatly 
influenced by the size of the installacion; hence, 
solar systems could be readily adapted co individual 
buildings or to small rural villages. 

(2) Only about 10i.")f the rural populace currently has 
access to the rural electrification network and a 
significant investment will be required to extend 
that network. 

(3) The cost of electric generation by fossil fuels will 
continue to increase. Solar ennrgy systems would 
thus be in direct competition w_:h relatively expensive 
conventional energy. 

(4) The Philippines lies within 5-20
0 

of the equator and 
thus has solar intensities higher than most industrial
ized nations. Based on weather bureau data, tte average 
insolation for the country is about 400 cal/cm /day, 
with yearly bright sunshine totalling over 2,000 hours. 
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Applications of solar energy to be considered under the loan
 
involve equipment which is -urrently available and could be adapted to
 
rural areas. Likewise, ma:ny of the solar systems utilize equipment
 
whi,:h could readily be manufactured in the Philippines and other LDC's.
 

(i) Crop-Drvinv
 

Drying of crops is currently the most widespread use
 
of solar energy. The normal technique practiced in the Philippines
 
and other LDC's involves spreading grain on the ground to expose it to
 
the direct rays of the sun and air. More recently, the term "solar
 
drying" has been broadened to include drying by solar heated air in
 
protected enclosures. This process is undoubtedly the cheapest and
 
simplest method of drying crops in those areas having abundant sunlight.
 
In the Philippines, solar dryers could be used by farmers with limited
 
technical skills and small capital resources. Locally available materials
 
and labor should be adequate to construct dryers utilizing simplified
 
designs. In all cases, the potential economic advantages of solar dryers
 
must be analyzed on a case by case basis, depending on the size of the
 
crop and prevailing weather conditions. The addition of a solar air
 
heater to an unheated air-drying system can shorten drying time by 50-75%.
 

To remain stable in storage, most agricultural crops
 
are dried to a moisture content of 12-15%. The relative humidity of
 
the air that would be in equilibrium with crops of that moisture content
 
varies from crop to crop and ranges from about 43-60% for fruits, grain
 
and hay. As significant decreases in relative humidity result from small
 
increases in air temperature, adequate drying of crops can be achieved
 
in humid climates by raising the temperature of the air circulating
 
among the items to be dried.
 

The adaptation of existing solar drying technology to
 
the agricultural sector of the Philippines should make a significant
 
impact on the production system. An estimated 5 to 107. loss of the
 
basic rice harvest is attributed to incomplete and/or inefficient drying
 
resulting in crop spoilage. Solar drying techniques developed for grains
 
will also be adaptable to other crops such as copra, tobacco, fruits
 
and fish for meal.
 

To optimize the design of the solar drying unit, it is
 
necessary to investigate the parameters and variables affecting its
 
performance. During the early stages of this phase of the nonconven
tional energy program, operating conditions for drying specific crops
 
will be defined, present fuel consumption will be assessed, and
 
different modes by which the dryers can be integrated into the process
 
will be investigated.
 

The next objective will be to examine the feasibility
 
of utilizing locally available materials for the construction of 20-30
 
prototype dryers. Designs will be based on standardized modules and
 
will entail simple construction techniques and connections. The
 
demonstration structures will be equipped with instrumentation for
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measuring the physical variables of the system. The data gathered will
 

provide some indication of the thermal performance of the unit, the
 

efficiency of the solar collectors, and the effect.veness of operational
 

control based cri actual weather conditions. These values together with
 

actual fuel savings wiii establish the cost-effectiveness of the systam.
 

After field testing of the prototype design, the information base will
 

be disseminated using rural education and extension systems.
 

(2) Photovoltaics (Solar Calls)
 

In areas remote from existing or planned utility
 

networks, the direct conversion of solar energy into electricity may be
 

one of the most promising future applications of solar technology. Solar
 

cells function in a manner similar to a low voltage battery whose charge
 

is replenished at a rate proportionate to incident sunlight. In com

bination with energy-storage and power-conditioning equipment, solar
 

cells can form an integral part of a complete electric conversion system.
 

For rural areas with modest power requirements, it may be less expensive
 

to install a solar generating capacity rather than incur the major
 

capital expense of constructing and maintaining a lengthy electrical
 

distribution network.
 

While numerous materials possess photovoltaic properties
 

needed to convert solar radiation to electricity, only three
 

have been successfully used, primarily in spacecraft application. Solar
 

cells developed from silicon are capable of converting 14-15% of inci

dent solar energy into electricity and higher efficiencies are expected
 

with further research and development. In addition, such cells are
 

extremely reliable, ptovide stable long-term performance and are highly
 

resistant to severe climatic conditions. Continued research on the
 

calcium sulfide and gallium arsenide cells is currently being undertaken
 

in both the United States and other industrialized countries.
 

The solar/photovoltaic system has no moving parts and
 

is simple to operate. Systems vary in size from only a few watts 
to
 

several megawatts. Properly sealed cells degrade slowly eliminating
 

the need for frequent replacement. The basic physical mechanism which
 

accounts for photovoltaic properties in silicon has a lifetime which
 

is measured in thousands of years and the closer the seal approaches
 

airtightness, the closer the lifespan of the cell will approach that
 

of the basic silicon material.
 

The level of maintenance required for properly designed
 

solar cells to provide reliable service is low, consisting primarily of
 

protection from abrasion and periodic cleaning of the transparent
 

surfaces. Numerous photovoltaic systems have performed satisfactorily
 

for nearly a decade with little or no cleaning and no observable deter

ioration in the solar cells. Because of the low maintenance requirements,
 

these cells are ideally suited for rural applications. Supportive
 

infrastructure, specialized training of maintenance personnel, and
 

elaborate tools normally needed to maintain generator installations are
 

not required.
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Despite the obvious advantages of photovoltaic systems,
 
the high cost of procuring or fabricating solar cells has discouraged
 
the widespread use of this form of solar technology. The present price
 
for individual silicon solar cells is about $10 per peak watt. ?esearch
 
is underway to investigate methods of mass producing solar cells which
 
would substantially reduce costs. One technique currently under
 
development may result in reductions sufficient to bring total costs
 
to less than $1 per peak watt within 5 years. If 'ost reductions of
 
this magnitude can be realized, the widespread use of solar cells for
 
power generation in remote areas is a distinct possibility by 1985.
 

Even at their present high cost, solar cells are
 
currently being used to power television sets in rural areas of Niger.
 
The basic purpose of the program is to provide educational benefits
 
to students in primary schools located in regions without electricity.
 
By 1973 approximately 800 students in 22 classrooms were receiving
 
instruction via solar-powered television sets. Results of the pilot
 
program have been so encouraging that the Government of Niger intends
 
to establish a network of solar-powered television sets which will reach
 
about 80% of the population by 1985.
 

The demonstration system envisioned under this program
 
will consist of an array of silicon cells connected to a storage battery
 
and irrigation pump. Power ratings will be approximately 1/3 horsepower.
 
The irrigation pumps will be installed in small farms (under 1.5 hectares)
 
where irrigation water is availaole for lifts of 5 meters of less. The
 
research effort will involve the installation of some 25 units and will
 
be monitored by IRRI and NIA. System performance and evaluation will aid
 
in the economic and technical assessment of the role of photovoltaics in
 
the rural areas of the Philippines.
 

As hoted earlier, BED may determine during the "system
 
definition" stage of the implementation process that communication systems
 
powered from solar cells hold more promise for rural areas than solar
powered irrigation pumps. If so, the focus of the subproject will be
 
redirected.
 

(3) Solar Refrigeration
 

Solar refrigeration can be accomplished by use of an
 
absorption cycle in which the pressure of the refrigerant vapor is raised
 
by heating instead of by mechanical compression. The vaporized refriger
ant is recovered for recycling by absorption in a solution of the
 
refrigerant and a salt. The low pressure of the expansion/vaporization
 
region is maintained by the reduced vapor pressure of the refrigerant
 
above the absorbent solution and the vapor is regenerated by allowing
 
the refrigerant solution to flow into a generator where solar heat is
 
applied. Most research efforts have been associated with systems utilizing
 
a-nonia/water or lithium bromide/water as the absorbent-refrigerant mixture.
 
Temperatures of operation are compatible with efficient flat-plate collec
tors; hence, the system can be adapted to a solar heat supply by substitut
ing solar-heated fluid for the conventional heat source.
 

The technical feasibility of providing solar refrigera
tion, generally intended for food preservation, is already assured;
 

however, research results to date indicate comparatively high costs as
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against conventional compression cooling. It is likely that substantial
 

reductions in cost can be effected when further research and development
 

have been conducted. Community-size systems will offer economy of scale
 

and the possibility of distributing ice to small users. Hence, the 

application of solar refrigeration will enable rural households to 

benefit from an increased utilization of available foodstuffs. 

Research efforts under this program will be directed
 

toward a systematic investigation of the economic feasibility of develop

ing solar refrigeration units for use in the preservation of foodstuffs,
 

particularly fish and meat, in rural areas.
 

A small prototype installation will serve as a
 
demonstration unit which is large enough to reflect significant fuel
 
savings but small enough to be controlled from a research viewpoint.
 

A study of alternative absorbent/refrigerant mixtures will also be
 

undertaken. Performance values for each absorbent/refrigerant combina

tion will be obtained and compared to theoretical values. Initial
 

results of these experiments will be utilized in designing and construct
ing an experimental ice-maker of 1.5-2 tons per day capacity. The
 

subproject will also explore the possibility of ice production based in
 
a continuous system utilizing conventional methods during periods of low
 

solar radiation.
 

c. Small-Scale Hydropower
 

In recent years, primarily due to the significant increases
 
in the price of fossil fuel, renewed interest has been shown in
 

small-scale hydroelectric units. The technology for installing these
 
units is weil-developed and "packaged" units are currently offered for
 

sale by several manufacturers in both the U.S. and abroad.
 

(1) Mini-Hydro Plants
 

Under the proposed loan, 200-500 KW units will be
 

installed on irrigation canals or small streams where heads are expected
 
to be in the 5-25 meter range. The National Electrification Administra

tion will identify a number of sites it considers feasible for
 

development. NEA will provide information on the location and elevation;
 
water quantity, including seasonal variations; reservoir storage capacity
 

requirements; water quality; head; distance from water source to turbine;
 
and an estimate of the power to be developed. System design will be
 

accomplished with the assistance of U.S. consultants, if required. It
 

is expected that the units will be tied directly into the NEA grid;
 
although, the units will be capable of operating independently. NEA
 
will oprate and maintain the units and market the power through
 
existing rural electric cooperatives. For systems having low load
 

factors, consideration will be given to utilizing excess power for
 

small-scale industrial plants, such as the manufacture of nitrogen
 
fertilizer using the electric arc process.
 

Equipment required (turbines, inlet valves, generators,
 
switchgear, control panels, and governor) will be imported. The capital
 

cost will be $1000 - $1500 per KW with unit costs declining as scale and head
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increase. Equipment costs will be approximetely 40% of the total, with 
the remainder being the cosc of required civil works. 

(2) Micro-Hydro PLants
 

Where relatively high heads of 30+ meters and
 
low flows are available, 10-100 kw units will be installed. These
 
units will consist 3f a simple diversion structure, strainer, siphon
 
and pipe leading to the turbine. A minimum rf civil works will be
 
required. 
Choice of turbine will depend largely on available head,
 
water quality and load characteristics.
 

The same site-specific information required for the
 
mini-hydro units will be developed for the 
smaller units. Site selection
 
and design will be carried out with the assistance of U.S. consultants.
 

The micro-units will not be installed for immediate
 
connection to the NEA grid; however, they could 
be connected at a later
 
date. While it is anticipated that most units will generate electricity,
 
consideration will also be liven to the installation of simple hydraulic
 
rams to provide direct mechanical power for rice milling, water pumping,
 
and cane crushing.
 

Demand characteristics will be determined to (1) select
 
the proper type of turbine; (2) decide between direct electricity
 
generation or power production; and (3) evaluate the economic feasibility
 
of the system. If electricity is to be generated, load components will
 
be estimated together with daily and seasonal patterns of demand.
 

Capital costs including trash rack, filter, pipe,

turbine, generator, batteries, and invertor, will vary from $1000 
-

$2000/kw depending on head and system layout. An average cost of $1500
 
per kilowatt is 
used for estimating purpose of which approximately 85%
 
is foreign exchange.
 

d. Wind Energy 

Traditionally, population in rural 
areas have harnessed wind
 
for pumping water and performing mechanical operations associated with
 
agricultural production. More recently, windmills have been used in
 
remote areas 
for the generation of electricity. Hence, wind technology
 
is both familiar and established and continues to be appropriate for
 
rural applications where sufficient wind 
occurs.
 

Windmills designed to supply mechanical power are simple

enough to be built by local 
people using local materials. ,,,hen utilized 
for the production of electricity, expertise not normally available in 
remote areas of developing countries is required to design generation,
control, and distribution equipment. In these instances, it may be more
 
appropriate to consider commercially available systems.
 

While technology is available to extract power from the wind,
 
other questions must be addressed to determine the feasibility of utiliz
ing this technology at a particular location. 
Wind power increases with
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the cube of che velocity, and wind power production increases with the
 

square of the propeller. The wind velocity may be too low to allow the
 

windmill to begin producing power or too high to make use of a mechanical
 

design which is practical for average wind speeds. In addition,
 
occasional storms bring high winds to normally calm areas, and areas
 

usually experiencing high winds often have calm spells. Hence, it is
 

not realistic to rely on wind power ac a 5iven time no matter how windy
 

the site nor is it realistic to reduce the safety factor of the windmill
 

design for a relatively calm site. The cost analysis dupends on the 

average wind speed over the year and on tIie speed at which tIhe windmill 
begins producing useful power. The amount of useful power also depends
 

on the ability of the consumer to utilize the energy as it is produced,
 

or to store it. To determine the annual energy output of a windmill at
 

a particular site, it thus becomes necessary to obtain data on average
 

wind speed, as well as information on the period of time during the
 

year that the wind exceeds a given minimum velocity.
 

Mechanically, windmills are simpler than diesel or gasoline

powered engines. Thus they are more reliable in rural applications.
 

They require no fuel supply and a minimum of maintenance and repair.
 

Many are self-regulating and require little attention even under the most
 
adverse environmental conditions. Routine maintenance consists of a
 

periodic inspection, lubrication, and occasionally, replacement of a part.
 

Nevertheless, the use of windmills in remote areas of developing countr
ies has not always been successful. In many African countries, failure
 

to provide a minimum of maintenance and the inability to procure needed
 

spare parts have resulted in the abandonment of numerous windmills
 

installed for pumping water for both livestock and domestic use. In
 
addition, many windmills were not properly designed for local wind
 

conditions. Better results have been obtained when some institutional
 
capability to operate and maintain the system existed or was developed
 

as an integral part of the program.
 

U.S. manufacturers can provide windmill pumps capable of
 

producing several hundred gallons of water per hour depending on the
 

depth of well, diameter of pump, and the wind velocity. Prices, includ

ing reciprocating cylinder pump but exclusive of tower, range from about
 
$500 - $3000 F.O.B. Towers are normally fabricated locally.
 

Small wind turbines are also available from U.S. manufactures
 
and range in price from about $2500/KW for 200 W sets designed for
 

operation with storage batteries to $500/KW for 15 KW and up generators.
 

Available wind data in the Philippines irdicates there are
 
numerous areas with average wind speeds in excess of 10 kilometers per
 
hour. There are areas in Batanes, Palawan, and Panay which have average
 
wind speeds in excess of 17 kilometers per hour. The number of such
 

sites are sufficient to warrant a wind energy utilization program for
 

water pumping and low power electricity generation.
 

One major problem with wind energy usage in the Philippines
 

is that most of the areas with high mean wind speeds also have a high
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incidence of tropical cyclones. On the average about nineteen storms
 
pass through the country each year, some of which have center winds in
 
excess of 200 kilometers per hour; hence, "typhoon-resistant" designs
 
will clearly be required.
 

Under the proposed program, 12 wind generators will be
 
installed in remote communities not connected to the power grid and
 
where the transport of conventional fuels is prohibitively expensive.
 

Generators will be in the 3-30 KW range. In addition, approximately
 
20 wind-powered pumps will be installed in rural villages for pumping
 
water for both irrigation and domestic use.
 

e. Biomass Conversion
 

The use of renewable indigenous fuels are of import in
 
several ways: (1) balance of payments can be affected when organic
 
materials are used as fuels, (2) pyrolitic conversion offers several
 
alternatives - char as fuel or chemical absorbent and process material,
 
ammonia to be used as a crop fertilizer, condensible oils as possible
 
chemical feedstock, methanol for mobile fuels and low BTU gas for fuel,
 
(3) biomass systems are labor intensive thus providing jobs for the
 

rural population.
 

Biomass conversion has great potential as an alternate energy
 
source. Table 3 lists the principal agro-forestry wastes and the tonnage
 
of each generated annually in the Philippines. If processed properly,
 
these wastes could produce the equivalent of about 60 million barrels of
 
oil and thus represent a significant national energy resource. In
 

addition to these agro-forestry wastes, BED estimates that approximately
 
13 million metric tons of animal wastes are generated yearly from which
 
methane gas could be produced. BED further estimates that fuel wood
 
production from 300,000 hectares of marginal agricultural land could
 
produce the equivalent of an additional 25 million barrels of oil.
 

The technology for converting wastes and fuelwood into
 
usable forms of energy is well developed. Three processes are normally
 
utilized: (1) direct burning (2) anaerobic digestion, and (3) pyrolysis.
 

(i) PL._ect Burning
 

Direct burning is the most widely applied method of
 
biomass conversion. Sawmill wastes, other agricultural wastes and/or
 

fuel wood can be burned to produce steam to operate equipment or dry
 
crops, or generate electricity. By direct burning of bagasse, coconut
 

shells and husks and sawmill wastes, the agro and wood-processing
 
industries in the Philippines generated power and process heat in 1976
 
equivalent to about 7 MMB of oil, or about 8% of the country's total
 
usage of commercial energy at that time. The amount of waste utilized
 
by these industrial users represents only about 12% of the total
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TABLE 3
 

Annual Generation of Agro-Forestry Wastes
 

Waste Metric Tons Equivalent MMB
 

Bagasse 7.5 
 12.1
 

Coconut Shells 1.9 5.7
 

Coconut Husks 4.3 6.4
 

Rice Hulls 1.3 2.7
 

Wood Wastes 1.3 2.0
 

Logging Wastes 2.6 4.0
 

Straw 14.4 26.9
 

Totals 33.3 	 59.8
 

Source: 	 Bureau of Forest Development
 
National Grain Authority
 
Bureau of Agricultural Economics
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agro-forestry wastes oeing produced in the country. While a large
 
portion of these wastes may be unavailable or unusable, the remaining
 
portion is of such magnitude as to warrant a serious effort at large
scale utilization.
 

Two subprojects will he undertaken under the proposed
 
program to investigate biomass conversion through direct burning:
 
(1) design ard construction of a 3-5 M wood-fired thermal plant to be
 
coupled with an energy plantation which will serve as the source of fuel;
 
and (2) design and construction of a 300-500 KW generating plant to be
 
fueled from agricultural and forestry wastes.
 

i. Dendro-Thermal Plant and Energy Plantation
 

Man-made forests or energy plantations represent an
 
immense poLential biomass resource. The tropical
 
forests of the Philippines are decidedly more productive 
than equivalent areas in the temperate zones. The 
yield of the giant "ipil-ipil" species, which is 
receiving considerable attention in the country today,
 
averages aoout 27 bonedry tons per htctare per year. 
With a heating value of about '000 Btu/lb, the energy 
equivalent of a million barrels of oil is theoretically 
obtainable yearly from about 12,000 hectares of ipil
ipil land. , recent study revealed ttar at least 
300,000 hectares of marginal lands (not suitable for
 
conventional agriculture) are available in the Luzon
 
and Visayas regions alone. If utilized for the
 
production of ipil-ipil, ,he energy potential from
 
this land mass would be about 25 ::2B of oil yearly. 

The use or frest bioiiass as an energy source will 
have two basic objectives: (i) to reduce, wherever
 
possible, the need for expensive fossil fuels and
 
(2) to reestablish forest cover on denuded sites which 
are subject to severe erosion. The remainting forests
 
of the Philippines are currently under heavy exploita
tion and are forecast to be completely cut over within
 
the next two decades unless pressure on them is eased
 
and serious reforestation commenced. Estimates of 
forest cover remaining on the islands vary between 20 
and 50' of the original forest cover. Between 3 and 
5 million hectares of land have been denuded and the 
1.65 million households involved in slash and burn
 
agriculture increase this denudec land area by about
 
250,000 hectares each year.
 

An effectiie long torm program co meet these 
objectives w.ill emohasize the following elements:
 

(I) the creation of an effective extension service to
 
aid local populations in establishing, maintaining,
 
and marketing forest energy planti: gs and (2) the 
acceleration of the forest research program to determine
 
the most suitable sires and cultural practices for 
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several fuel wood candidate species with heavy emphasis
 

on giant ipil-ipil, and (3) the establishment of
 

sustcined yield practices.
 

Perhaps the most critical element of a tree planting
 

program is the continuing interest of the local
 

population. Past efforts faiied because no provisions
 

were made to ensure survival, rrp, ;rowth or viable
 
markets for the trees once growno A successful
 

venture of the Paper Industries Corporation of the
 

Philippines (FICOP) features training sessions for
 

farmers conducted by specialists, provision of plant

ing stock, intermediate payments for successful
 

plantings and a guaranteed market. In a similarly
 

successful small scale project by the Department of
 

Natural Resources farmers were paid to grow and
 

establish seedlings on government lands. These and
 

other methods of ensuring a supply of raw material
 

for the dendro-thermal plant will be considered under
 

the proposed program.
 

A research program is a necessary part of any
 

effort to develop energy plantings. Research to be
 

funded under the grant element of the program will
 

initially focus on the proper field practices such
 

as site preparation, spacing of seeclings or se2d,
 

weed control, need for nutrients, site relationships
 

and rotation ages for ipil-ipil. Test plantings at
 

several locations will be established and evaluated.
 

The College of Forestry at U.?., Los Banos and the
 

Forest Research Institute appear to be logical agencies
 

Lo conduct this research.
 

The basic plan of action will involve selecting
 

a site in a region having available areas for the
 

forest plantation and a demand for electric power.
 

The plantation system will be established with annual
 

harvests based on three to five year rotations. Actual
 

lengths of rotations and selection of species will
 

depend on an economic and silvicultural analysis for
 

the given region. From 400 to 600 hectares of land
 

area will be required for a self-sufficient biomass
 

system, unless the region produces large volumes of
 

organic residue.
 

ii. Waste-Fired Thermal Plant
 

The rapid growth of organic materials in energy
 

deprived rural environments providcs an ideal base for
 

developing small-scale power facilities. These systems
 

can utilize residue materials derived from agricultural
 

and foresti.y processing plants for energy production.
 



Under the proposed loan, power facilities will
 
be established at a minimal scale (300-500 kilowatts)
 
to provide the power needs of :mall communities and
 
industries. An integral link can be established by
 
utilizing biomass residue resulting from these same
 
industries. A recently enacted embargo on the export
 
of logs and the resulting development of primary and
 
secondary wood processing plants on Mindanao now
 
provides such a linkage.
 

(2) Anaerobic Digestion
 

Anaerobic digestion of animal waste materials for the
 
production of methane gas has been practical in many European and Asian
 
countries since the early 1900's. Biogas plants have been designed for
 
gas production rates of as little as 50 cubic feet per day to as much as
 
10,000 cubic feet per day, corresponding to 50 pounds to 5 tons per
 
day of processed waste. rhe digestion process
 
involves shredding and mixing the feed material with other nutrients in
 
a charge pit and sending the mixture in slurry form to the digestor. 
Digestion time varies with the plant design. The biogas plant is of 
relatively simple design and can be built of common construction 
materials. The methane gas generated is normally used to operate 
diesel or gasoline engines, to provide lighting, and for heating 
and cooking . One of the obvious advantages of the biogas plant 
is that it is readily adaptable to rural areas of developing countries. 

The BED is currently carrying out several research
 
projects concerning industrial and domestic use of methane gas generated
 
through anaerobic digestion of wastes.
 

(3) Pyrolysis
 

Pyrolisis is the destructive distillation of organic
 
materials as a result of heating in the absence of oxygen. The process
 
has been utilized for hundreds of years to produce charcoal from wood.
 
However, in recent years renewed interest has been shown in the process
 
because of other byproducts: pyrolitic oils, which represent a potential
 
source of energy for industrial and utility boilers; and a relatively
 
low-Btu gas. Gas generated by a pyrolitic convertor is normally used
 
to fuel a drier for the feed material but could be utilized for other
 
purposes if the convertor is located adjacent to an industrial plant.
 
Factors governing the relative amounts of oil, gas, and charcoal
 
produced through pyrolitic conversion include the operating pressure
 
and temperature of the process. At high temperatures, greater amounts
 
of gas and oil are produced while charcoal yields are small. At lower
 
temperatures, charcoal yields are large, oil yields moderate, and gas
 
yields low. Since production of charcoal in LDC's is of much greater
 
importance, low-temperature processes appear to be more relevant.
 

The BED has recognized that use of the pyrolitic process
 
to generate alternative fuels from agricultural and forestry residues
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holds considerable promise in the Philippines BED has obtained an
 
$80,000 grant from UNIDO to develop a one-ton per day pilot demonstra
tion plant. A team from Georgia Tech, which recently completed
 
feasibility studies for the construction of pyrolitic convertors in
 
Ghana and Indonesia, will provide technical assistance during the
 
design, construction, and evaluation phases of tne program. The project
 
will be completed during 1978.
 

Under the proposed AID program, BED plans to study the
 
system on a larger scale through the design and construction of a 20-30
 
ton per day plant. The study will involve testing and evaluation of
 
the convertor over a fourteen-month period and conducting a detailed
 
economic feasibility analysis. The plant will be of sufficient size
 
that a reasonable extrapolation of performance and cost data to
 
commercial-size plants can be made.
 

f. Summary C;.t Estimates 

Table 4 is a cost summary for the nine individual subprojects
 
to be financed under the loan. Detailed cost estimates for each sub
project appear in Annex 2C.
 

g. Summary of Technical Soundness
 

The technologies to be applied undcr the project are currently
 
available and appear to be appropriate for rural areas of the Philippines.
 
While many of these technologies have not gained widespread use because
 
of initial high capital costs, we believe further R and D in the
 
industrialized countries during the next several years will result in
 
significant cost reductions. Hence, in the near future, it may be
 
economically feasibie to utilize some nonconventional energy technologies
 
for specific small scale applications.
 

As shown in the Statutory Checklist included as Annex 2D,
 
the project meets all applicable statutory criteria.
 

2. Economic Feasibility
 

The Nonconventional Energy Development project does not lend
 
itself to cost/benefit or cost/effectiveness analyses. The projec- is
 
essentially a research and development effort, and the specific outputs
 
from the project will be in the form of completed research related to
 
nonconventional energy production. Nonconventional energy production,
 
should experimentation prove successful, will be particularly well suited
 
for rural application (grain drying, irrigation pumps, household heat,
 
electricity generation, refrigeration); however, location of the energy
 
production units in some cases will be limited by the availability of
 
the appropriate natural resource: adequate wind, consistent bright
 
sunlight or falling water.
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Table 4 

ESTIMATF 1/SUMMARY COST 

Subproject AID-Loan GOP TOTAL FX 

1. 	Solar Dryers $ 591,000 $ 180,000 $ 771,000 $ 528,000
 

2. 	Solar Refrigeration $ 351,000 $ 67,000 $ 418,000 $ 226,000
 

3. 	Photovoltaics $ 132,000 $ 68,000 $ 200,000 $ 113,000

$ $ 

4. 	Pyrolysis $ 186,000 $ 56,000 $ 242,000 $ 99,000
 

5. 	Waste-Fired
 

Thermal Plant $ 244,000 $ 80,000 $ 324,000 $ 187,000
 

6. 	Mini-Hydro Power $ 542,000 $ 181,000 $ 723,000 $ 472,000
 

7. 	Micro-Hydro Power $ 474,000 $ 171,000 $ 645,000 S 347,000 
2/
 

8. 	Wind Energy - $ 280,000 $ 93,000 $ 374,000 $ 228,000 

9. 	Dendro-Thermal
 
Plant 	& Energy
 
Plantation $2,847,000 $1,620,000 $ 4,380,000 $2,586,000
 

Subtotals $5,647,000 $2,516,O00 $ 8,163,000 $4,786,000 

Contingencies (10%) $ 565,000 $ 252,000 $ 817,000 $ 479,000 

Cost Escalation (15%) 5 847,000 $ 378,000 $ 1,225,000 $ 719,000 

TOTAL $7,059,000 $3,146,000 $10,205,000 $5,984,000
 

l/ Detailed cost estimates for each subproject appear
 

in Annex 2C.
 

2/ Shown as two separate sub-projects on p. 4.
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a. Cost of Philippine Energy Consumption
 

In 1977, energy needs that have an economic cost (i.e. those
 
energy needs that currently are being quantified in the market place)
 
are estimated by the Government of the Philippines to be 1.1 billion
 
dollars; by 1987 the cost is expected to rise 128% to 2.7 billion
 
dollars. As the energy needs of the country ate now being supplied
 
primarily through imported fossil fuel (93.8%) the Philippines is
 
spending a substantial amount of its total import dollar on energy costs:
 
1.1 billion dollars or 28.8%. As the country is presently facing a
 
trade deficit of approximately one billion dollars (1977 imports of
 
4 billion dollars vs. exports of 3 billion dollars) energy costs have
 
a significant impact upo. the nation's economy. In addition, the current
 
peso/dollar exchange rate of approximately t7.5: $1 has been maintained
 
only by heavy government market intervention and foreign exchange borrowing
 
from abroad. The peso is believed to be overvalued. The government's
 
National Economic Development Authority (NEDA) has, suzzested the
 
shadow price of foreign exchange should be some 20% higher to reflect
 
its scarcity and true economic value or about t9:$i. The NEDA study
 
only serves to exacerbate the impact of the import of foreign fossil fuel
 
upon the Philippine economy. In order for the country to reverse the
 
heavy dependence on imported fossil fuels as the primary energy source,
 
the government is looking into the Oevelopment of alternative indigenous
 
natural resources as well as alternative power sources for electricity
 
production. Philippine coal, geothermal, oil and uranium reserve are
 
presently being explored and quantified; however, the nation is also
 
interested in developing its inexhaustible natural resources: sun, wind,
 
biomass and water.
 

b. Nonconventional Energy's Role in Philippine Energy Mix
 

The Department of Energy is projecting that by 1987, the
 
oil share of the energy mix will be about 68%. This means that 32%
 
of the energy requirements for the Philippines will have to come from
 
non-petroleum based resources. The bulk of the non-oil resources will
 
be coal, geothermal, hydro and nuclear; however, nonconventional sources
 
will also contribute to the enerbl mix. If, as projected, nonconventional
 
sources make up one percent if the demand necessary for the Philippines
 
it will represent about $26 million. By the year 2000, nonconventiotal
 
sources are estimated to supply 10% of the total energy demand
 
(equivalent to 462 million barrels of oil). This represents an estimated
 
value of 620 million dollars at 1977 prices. If future fossil fuel costs
 
were applied to the nonconventional portion of energy production the
 

value of the contribution would then probably be many times the 620 million
 

dollar value.
 

c. Costs of Nonconventional Energy
 

The costs of nonconventional energy production facilities
 
vary according to the specific natural resource employed. Silicon solar
 
cells, for example, cost about 310.00 per peak watt at the present time;
 
h ,ever, ten years ago the cost was $150 per peak watt. Perhaps with
 
further development they will cost les4 than $1.00 per peak watt by 1985.
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Solar energy heating or drying technology can be installed at a very low
 

cost and when compared to electrical energy generated from fossil fuels,
 

can be operating on a virtually no cost basis after three years. Mini
 

and micro hydros are similar in that they are expensive initially but
 

utilize a free natural resources as their energy source. Wind generating \
 
units at present would be expensive to construct, but, if properly main

tained, could supply power at very little cost for many years. Presently,
 

direct-fired biomass systems have high initial capital costs but fuel can
 

be grown locally, thus aiding in the balance of payments. Much of the
 

nonconventional technology is known; however, some applications are in a
 

relatively early stage of development.
 

d. Benefits of Nonconventional Energy
 

The economic value of nonconventional resources cannot be
 
measured in energy equivalent alone as there are additional unique
 

features attributed to nonconventional sources. Nonconventional alter

natives presently being considered do not require sophisticated trans

mission systems -- in terms of roads or electrical cable -- hence there
 

will be a savings over traditional power sources. More importantly, the
 

basic energy resource is non-depletable, hence eliminating the need to
 
make a choice between present consumption and future need (an extremely
 

interesting consideration when talking of oil as an energy or chemical
 
source). Thirdly, nonconventional resources lend themselves to rural
 

applications by providing adequate and useful power sources at the site
 

of the raw material, allowing for secondary benefits that otherwise would
 
not be realized.
 

e. Secondary Benefits
 

Benefits can be atrributed to each of the subprojects. Three
 
examples are:
 

(1) Grain Drying
 

An example of the spread effect of nonconventional power
 
sources can be seen in the introduction of improved crop drying methods.
 

At the present time, the average moisture level in harvested grain is
 

about 20%; however, the National Grain Authority acceptable figure for
 

the full government support price is 14%. (If rice is mechanically
 
dried to 14% it will not only decrease spoilage but also reduce breakage
 

thus enhancing its value on the international as well as domestic market.)
 

The grain drying techniques now being used in the rural Philippines
 

produces grain that cannot always meet the NGA standards and a conserva

tive estimate of about 5% of the crop is lost annually to moisture
 

related rot. (Philippine annual rice production is four million metric
 

tons making the loss to the economy 200,000 metric tons worth $30 million
 
at present prices.) The introduction of inexpensive, effective and
 
easily maintainable solar grain dryers would supplement the mechanically
 

dried grain processed in the Philippines (estimated at 11 in 1977) thus
 
increasing marketable produce through the reduction of post harvest waste
 

due to poor drying technology. The economic value of the introduction of
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solar grain dryers if only used by 10% of farmers would be worth $3
 
million per year in spoilage reduction alone to say nothing of the
 
ability to command the top market price.
 

(2) Refrigeration:
 

Nonconventional energy resources can also be used to 
power refrigeration units. The proposed units, powered by solar energy, 
are ideal for installation in rural areas not yet supplied with electrical 
power -- a situation very similar to many poor fishing villages in the 
Philippines. With such units, fishermen could preserve their catches by 
means other than drying thus increasing the market value of their products, 
Dried fish are worth less than fresh fish in the marketplace. Fishermen 
whodo not have refrigeration avaiiablc to tiem are at the metcy ot the 
marketplace as well as the transportation system. 

The magnitude of fish production in the Philippines is
 
quite significant. In 1975, the total fish catch of the Philippines,
 
1,336,803 metric tons, was worth about $800 million. Approximately 5%
 
of the total production was exported leaving the remaining 95% for
 
in-country consumption primarily as a food fish. Since fresh cooked
 
fish is a staple in the Philippine.diet, the value of being able to
 
preserve fish without salting, smoking or drying is obvious. Fishermen
 
could market their products based on demand rather than having to be at
 
the mercy of supply thus allowing for income on days when they could not
 
fish. Fish products would bring the optimum price in the marketplace
 
as they would be sold fresh rather than dried or frozen (frozen fish are
 
worth less than fresh fish in the Philippines).
 

(3) Biogas Plant
 

Another nonconventional energy system is the methane
 
generator. The gas produced from the waste materials of a rural family
 
of six can supply cooking fuel and the processed slurry can be used for
 
fertilizer. In addition, the methane generator consumes all of the
 
waste/fecal material from humans and animals thus improving the sanitary
 
conditions for the family.
 

The economic benefits of such a unit are several. The
 
improved health situation although difficult to quantify is obvious as
 
over 80% of the rural population of the Philippines is plagued by
 
parasitic infection and gastro-intestinal disease. Improving sanitary
 
conditions will reduce the days lost to illness thus increasing the
 
productive capacity of farm workers. In addition, the nutrients lost
 
to parasites will be reduced leading to the full utilization of ingested
 
food.
 

The methane gas produced can easily supply the cooking
 
needs for the family of six. At the present time about 70% of the
 
population of the Philippines -ooks on wood fired stoves. This not only
 
is expensive, a family of six burns about a peso's worth ($.13) of wood
 
per day, but it is also harmful to the environment as more and more
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timber land is cut to supply needed fuel. The economic effect of the
 
Philiprines' current poor forest management practices is well known and
 
has been quantified in other project papers.
 

The third benefit of the methane generatcr is the
 
fertilizer made from the slurry. A similar nitrogen rich triple fifteen
 
(nitrogen, potassium, phosphate) fertilizer is currently worth $60
 
($8.00) for a 50-kilogram bag or about $145 per ton. A methane generator
 
would produce one bag equivalent per week at no cost other than the
 
original installation costs for the pit and the collector.
 

3. Administrative Feasibility
 

a. Recipient
 

The Bureau of Energy Development (BED), of the Depart
ment of Energy (DOE) will be the central coordinating agency for the
 
Government of the Philippines. The Department was created by Presidential
 
Decree in October, 1977, and encompasses the BED, the Bureau of Energy
 
Utilization (BEU) and the Philippine Atomic Energy Commission. The
 
organization chart of the DOE is shown in Annex ZE. The BED is primarily
 
responsible for the exploration, extraction, development and exploitation
 
of fossil, nuclear, geothermal and nonconventional energy resources. The
 
latter covers all areas of applied research to be financed under the
 
proposed grant and loan. The BED assumes the same functions as the
 
Energy Development Board which was created by P.D. in March 1976 and
 
which was superseded by the BED. The BED's powers and functions are
 

stated in P.D. 1068 included as Annex 2F.
 

The Nonconventional Resources Department (NCRD) of the
 
BED has responsibility for formulating and administering the implementa
tion of a national program to develop nonconventional energy resources.
 
The NCRD reviews all proposals concerning nonconventional energy research
 
and development and funds or facilitates the funding of approved projects.
 
This division also coordinates and monitors the progress of all current
 
research and development activities and where appropriate, provides
 
technical assistance to other Government agencies and private corporations
 
conducting research in the nonconventional energy field.
 

The BED, including the NCRD, has a staff of approxi
mately 100 professionals, of which 2 hold Ph.D. degrees and 6 hold
 
Masters degrees in various fields of management, engineering and
 
applied science. The Bureau has been aKle to offer sufficient induce
ments to attract staff from the private sector. Further staff increases
 
are currently under consideration by the Budget Comnission an6 are
 
expected to be approved. The current staffing pattern of NCRD is shown
 
in Annex 2G.
 

The present Director of the NCRD has a Ph.D. degree
 
in chemical engineering and has had extensive experience in the manage
ment of energy research and development activites. Under his guidance
 
the Bureau has made an impressive start in carrying out its mandate.
 
Table 5 provides a summary of the research projects which are currently
 

under consideration, are ongoing or have been completed.
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TABLE 5 

NCRD Projects: 1977 -

Project Title 


Regional Biogas Plants 


BED Solar Water Heater 


Producer Gas for Irrigation 


Solar Aircon House 


Solar Test Facility 


Application of Alternative
 
Sources of Energy in an
 
Integrated Food Processing
 
System 


Barrio Electrification Using
 

Agricultural Waste Fuel 


Anhydrous Alcohol Pilot Plant 


Wind Turbine Electric Power
 

System at Basco Tadar Station 


Alternative Energy System for
 
Rice Producing Community 


Communal System of Converting
 
Waste to Energy 


Alcogas Project 


Biogas Utilization for Internally
 
Combustion Engines* 


Hybrid Windmill 


Noncon Promotion Program 


Pyrolysis of Waste 


Crop Drying Using Hot Spring" 


Utilization of Low Pressure
 
Gas Emanation 


Solar Distillation-'r 


1978
 

BED 


Funding 


120,000 


5,000 


40,000 


675,000 


750,000 


84,600 


94,000 


55,000 


163,000 


101,000 


96,000 


496,000 


143,000 


59,000 


685,000 


384,000 


185,000 


100,000 


137,000 


Page 1 of 2
 

Implementing
 

Agency
 

B A I
 

in-house
 

UP/NSDB/NIA
 

in-house
 

in-house
 

PSB/BATEK
 

4SDP/NEA/EDF
 

P S B
 

PAGASA
 

H S C
 

H S C
 

PNOC
 

Maya Farms
 

P S B
 

in-house
 

UNIDO/in-house
 

UPLB
 

P S B
 

UP/BAI
 



- 32 -

TABLE 5. 


NRCD Projects: 1977 -

Project Title 


Utilization of Hot Spring Water
 
for Power Generation* 


Cow Manure Biogas Production
 
and Utilization in an Integrated
 
Farm System at Alabang 


Low Cost Continuous Flow Drying
 
System Using Rice Hull as Fuel 


De:sign and Development of a 10-KW
 
Hot Spring Power Plant* 


Integrated Energy System for a
 
Small Island 


Solar Water Heating Demonstration,
 
Industrial Bottling Plant* 


Solar 4ater Heating Demonstration,
 
Commercial Hotel* 


Rural Service Projects 


Comprehensive Energy Resources/Site 

Survey* 


Economics and Net-Energy
 
Analysis of Biogas System* 


Dendro-Thermal Power Pilot Plant* 


Test for Solar Water Heaters* 


Project Management (NCRD Operating
 
Budget) 


Sub - T o t a 1 


Contingencies 


TOTAL 


* For 1978 

1978
 

BED 

Funding 


4
412,000 


120,000 


159,000 


305,000 


227,000 


285,000 


217,000 


75,000 


500,000 


82,000 


1,500,000 


695,000 


600,000 


9,576,000
 

300,000
 

t9,876,000
 

Page 2 of 2
 

Implementing
 
Agency
 

Geotherma Div.,
 
BED
 

B A I
 

UPLB
 

DLSU
 

H S C
 

S M C
 

Zamboanga
 
Factors
 

in-house
 

Planning
 
Div., DOE
 

NIST
 

NPC
 

in-house
 

in-house
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While the Bureau itself does conduct a significant amount
 

of research, the bulk of the pilot demonstration projects included
 
under the proposed loan will be undertaken by other Government agencies
 
and/or other local entities. The BED already has a well defined system
 

of identifying, developing, and implementing projects through other
 

agencies:
 

(1) 	the Bureau prepares a detailed scope of work for a
 

specific applied research activity and identifies
 
candidate sites.
 

(2) 	the Bureau solicits a technical/cost proposal from
 
an appropriate Government Agency or private
 

institution.
 

(3) 	the Bureau reviews and approves or rejects the
 
detailed work plan and budget.
 

(4) 	if approval is granted, the Bureau advances the
 
necessary funds to carry out the initial phase of
 

the project.
 

(5) 	atter reaching designated points in the implementa
tion process, the Bureau reviews progress to date
 

and makes a determination to continue the project
 
as originally envisioned, redesign the activity, or
 

to terminate the project.
 

(6) 	following completion of the project, the Bureau
 
conducts a post-project evaluation to determine
 

the technical economic and social feasibility of
 
replicating the results on a broader scale.
 

Proposals for some activities planned under the loan are
 
already under consideration by BED while proposals for other activities
 
will be solicited from appropriate sources. The National Electrifica

tion Administration, whose capabilities in the power distribution field
 
are well documented, will be responsible for the design, installation
 

and operation of the mini-hydroelectric units to be investigated. The
 

University of The Philippines College of Engineering, which has conduc

ted a significant amount of solar energy research in the past, will be
 

heavily involved in the applied solar research envisioned. The Bureau
 
of Forest Development of the Department of National Resources will
 

participate in the "energy plantation" research and development, as
 
well as the conversion of other forestry wastes into process steam,
 

electricity, charcoal and liquid fuels.
 

While the Bureau's project development/implementation
 

process is well-defined and the Bureau has effectively carried out its
 
responsibilities for the past two years, the number and scope of additional
 

projects to be undertaken under the proposed program will undoubtedly
 
tax the existing staff. Therefore, to assess the capabilities of the
 

BED, a team of three U.S. consultants visited Manila in November, 1977,
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current research activities and discussed 
the proposed
 

reviewed 	 that, with the assistance
The team concluded 

program with Bureau staff. 


of a full-time project coordinator 	
and short-term technical consultants,
 

trips by selected
 
inclusion of brief observation/familiarization
and the 


Bureau staff to appropriate U.S. institutions, 
BED would have the
 

effectively design and manage the 
demonstration
 

technical capability to 

projects. con-Consulting services will be financed 
under the grant portion
 

Specialists in biomass conversion, direct 
solar 


of the program. 


version, small-scale hydropower, 
and photovoltaics have already 

been
 
The
 

identified by ASIA/TR, and several 	
participated in project design. 


to assist the BED in:
 
consultants will be made available 


planning individual subprojects;
 

reviewing subproject proposals;
 and
 
preparing technical specifications 

for hardware; 


reviewing and evaluating progress.
 

a relatively new organization 
and has had limited experience
 

The BED is 
 As the technical
 
in contracting with expatriate 

personnel and firms. 


assistance to be provided under the grant element 
of the program will
 

the Mission contracttime basis,
a short lead
generally be required on 	
initial TA contracts after
 

ing office will negotiate and 
administer the 


BED approves the bio-dara for individual consultants. Procedures will
 

be reviewed periodically to evaluate the need to continue this method of
 

the use of direct
the Mission Director can authorize
As
contracting. 	 as to the most
 

funded under grants, subsequent 
decisions 


AID contraccs 


appropriate method of contracting 
will be made on a case by case 

basis.
 

b. AID
 

Normal AID monitoring requirements 
will be carried out by
 

While full-time assignment of 
a
 

USAID's Capital Development 
Office. 

not envisioned, a significant 

amount of the
 
direct-hire staff member is 


to effectively participate in
 
project manager's time will be 

required 


the review of subproject proposals, 
assist the BED in procuring
 

appropriate technical assistance, 
and arranging both short and long

term training for the staff of 
the 	BED and the various other 

implement-


AID approval of technical proposals, 
including detailed
 

ing agencies. 	 to 
the disbursement of
 
work plans and budgets, will be 

required prior 

to
Specialized consultants 
for individual subprojects.
loan funds 	 as 
deemed
 

assist USAID with these technical reviews will be used 

As subfunded under the grant.


These services will be 
necessary. 

in the implementation process, the
 

projects reach designated points 


USAID project manager will participate 
with representatives from the
 

evaluate progress, make recomtechnical consultants to 

BED and U.S. 


for modifying the subproject 
design or concur in continuation
 

can
mendations 	 AID monitoring requirements 

of the activity as originally planned. 


be accomplished with the capital 
development staff proposed for 

FY 79.
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D. FINANCIAL ANALYSIS AND PLAN
 

1. Financial Rate of Return
 

The Nonconventional Energy Development Project includes both loan
 
and grant elements. Primarily, the grant will finance institution build
ing, data collection, and the diss.Lnination of information; hence there
 
will be no revenue producing activities.
 

The loan will be utilized to finance applied research re
lated to nonconventional energy technologies. The program is by
 
definition experimental; therefore,actual cost projections allowing for
 
meaningful financial analyses are not available. One of the basic objec
tives of this pilot project is to generate accurate capital, maintenance,
 
and operating cost data which will enable the GOP to determine the finan
cial feasibility of developing nonconventional energy resources on a
 
broader scale.
 

Nevertheless, sufficient power will be generated under several
 
of the subprojects to warrant marketing the energy produced during the
 
operational phase of the program. In making the implementation arrange
ments for these subprojects, BED will negotiate agreements with the
 
implementing agencies, most likely NPC or NEA, for marketing the power. 
In these instances it is anticipated that the plant will be tied into an 
existing grid, and the power will be sold directly to the local coopera
tive at prevailing rates. Revenue generated will be utilized to finance
 
operating and maintenance costs. For other subprojects, 0 and M costs
 
will be financed directly from project funds.
 

2. Budget Analysis of im-nrementinS Agencies
 

The urgency of the energy problem in the Philippines is emphasized
 
by the creation of a separate Department of Energy. The current GOP
 
emphasis on developing indigenous sources of energy is evidenced by the
 
increased expenditures over the past two years for applied energy research.
 
Table 6 shows the development (project) and recurrent (operating) budgets
 
which will be made available to the Bureau of Energy Development for non
conventional energy research during the planned four to five-year life of
 
the AID-financed program.
 

TABLE 6
 

NCRD Budget (PIO0) 

PY I PY 2 PY 3 PY 4 PY 5 
Year 1973 1979 1980 1981 1982 1983 

Recurrent 600 2,000 2,000 2,200 2,500 2,500 
Development 

Total 
9,300 
10,400 

i/4900 
16,900 

0 
13,400 

13,100 
15,300 

10,100 
12,600 

10,400 
12,900 
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In addition to the direct financial and in-kind support to be
 
provided by BED, approximately 10-157. of each individual subproject
 
total cost will be contributed by the implementing agency. These funds
 
will be committed prior to the initiation of any subproject. Table 7
 
is a breakdown of U.S. and GOP contributions for each subproject by
 
project year. Table 8 is a sutmary of the BED and implementing agency
 
contributions. All counterpart funds required for activities other
 
than the pilot projects will be provided directly from the NCRD budget.
 

NCRD will undertake other applied research not directly related
 
to the AID-financed program during the next four or five years; however,
 
the subprojects to be financed under the loan will be the focal point of
 
the NCRD program and will, in many instances, be extensions of work
 
already underway or completed. The budget to be made available to BED
 
for nonconventional energy research will be adequate to enable the NCRD
 
to accomplish both objectives.
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TABLE 7 

Cost Breakdown Per PY (Pesos) 

FY 79 FY 80 FY 81 FY 82 & 83 

PY I PY 2 PY 3 PY 4 & 5 
U.S. G.O.P. U.S. G.O.P. U.S. G.O.P. U.S. G.O.P. 

1.- Mini-Ilydro 132,000 44,000 3,810,000 1,270,000 840,000 280,000 295,000 98,000 

2. Micro-Hydro 156,000 52,000 3,258,000 1,087,000 785,000 262,00 332,000 111,000 

3. Power of Waste 180,000 60,000 1,815,000 605,000 150,000 50,000 135,000 45,000 

4. Pyrolysis 386,000 217,000 855,000 -- 435,000 179,000 63,000 124,000 

5. Solar Refrigeration 20,000 167,000 1,426,000 137,000 1,839,000 152,000 -- 177,000 

6. Solar Dryer 139,000 169,000 729,000 142,000 4,664,000 80 ,000 -- 586,000 

7. Solar Cells 84,000 135,000 754,000 -- 400,000 300,000 -- 181,00() 

8. Dendrothermal 200,000 258,000 22,148,000 4,866,000 4,083,000 10,000,000 259,000 64,000 

9. Wind Power 750,002 250,000 1,500,000 500j 0j 300,000 97,000 7600 0 25,000 

TOTAL 2,047,000 1,352,000 36,295,000 8,607,000 13,496,000 12,121,000 1,159,000 1,411,000 

1. Surveys 200,000 150.000 !400,000 100,000 150,OOO 100,000 150,000 100,000 

2. Solar/Wind -- 11,00 6/5,000 25,000 375,000 150,000 -- 130,000 

3. Consultancy 788,000 141,000 788,000 141,000 788,000 141,000 788,000 141,000 

4. Project Coord. 630,000 125,000 630,000 125,000 630,000 125,000 -

5. Participant T. 654,000 197,000 654,000 197,000 654,000 197,000 654,000 197,000 

6 . P u b lic In fo 4 7 ! ,0 00 16 5 ,0 0 0 25 0 ,0 00 105 , 0 0 0 0 00 85 0 0 0 ? 5 Q2 0 9 

TOTAL 2,742,000 893,000 3,397,000 693,000 2,797,000 798,000 1,842,000 bb3,000 

GRAND TOTAL 4,189,000 2,245,000 39,692,000 9,300,000 16,293,000 12,919,000 3,001,000 2,074-M 

($ equivalent) 648,533) (299,333) (5,292,266) '1,2li0,000) (2,197,400)(1,722,533)( 460,133) (276,533) 
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Source of Counterpart Funds for AID Proiect (Pesos) 

Part 1 

FY 79 FY 80 
PY.1 PY 2 

Total Implementing : Total Implementing BED 

G.O.P. Agency G.O.P. Agency 

Activity -Counterpart Counterpart Counterpart Counterpart Counterpart Counterpart 

1. Solar dryers 169,000 84,000 85,000 142,000 71,000 71,000 

2. Solar Refrigeration 167,000 112,000 55,000 137,000 91,000 46,000 

3. Photovoltaics 135,000 68,000 67,000 .. 

4. Pyrolysis 217,000 108,000 109,000 : ..... 

5. Waste-fired thermal plants 60,000 30,000 30,000 605,000 300,000 305,000 

6. !ini-hydro 44,000 22,000 22,000 1,270,000 635,000 635,000 

7. Hicro-hydro 52,000 26,000 26,000 1,087,000 544,000 543,000 

L. Wind energy 250,000 125,000 125,C00 500,000 300,000 200,000 

9. Dendro Thermal 258,000 85,000 173,000 4,866,000 1,606,000 3,260,000 

1. Project Coordinator 125,000 125,000 125,000 125,0()0 

2. Short-term Consultant 141,000 141,000 141,000 141,000 

3. Participants training 197,000 197,000 . 197,000 197,000 

4. Surveys 150.000 150.o00() 100.000 1O)) ,)O 

5. PubliL Information 165,000 165,000 ! 5 ,I, -

6. Equipment, Solar/Wind 115,0OO 115,000 25,000 25,000 

Totals 2,245,000 660,000 1,585,00( 9,300,000 3,547,000 5,753,000 
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TABLE 8 Page 2 of 2
 

Source of Counterpart Funds for AID Project (Pesos)
 
Part 2 

FY 81 FY 82 & 83 

Py : PY 4 & 5 

Activity 

Total 
G.O.P. 

Counterpart 

Implementing 
Agency 

Counterpart 

BED 
Counterpart 

Total 
G.O.P. 

Counterpart 

Implementing 
Agency 

Counterpart 

BED 

Counterpart 

1. 

2. 

3. 

4. 

5. 

-Solar dryer 

Solar Refrigeration 

Photovoltaics 

Pyrolysis 

Waste-fired 

-801,000 

152,000 

300,000 

179,000 

50,000 

401,000 

102,000 

150,000 

59,000 

25,000 

400,000 

50,000 

150,000 

90,000 

25,000 

586,000 

1i,,JUJ 

181,000 

124,000 

45,000 

312,000 

165,000 

10,000 

75,000 

10,000 

274,000 

12,00 

171,000 

49,000 

35,000 

6. 

7. 

b. 

9. 

Mini-hydro 

Micro-hydro 

Wind Energy 

Dendro Thermal 

280,000 

262,000 

97,000 

10,000,000 

140,000 

131,000 

72,000 

3,300,000 

140,000 

131,000 

25,000 

6,700,000 

98,000 

111,000 

25,OO 

64,000 

16,000 

25,000 

19,OO 

64,000 

82,000 

86,000 

6,000 

-) 

1. 

2. 

3. 

4. 
5. 

Project Coordinator 

Short-term Consultant 

Participant Training 

Surveys 
Public Information 

125,000 

141,000 

197,000 

.100,000 
85,000 

125,000 

141,000 

197,000 

100,000 
89,000 

-

141,000 

197,000 

1OO,OO0 
95:000 

141,000 
197.000 

IO1,oO' 
95,000 

6. Equipment S/W 150,000 150,000 130,000 130,000 

Totals 12,919,000 4,410,000 8,509,000 2,074,000 696,000 1,378,06, 
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3. Financial Plan
 

Table 9 is a summary of the loan and grant elements
 

of the proposed program as well as summary of the GOP contribution
 

to the project. Table 10 is a projection of expenditures by fiscal
 

years.
 

TABLE 9
 

Summary Cost Estimate and Financial Plan
 

(Sooo, ooo) 

Item AID GOP Totul FX 
Grant Loan 

Pilot Projects -- 5.647 2.516 8.163 4.786 

Project Coordi
nator 0.202 -- 0.040 0.242 0.170
 

Short-Term 
Consultants 0.336 -- 0.060 0.396 0.280 

Participant
 
Training 0.279 -- 0.084 0.363 0.279
 

Energy Survey 0.120 -- 0.060 0.180 0.100 

Solar/Wind Monitor
ing Equipment 0.140 -- 0.056 0.196 0.110 

Public Information/ 
Seminars 0.156 -- 0.060 0.216 0.040 

Sub-totals 1.233 5.647 2.876 9.756 5.765
 

Inflation 15% 0.185 0.847 0.431 1,463 0.865
 

Contingencies 107. 0.123 0.564 0.288 0.976 0.577
 

TOTALS 1.541 7.058 3.595 12.195 7.207
 

Total AID 8.599
 

Note: AID grant figure rounded to 1.550
 
AID loan figure rounded to 7.100.
 



Fiscal Year 


1979 


1980 


1981 


1982 & 1983 


Sub Totals 


Inflation 15% 
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TABLE 10
 

Projection of Expenditures by Fiscal Year
 
($000)
 

A.I.D. G.O.P. Total
 

Loan Grant
 

218 301 239 758
 

3,871 358 1,016 5,265
 

1,439 316 1,378 3,133
 

124 245 215 584
 

5,652 1,220 2,848 9,720
 

848 198 427 1,473
 

Contingencies 107. 565 

TOTALS 7,065 

Total AID 8,615 

132 

1,550 

285 

3,560 

982 

12,175 

Note: AID loan figure rounded to 7.100. 
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E. IMPLEMENTATION PLAN
 

1. Demonstration/Pilot Projects
 

Implementors for individual subprojects will likely include the 
BED; other government agencies (NEA, NRA, BAI, etc.); local universities 
(UP, Diliman; UP Los Banos): and the private sector (Maya Farms, San 
Miguel Corp., etc.). On the basis of research activities carried out 
over the past two years, these agencies are known to have the technical 
expertise needed to carry out elements of the proposed program. 

The operational flow chart for new projects to be considered or
 
initiated by BED is shown in Annex 2H. Project proposals for the develop
ment of nonconventional energy resources are submitted to NCRD for
 
evaluation and, subsequently, for funding. Guidelines for the submission
 
of proposals are outlined in Annex 21. The proposal must fully describe
 
the work plan, the capability of the proponent and the reasonableness of
 
budget, including presentation of itemized financial requirements.
 
Proposal evaluation is carried out by the Project Development Group (PDG)
 
chaired by the Director of NCRD and. includes experts in the particular
 
field under consideration. Data considered during the evaluation process
 
is itemized in Annex 2J. For the proposed program, short-term U.S. consul
tants will participate in the evaluation process. We envision that U.S.
 
consultants with expertise in solar energy, biomass conversion and small
scale hydropower, will assist the PDG during the planning and site
 
identification stage, design phase, and during some part of the operation
al phase. Pirticipant training, particularly for NCRD staff who are
 
members of the monitoring and evaluation group, will be included in the
 

program to enhance their expertise. This will be a continuing program
 
to enable NCRD staff to keep abreast of developments in nonconventional
 
energy utilization.
 

NCRD monitoring will consist of: on-site inspections; review of
 
periodic progress reports; and review of financial statements. USAID
 
will release funds quarterly to BED to allow advance payments to be made to the
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contracted agencies. Funds will continue to be released as long as the
 
contracted agencies maintain expected progress. By utilizing this process
 
NCRD and USAID will control progress towards the accomplishment if the
 
stated objectives.
 

Periodic evaluation of on-going projects will result in: 

1. Termination of project
 
2. Revision of project structure 
3. Continuation as programmed
 

Termination will result if critical evaluation criteria are not satisfied
 
or if the project appears to be duplicating work being done elsewhere.
 
Revision of the project design will be required in case of evident but reme
diable deficiencies. If the project meets the evaluation criteria, it
 
will be allowed to continue. There also may be redirection of a project
 
or transfer of finds from one area to another if government priorities
 
change.
 

USAID will monitor progress through review of quarterly and annual
 
reports and financial statements provided by the implementing agency and
 
BED. Additional project information will be supplied by a full-time
 
project coordinator who will also sd~L-e as a biaison officer with USAID.
 

2. Technical Assistance
 

a. Project Coordinator
 

BED, with :he assistance of the USAID project manager, will
 
develop a detailed scope of work for the project coordinator. BED, with
 
AID assistance, will solicit resumes from U.S. consultants with appropriate
 
expertise in managing energy related research activities. With AID
 
approval, BED will make final selection of the contractor. We envision
 
that the project coordinator will be employed under a host country
 
contract; however, to facilitate the procurement process, BED may opt to
 
have the USAID contracting office negotiate and administer a direct-AID
 
contract with the selected consultant.
 

b. Short-Term Consulting Services
 

Short-term technical assistance will be required during the
 
planning, implementation and evaluation of individual subprojects to be
 
financed under the grant. The scopes of work for these services will
 
be developed by the BED in conjunction with the project coordinator and
 
the USAID project manager. The primary contribution of these sF--ialists
 
will be to assist the BED and the implementing agencies in: (1) techni
cal design activities, including site reconnaissance and selection,
 
(2) the preparation of technical specifications for hardware procurement;
 
(3) the development of research programs carried out in conjunction
 
with the pilot demonstration projects, particularly research in silvi
culture and solar radiation data collection, and (4) evaluation activi
ties carried out both during project implementation and after project
 
completion. ASIA/ZR has already identified consultants with specialized
 
experience in biomass conversion, small-scale hydropower, and direct solar
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conversion. Several have actively participated in the project appraisal
 
and have indicated an interest in further participation. Hence, the BED
 
is fam-liar with the work and qualifications of many of these specialists.
 

As th'eir services will generally be required on a short lead-time basis,
 
it ii anticipated that, following approval of bio-data for specific 

individuals, consultants will be employed under direct-AID contracts
 
b:e negotiated and administered by the USAID contracting office.
 

c. Other Professional Seriices
 

BED will solicit technical proposals from qualified U.S. or
 
local institutions to conduct a comprehensive study aimed at developing
 
a profile of current energy use patterns and energy resources in rural
 

areas of the ?hilippines. The ultimate goals are to identify energy
 
deficiencies that impede the development of the poor rural community, and
 
to determine if nonconventional energy resources can be employed to
 

correct the deficiencies. The study envisioned is an extension of work
 
already begun by the BED. The detailed scope of work for the survey will
 

be prepared by the BED with the assistance of the project coordinator and
 
other grant financed technical consultants, if required. The scope of
 
work will be reviewed and approved by USAID prior to the solicitation of
 
technical proposals. The contractor will be employed under a host country
 
contract and selection will be made in accordance with criteria contained
 
in Chapter 1 of the Country Contracting Handbook.
 

3. Commodity Procurement
 

Hardware and equipment required wLll be procured through the formal
 
competitive bidding procedures defined in Chapter 3 of AID Handbook 11.
 

Technical specifications and design drawings, if required, will be developed
 
by the BED and/or the implementing agencies with the assistance of U.S.
 
technical consultants. The notice and instructions to bidders, bid form,
 
and general terms and provisions of the supply contracts will be similar
 
to documents used by other GOP agencies for offshore procurement and will
 
be prepared by the Bureau with the assistance of the USAID project manager.
 

All supply contracts will be awarded to the low responsive qualified
 
bidders. Normal AID approvals, specified in Handbook 11, will be required
 
during the procurement process. We anticipate that the bulk of the
 
equipment will be of U.S. source and origin; however, some Code 941
 

countries in Asia, particularly Taiwan, Korea, and India, may
 

provide a portion of the hardware required.
 

4. Construction/Installation Services
 

Some individual subprojects will involve construction/installation
 
activities which are beyond the capabilities of the implementing agencies.
 

In these instances, construction contracts will be awarded to local firms
 
with the capacity to carry out the required work. Formal bid documents
 
will be prepared by the implementing agency, in conjunction with BED, and
 

approved by AID prior to the solicitation of bids. Bidding and evalua
tion procedures will be in accordance with Chapter 2 of Handbook 11.
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Contract awards will be made to the low responsive qualified bidders, and
 
all contracts will be subject to AID approval. Local currency disburse
ments under the loan will be utilized to make progress payments to the
 
contractors.
 

5. Participant Training
 

Both short and long-term participant training will be financed
 
under the program to improve the institutional capabilities of the Bureau
 
of Energy Development and other implementing agencies. Six long-term
 
participants are programmed over the five-year life of the project.
 
Candidates for this training will be proposed by BED and approved by
 
USAID. Long-term participants will normally have the equivalent of an
 
undergraduate degree in engineering or one of the physical sciences.
 
Post graduate training in energy-related fields such as fuel science
 
and solar technology is envisioned under this element of the program.
 

Twenty short-term participants (2-4 months) have also been
 
scheduled over the life of the project. The bulk of this training will
 
be carried out at appropriate solar energy laboratories in the U.S.,
 
such as the Solar Energy and Energy Conversion Lab. at the University
 
of Florida and the Energy Laboratory at M.I.T. Short-term participants
 
will engage in this training in connection with the planning and/or
 
implementation of specific subprojects. Training will include:
 

(1) 	basic theory
 

(2) 	observing actual equipment (flat and
 
concentrating solar collectors, solar
 
cells, and solar refrigeration units)
 
in operation..
 

(3) 	working with the equipment.
 

(4) 	modifying available equipment or designing
 
new hardware for a specific use.
 

6. Imolementation Schedules
 

The overall implementation schedule for the proposed project
 
follows:
 

(1) Loan Authorization by AID/W May 30, 1978 

(2) Initiate Procurement Action for 
Project Coordinator and Initial 
Group of Short-Term Consultants May 30, 1978 

(3) Loan/Grant Agreement Executed July 30, 1978 

(4) Conditions Precedent to 
Disbursement Met 

Initial 
Sept. 30, 1978 
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(5) 	Project Coordinator and Initial
 
Group of Short-Term Consultants
 
Arrive Oct. 30, 1978
 

(6) 	Commence Development of Energy
 
Plantation Oct. 30, 1978
 

(7) 	Complete Processing Initial Long-

Term Participants Nov. 30, 1978
 

(8) 	Complete Subproject Designs and
 
Issue Requests for Technical Dec. 30, 1978
 
Proposals to Mar. 30, 1979
 

(9) 	Initial Participants Depart Jan. 30, 1979
 

(10) 	 Complete Implementation Arrangements April 30, 1979
 

(11) 	 Complete Equipment/Hardware
 
Designs and Initiate Procurement July 30, 1979
 

(12) 	 Complete Procurement (Equipment April 30, 1980
 
Delivered) to Mar. 30, 1981
 

(13) 	 Complete Processing Final Long-Term
 
Participants Nov. 30, 1980
 

(14) 	 Complete Equipment Installation Mar. 30, 1981
 
and Connence Operations to Sept. 30, 1982
 

(15) 	 Complete Pilot Plant Operations July 30, 1981
 
to Sept. 30, 1983
 

(16) 	 Complete Subproject Evaluations Oct. 30, 1981
 

to Dec. 30, 1983
 

(17) 	 Final Participants Return Jan. 30, 1983
 

(18) 	 Terminal Disbursement Date Mar. 30, 1984
 

Note: 	 Short-term technical assistance and
 
observation/familiarization trips will
 
be programmed over the anticipated 5-year
 
life of the project. The most appropriate
 
time to conduct the regional energy
 
conference has not yet been determined.
 



!o PROJECT IMPLEMENTATION SLHEDULE 

SUB-PROJECT 

a, 

0 
___ 

6 12 18 
-

24 
NO. OF 

3q 
MONTHS 

36 
' 

42 

• 

48 54 60 66 

-1. Solar, Dryers for _ I_ I [ _.... _ -- -Y i[ -- i ] vl 

Agricultural Products I. .... . . 

2. Solar Refrigeration 

System I II III 
-j 

IV V 
-

V I 

3. Solar Cells Powered 

Irrigation Pumps I1 II l I I IVi I-L _ __ 
]__ 

4. Pyrolysis I~ii vi V 7 VI. ] v II 

5. Waste Fired Thermal 

Plant I 
U7 

I ll Iv L __-__ 

1V 
11 

6. Mini Hydro Power 
(500 KW) I Unit I-1--hV 

1-
IV 

Eli IW 
V VI __ VII 

-5J:= 

7. Micro Hydro Power 
(10-100 KW) 3 Units 7 1_ 1 _ _ I v VIviII I 

8. Wind Power 1I 11 Hl -1IT _IV V II VI I. 

9. Dendro Thermal Plant 

Coupled with Energy 
Plantation 3-5 MW 

L IV 
111" -

V__ ____ ! -- I" 

I 
II 

III 
IV 
V 

VI 
VII 

- Site Selection and System Definition 
- Institutional and Implementor Arrangement 

- Engineering Design II1* - Plantation Development 
- Equipment Procurement/Fabrication 
- Installation/Construction 

- Operation 
- Technical/Socio-Economic Evaluation 
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F. EVALUATION PLAN 

Periodic evaluations of on-going subprojects will be conducted by
 
representatives of the BED assisted by short-term U.S. specialists in
 
the energy technology under consideration. These evaluations will
 
normally be carried out the end of each phase of the implementation
:t 

process as noted in the implementation schedules. Factors to be con
sidered during these routine evaluations will include:
 

(I) 	general progress toward attainment of objectives
 
outlined in the subproject proposal.
 

(2) 	further research and development data from the
 
industrialized countries which might have some
 
bearing on the viability of the technology under
 
consideration,
 

(3) 	preliminary survey data on energy demands and resources
 
of rural areas of the Philippines which might affect
 
the feasibility of replicating results on a larger
 
scale.
 

(4) 	unexpected developments in locating, developing or
 
exploiting other indigenous energy resources which
 
might suggest altering some elements of the
 
nonconventional energy program.
 

On the basis of these periodic evaluations, the BED will make a deter
mination to either:
 

(1) 	continue the subproject as originally envisioned;
 
(2) 	redesign or redirect the activity; or
 
(3) 	terminate the activity.
 

A more formal socio-economic evaluation will be undertaken following
 
completion of the operational phase of each subproject. The evaluation
 
will explore the socio-economic factors and their effect on the energy
 
use in the country. Baseline data required for the evaluation will be
 
generated through extension of the energy use study already begun by BED.
 

The survey will include:
 

(1) 	estimating current fuel use by sector, end use and
 
area.
 

(2) 	conducting an energy source assessment by type,
 
temporal distribution and location.
 

(3) 	developing village energy budgets for typical villages
 
in each of the major identified agricultural systems
 
of the nation.
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(4) 	relating economic and social development in each area
 
to energy development by identifying energy bottlenecks
 
to improving the quality of life.
 

(5) 	matching available energy sources to end-use needs in
 
terms of quantity and spatial and temporal patterns.
 

(6) 	projecting alternative energy futures based on assumed
 
growth rates and sources of energy.
 

Based on the results of the individual demonstration projects and
 

an analysis of the data generated from the energy survey, realistic
 
determinations can be made regarding the technical/socio-economic
 
feasibility of replicating the results on a broader scale.
 



Annex I - Page I of 6
 

PROJECT ANALYSIS
 

1. Social Analysis
 

Preface 

The purposes of this analysis are to examine the socio-cultural
 
landscape into which this project will fit, determine its potential
 
for diffusion, and discuss its sozial ccnsequences and potential
 
benefits.
 

It should be understood at the outset that this project is an
 
experiment in developing alternative sources of energy. The reason
 
for the experiment is to learn whether or not certain small-scale non
conventional energy technologies are applicable to the Philippines.
 
Given the tentative nature of the project and the fact that sites for
 
subprojects have not yet been determined, it is not possible to discuss
 
with precision how many people will benefit, who these people are, and
 
the manner in which the project will affect them. However, judging from
 
current energy use in te rural Philippines and from what is known of
 
the rural electrification e-perience, an attempt is made to foretell 
in 	general terms and with cautious, predictions how this project will be
 
received and how it may benefit people.
 

A. The Proiect 

The need for developed energy alternatives in the rural Philippines 
is compelling. Geography and limited resources make the extension of the 
electric grid to all areas of the country slow or impossible. The 
Philippines continues to import fossil fuels and these fuels are unlikely 
to be allocated to rural areas due to high cost and the lack of a zransmission 
system. Similar problems are encountered with other conve-Ltional alternatives 
(coal, geothermial and nuclear): the cost is high and the "ransmission system 
is lacking. 

The Nonconventional Energy Project will assist the Philippine
 
government in organizing, implementing and evaluating pilot nonconventional
 
energy programs. The projects will be developed, tested and analyzed in
 
energy deprived areas of the country, and then suitable projects can be
 

further developed on a larger scale.
 

B. The Sociocultaral Landscame 

Attempting to implart or transfer an innovation to any new
 
milieu means confronting the economic, cultural, social, and institutional
 
barriers that impede change; no one familiar with the problem of accelerating
 
development has any illusions about the 3peed with -which this can be
 
achieved. In coping with the social forces that have played upon his perso
nality and societ-7, the rilipino has continually demonstrated adaptability
 
and. recepcivity to change I , Learning to use energy in new forms and new ways
 

I/ 	Cordero, Felicidad, General Sociology: Focus on the Philiovines.
 
Ken, Inc., 1977, pp. 42-61.
 

I 
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will be an equally interesting challenge. The communities in which
 
these technologies will be tested are tradition-dominated rural societies
 
geared to subsistence living and imperfectly linked to imperfectly orga
nized markets and culture centers. Desire or capacity to participate
 
in derelopment projects is low among the very poor and programners must 
be aware of the obstacles that slow the acceptance a - dissemination of
 
any teachnology.
 

Despite t ie social setting and the various elements of resistance,
 
it may be said that nothing unique or specific exists in the target
 
beneficiaries' social heritage or value system that would preclude
 
experimentation with innovative technology. No cultural barrier or
 
conflict can be identified which will block or forever make acceptance
 
of this project impossible. In fact, because this innovation holds
 
promise for meeting some of the felt needs of the rural people -- elec
tricity, irrigation, more and better water -- there should exist subs
tantial motivation on their part to consider it.
 

Any list in which cormiunity priorities are ranked invariably shows
 
water (for irrigation and human consumption) and electricity among the
 
top ten "needs" or "problems" as perceived by the rural people themselves.
 
For example, from the study, Let My People Lead, a list entitled, "Problems
 
Perceived as Important by Bicol River Basin HoUsehold Heads," ranks
 
electricity seventh in order of importance and irrigation among the top
 
five.!/. In a survey conducted in 1974 on the barangay Alibocboc in the
 
province of Pangasinan, the community placed electricity first on their
 
list of priorities and a water system second.2'
 

There is, of course, great motivation on the part of the Philippine
 
government to see the nonconventional energy project succeed as the
 
Philippines is an energy-importing nation. The slogan heard daily on
 
radio and television and disseminated widely in print, "Save energy -

Save yourself" has heightened the population's awareness of energy
 
shortages. While it is doubtful that the target beneficiaries, isolated
 
as they are, have been appreciably affected by such a campaign, it is
 
undeniable that the project is in harmony with the development programs
 
of the national government and as such there has already been some
 
public preparation for it.
 

Although this project represents the first of its kind in the
 
Philippines, there are already in successful operation limited applica
tions of nonconventional energy. For example, windmills exist in Batangas
 
and Laguna. In Mindoro Oriental the government has built a wind-driven
 
electric dynamo and the University of the Philippines is experimenting
 
with methane digestors. The International Rice Research Institute, also
 
in Laguna, is conducting considerable research on a wind device to pump
 
water for irrigation. Therefore, while this project is the first
 
organized effort at installing and testing nonconventional energy sources, 
the Philippines has already shown sufficient interest in :he technology 
to begin some small-scale experimentation of its own. 

1/ Lynch, Frank, et. al., Let My People Lead. Institution of Philippine

Culture, Ateneo Universit:, 1976, p. 37.
 

2/ Howe, James w. and Knwland, William E., "The Potential of Small-Scale
 
Renewable Energy Techniques", Focus, 1977/3 p. 20. 
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Although non-conventional ener-gy technology is being tested inother areas of the world, the Philippine setting is unique in that
it will field test sub-projects in areas that resemble future application sites. 
Close scrutiny will be given to pror,.ess of the
transfer process, and the BED will attempt to 
isolate the factors
that insure program support. 
 Several of the principles being incorporated into the research effort and rural application include:
 

(1) 3aranaav residents must be the ones to 
manaze and maintain
the system. 
If rural residents are interested and willing 
to undertake such a program, it -willbe because they perceive that the energy
source will contribute to their deveelopment and well-being. 
 An
important part of the process will be involving villagers in tests
and encouraging them to 
help evaluate results.
 

(2) The initial oroiects miust be stmvle. Hardware must be
suited to the resources and needs of individual conmmunities.specific primar- energy sources, 
The
 

e.5. sun, vind, or organic wastes, and
the tasks to be performed should be carefully determined joi-tlv by theexperts and the beneficiaries prior to selectionthe and installation 
of the particular device.
 

(3) It mTust not be :co exoensive. A bisic goal should be for thetechnologies to pay for themselves. 3ecause of their generally heavyinitial cavital cost, full front end payments by beneficiaries will notbe feasible. overrment subsidies will be necessar-7 just as they now arefor the ruiral electrification proiect. tncreased productivity andreduced fuel costz eventually should compensate for this initial capital

burden. !
 

C. Diffusion 

Since this project is an experimental one, diffusion of the
innovation beyond the initial target population is a critical issue.
Again, desire or capacity to participate in development projects is low
among poor asthe very and the target -roup shifts more to the poor,achievement of spread effects will b5come even more 
the 

difficult. However,news of the benefits of nonconventional ener-y devices, and finally thedevices themsel':es, can be expected to diffuse if most or all of the
following condi-ions are ptesent:
 

(1) Thereis an awareness of he device. Communication betveenpeople as -heto existence, availabilit, and success of a small hydroelectric unit or crop dr-.er 
-mstoccur. Leadership authority patterns
from the national level to the baran'ay level should spread the ideas
both vertically and horizontally. 
 "obilitv of -he population will also
ser-ve to diffuse progress of the device  the mi=rations of students,wor'ers, 
officila s, *;isitors. Disse-minators rill include baran-ay officials,
Leaders, and 
-he media.
 

H/-owe, ;ar-.es 
 Kanwland',ii.am. 7., "Te ?otential of Small-ScaleRenew abla Energv Techniques", Focus, L977/3 p. 30. 
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(2) Experimentation and testing of the device is sufficiently

extensive to demonstrate economic benefit. People with very limited
 
incomes have little money to risk. Actual examples of positive
 
results in the form of increased income and satisfied users will have
 
to be made clear to future beneficiaries.
 

(3) The benefits prove immediate and tangible. Any project that
 
does not show rather immediate and tangible resulcs will not diffuse.
 
Farmers for example, may be motivated to adopt an innovation when they
 
are convinced an increase in palay per hectare will follow.
 

(4) The benefits accrue directly to the people involved. What
 
can be expected to motivate the target population is an innovation
 
that will benefit them and their families direct. What will activate
 
them is a demonstration as to how project will irrigate their land,
 
increase their income, ease their burdens, improve their lives.
 

D. Social Imoact and the Distribution of Benefits
 

While the Philippine Bureau of Energy Develoyment is the recipient

of the loan proceeds, the energy deprived inhabitants of small, remotely
 
located communities will be the long-term beneficiaries of the proposed
 
experimentation.
 

Because specific sites where subprojects will be implemented have
 
not yet been determined, specific information regarding the beneficiaries
 
cannot be provided. But because the projects are designed to work in
 
remote, unenergized areas, what can be provided is a description of such
 
areas and the life people lead there.
 

A typical beneficiary family will live in a remote, rural community

that has heretofore been largely by-passed by development efforts. The
 
head of household will probably be a farmer or a fisherman. Lack of
 
irrigation makes more than one 
cropping unlikely for the farmer c-ad the
 
absence of refrigeration makes cold storage of fish impossible for the
 
fisherman. Because 80 percent of the rural communities have not formal
 
water system, women and children must apportion considerable time each
 
day to portering water from a well as far as two kilometers away. With
 
the probability of contamination great, throughout their lives, family

members will suffer from water-borne diseases. The beneficiary family
 
will live in a dwelling of nipa palm or salvaged wood lacking most
 
amenities. Precise annual income figures are unavailable, but the
 
beneficiaries will represent the lowest 40 percent of the nation's
 
economic strata. While rural communities and rural families vary in
 
size, the average family has six members and the average community has
 
a thousand people. Irrespective of size, however, rural communities
 
and rural families share four characteristics: they are predominantly
 
agricultural, they are poor, the7 lack adequate sanitation and health
 
facilities, and they are socially and physically isolated.
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Currently, rural residents spend a large portion of their day
 
3athering fuel, carrying water, and pounding grain. 
 Since these
 
activities :.rust o on even during periods of the crop cycle ,hen the
 
demand for labor is 
greatest, they interfere with production. More
 
available energy could pernit increases in the cultivation, irrigation,
 
harvest, and storage of crops. 
 For example, the adaptation of existing
 
solar drying techniques for use in farming communities could make a
 
significant impact on production. An estimated 10 percent Loss of the
 
rice harvest is attributed to incomplete and/or inefficienc dry.ing

resulting in crop spoilage. Asolar grain dryer in the 
village will
 
decrease losses.
 

The lack of plentiful potable water in rural conmunities pnses a
 
number of problems in health and environmental sanitation and the need
 
for convenient and inexpensive sources of safe water is acutely felt.
 
Increased energy could supply clean water for drinking and hot water
 
for sanitation. increased energy could also supply villages with more
 
water as sheer quantity is often a problem.
 

Wdind energy could be used for pumning :resh water for domestic,
 
livestock and agricultural needs, and 7eneratn- electricit-i,
 

Improved coimmnication ste-m.ing from the availabilit' of modest
 
amounts energy "will Lnpact on agricultural problems, public health,
 
nutition, and f planning. Refrigeration or ice boxes would enable
 
rural households to benefit from an increased utilization of available
 
foodstuffs and the attention now focused on the daily quest for food
 
could be turned to other endeavors.
 

To the extent tnat this project would improve the qua.iitv7 of life
 
for the rural Filipino male, iL: would improve the quality of life for
 
the female. Certain subproieccs can be e-xected to impact directly
 
and equally on both sexes; however, the subprojects that provide

electricity in the home would specifically benefit women. 7ie ty ical 
rural women perceives her role in society as that of housekeeper.
She spends at least 29 days a month and a minimum of eight hours a day 
on this activity. In addition, she shares equally in the struggle for 
economic survival taking on the subsistence p-rt of farm work as an 
unpaid laborer. Little time is left for recreation or self-growth. 2 

Whatever direction electricity develooment might take, its presence
in the lives of rural women presents the potential for an improved 
existence. 

1/ 	Rojas-Aleta, Isabel, et. al., A Profile of Filipno Women.
 
Philippine 3usiness for Social ?rogress, p. 195.
 

2/ 	 .atiomwide Sur-iev on 	 the Socioeconomic lmDact of Rural Ee'--rification. 
National Electrification Administration. Completed in 1977, as yet
 
unpublished.
 

L 



Annex 1 - Page 6 of 6
 

Another major benefit of this 
program is the fund of nonconventional energy knowledge. 
Philippine energy policymakers will

have available 
a body of useful information. 
Also, there would be
a much better understanding of how to 
best introduce new energy tech
nologies to rural communities.
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Coal Measures of Goal Achievement Means of Verification Important Assumptions 

To develop alternative 
energy sources for use in 
the Philippines that allow 
the GOP to decrease its 
dependence on foreign 
fossil fuels 

Decrease in percentage of 
energy requirements supplied 
by foreign fossil fuels 

Data from: 

Department of Energy and 
National Economic 
Development Authority 

GOP fossil fuel importation 
continues to consume foreign 
exchange thus making the 
development of alternative 
energy sources a continuing 
priority for the country 

Purpose End of Project Status 

To test economic and tech-
nical feasibility of non-
conventional energy scurces 
as a substitute for fossil 
fuels, with particular 
emphasis on those sources 

DOE has full reports on the 
sub-projects that indicate 
economic and technical 
feasibility in addition to 
assessing replicability and 
social acceptance. 

Reports are available and 
projects continuing,repli-
cable sub-projects are funded 
by 4the DOE/GOP or by private 
sources 
NEDA planning documents 

Private sector willing to 
support non-conventional 
energy generation 
Development on non-fossil 
fuel/energy sources continues 
to be COP and private investor 

that are available in 
rural areas, 

GOP develops plan for use of 
non-conventional energy that 

DOE budget proposals priority 
Non-conventional energy Is 

draws on govt. and private socially acceptable 
sector support and financing 

Outputs Magnitude of Outputs 
Working field projects in 
the fields of: solar energy, 

Solar: drying units, refrige-
ration units, irrigation 

Observation, DOE and AID 
records and evaluations 

Appropriate staff can be 
either recruited or trained 

wind energy, biomass conver- pumps both in US and in the 
sion and small scnle hydro- Wind: 20 water pumps, 12 wind Philippines 
power turbines for electricity 
Participant training Biomass: dendro-thermal plant, 
Information sharing confer- waste-fired thermal plant, 
ences and workshops pyrolitic converter 
Energy library/information llydro:12 micro hydros (100)Kw) 
center 1 mini hydros (50OKw) 
Functioning solar and wind 6 long terms and 20 short term 
monitoring and test centers participants 

12 energy workshops/seminars 

Inputs Implementation Target 
USAID: 

GOP : 

$ 7,100,000 (loan) 
$ 1,550,000 (grant) 
$ 3,595,000 (' costs) 

Grant:- 79 80 81 82 83 
Training x x x x x 
Staff x x x x x 
Conference x 
Equipment x 
Loan: 

Budget records and audits 
USAID: Full allotment will be 
received as planned 
COP: Budget requirements will 
be allotted as planned and non
conventional energy exploration 
and research remains priority 

Solar x x x x x 
lydro x x x x x 
ind . jomass xx xx xx x x x x 
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Project Description
 

Goal:
 

The goal of this project is to develop alternative energy
 

sources for use in the Philippines that allow the GOP to decrease its
 

In 1977, 93.8% of the Philippine
dependence on foreign fossil fuels. 


energy demands (that have an economic cost) were met vith imported
 

oil. The remaining 67. of energy needs were satisfied with coal and
 

hydro energy sources. Since the Government of the Philippines is
 

presently relying on foreign imports to satisfy nearly all of its
 

the country's economy (in 1977, crude oil importation
energy needs, 


to the Philippines)
made up 28.9% or $1.1 billion of total imports 


is heavily dependent upon the pricing and productive capacity of the
 

Clearly, the nation must develop alternative
oil producing nations. 


energy sources in order to free the Philippines from almost complete
 

dependence on the oil cartel for its energy needs.
 

In the Government of the Philippine's ten-year power
 

development plan of October 22, 1977, a National Energy Policy has been
 

formulated to: "promote the stability in the growth of energy supplies
 

while maintaining equity in energy distribution within the country
 

that is aligned with areas identified as priority for social and
 

economic reasons." In addition, the GOP's Department of Energy is
 

seeking to explore new sources cf energy for the country. Although
 

fossil fuels will continue to supply a major portion of the future
 

step up research
Philippine energy needs, the Government intends to 


two major energy resource areas;
and development activities in the 
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domestic natural resources (oil, coal, geothermal and nuclear) as well
 

as nonconventional energy resources - heretofore underdeveloped.
 

Purpose:
 

The purpose of this project is to test the economic and
 

technical feasibility of nonconventional energy sources to develop
 

an appropriate alternative to foreign-procur-md fossil fuel. By 1985,
 

the Government of the Philippines hopes to develop nonconventional
 

energy sources to the extent that they can supply nearly 1% of the
 

country's energy needs. By the year 2000, the government projects
 

that a little over 10% of its e'nergy requirements will be supplied
 

by nonconventional energy sources. The increase in 
the reliance on
 

nonconventional energy sources will be accompanied by a comcomittant
 

percentage decrease in oil dependency as 
well as an increase in other
 

energy alternatives. Projections for the future usage of various
 

energy sources is given below:
 

Energy Source Equivalent MMB and % Distribution
 

1977 1985 2000
 

Hydro 4.6 (5.5%) 14.6 (8.8%) 37.0 (8.0%)
 

Geothermal --
 14.0 (8.5%) 46.0 (10.0%)
 

Oil 83.4 (93.8%) 119.2 (72.0%) 245.0 (53.0%)
 

Coal .6 (.7%) 10.7 (6.5%) 46.0 (10.0%)
 

Nuclear --- 6.0 (3.6%) 41.0 (8.9%)
 

Nonconventional ---
 1.0 (.6%) 47.0 (10.1%)
 

88.6 (100.0) 165.5 (100.0) 462.0 (100.0)
 

) 
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Upon completion of the project, the Department of Energy will
 

have complete reports concerning the various experiments in non

conventional energy sources funded under the project. In addition to
 

the technical and economic feasibility of the project, the DOE will
 

also be interested in determining the social acceptability of the
 

individual methods of energy generation, as many of the specific
 

projects will be suited Lo a rural application. The degree of
 

social acceptability will have a strong influence over the willing

ness of private investors to exploit alternative nonconventional
 

energy sources.
 

It is assumed in the project that the development of alter

native energy sources will remain a high priority for the Philippine's
 

Department of Energy for two major reasons:
 

--	 oil is fast becoming more valuable as a chemical 

resource rather than an energy source, thus stimulating 

alternative energy development. 

--	 even if oil is discovered on the Philippine archipelago -

specifically in the Palawan area -- it will be many years 

before it is commercially exploitable thus emphasizing 

the immediacy of the Philippine energy problem.
 

Nonconventional energy source exploration is particularly approp

riate for the Philippines as it exploits non-cost, non-depletable
 

resources and is suited for rural populations previously unserved
 

due to economic and logistical considerations.
 



Annex A - Page 5 of 8
 

Outputs:
 

The Nonconventional Energy Development Project is made up
 

of nine individual subprojects designed to explore the development
 

of alternative renewable energy sources appropriate for use in the
 

rural Philippines. Demonstration projects will be developed in four
 

major areas:
 

--	 Direct solar conversion 

-- Small scale hydropower
 

-- Wind energy
 

-- Biomass conversion 

The first area, solar energy, will concentrate on three specific 

subprojects: 

1. 	Solar drying units - Essentially these will be drying
 

units appropriate for drying rice, other grains, fruit,
 

other foodstuffs and tobacco
 

2. 	Solar refrigeration units - Development of refrigeration
 

units that could be used in remote rural areas to
 

preserve perishable foodstuffs: particularly meat and
 

fish.
 

3. 	Solar power irrigation pumps - Development of twenty
 

small scale irrigation pumps powered by solar energy
 

for use in remote rural areas not yet served by electricity
 

and having limited access to other popular energy sources.
 

In the area of wind energy, the project intends to sponsor two research
 

efforts:
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1. 	Wind-driven water pumps -- Development and installation
 

of 15-20 wind-driven water pumps for agricultural and
 

domestic use.
 

2. 	Wind-driven electrical turbine -- Installation of 10-12
 

wind-turbines for rural electricity generation.
 

In the third area, biomass conversion, the project will explore the
 

feasibility of three biomass conversion activities:
 

I. 	Construction of a dendro-thermal plant to be fueled from
 

an energy plantation.
 

2. 	Construction of a waste-fired thermal plant to generate
 

electricity for domestic and industrial use.
 

3. 	Construction of a pyrolitic converter for the production
 

of charcoal, pyrolitic oils and producer gas.
 

The fourth area, small-scale hydropower, will concentrate on two
 

projects:
 

1. 	Design and installation of one micro-hydroelectric
 

generating units (200-500 kw).
 

2. 	Design and installation of twelve mini-hydro (10-100 kw)
 

units to be installed to supply off-grid power needs.
 

All of the above subprojects will concentrate efforts in remote
 

rural areas that would not have access to conventional power/energy
 

sources, and will greatly enhance the development potential for such
 

areas. The more successful project activities may eventually supplant
 

the 	need for costly conventional energy sources thus providing needed
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energy sources for rural area, saving the Government of the Philippines
 

sorely needed foreign exchange funds, and promoting the use of non

polluting, environmentally safe energy resources.
 

In addition to the application of currently available 

alternative energy technologies, the program will also include: 

-- short and long term participant training at relevant 

U.S. institutions to improve GOP institutional
 

capability to conduct independent research
 

--	 country-wide seminars for the exchange 

and dissemination of information. 

--	 procurement of equipment for the Philippine Atmospheric 

Geophysical and Astronomical Services Administration 

(PAGASA) to establish a comprehensive network of solar 

radiation and wind monitoring stations 

-- procurement of research equipment, books and technical 

journals. 

-- procurement of commodities enabling BED to establish 

a library and permanent information and display center 

Following the construction and operation of all subprojects, 

an evaluation will be conducted in order to determine the technical/ 

economic feasibility of projects. The two major answers sought 

during the evaluation will be whether the project is replicable at 

the present scale and can be duplicated on a larger scale. 
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If the results are favorable, it is thought that AID would want to
 

continue partial funding of further research efforts either in the
 

Philippines or in other developing nations. Once conclusive proof
 

of the viability of a specific project is outained it is assumed that
 

Philippine private industry will begin exploitation through the
 

manufacturing of the appropriate hardware and the distribution of
 

both commodities and technical expertise.
 

Inputs-


The grant requirements of the proposed nonconventional energy
 

development project are 51,550,000 in U.S. funds, and $450,000 in GOP
 

funding making a total of $2,000,000. The money will be spent for a
 

project coordinator, short-term consultants, participant training,
 

surveys, workshops, equipment and a regional energy conference. The
 

loan portion of the project will include $7,100,000 from USAID funding
 

and $3,146,000 in GOP contributions. The foreign exchange costs are
 

are estimated at $5,984,000 and the money will be spent on actual
 

project development and research. The project is expected to run for
 

five years and the terminal date for disbursement is fiscal year 1983.
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Nornconventtonl Fner),y Dt.-/lopmrit 

INITIAL ENVIRONMENTAL EX.aiNATION 

Prolect Location Republic of the Philippines 

Proiect Title 

FundInR: 

: (Energy Exploracion and 

FY 78 Development Loan 

Devlopmant) NonconventionaL 
Energy Development 

- 8,000,000 

Life of Protect 4 years following the signing of the Loan Agreement 

IEE Prepared by : Dr. Wayne Murphey and 
Penn State University 

John B. Saccheri 
USAID/Philippines 

Date October 13, 1976 

Environmental Action Recommended: 'Negative Determination --


Concurrenc e: Date: 4 6 
Charles C. Christian, Acting Director 

Asaistant Ad,,,inistratuors Decisi*: AA/AS[A 10/'7/77 

~pruval of S irornencal Action Recommended 

Dispproval of Environmenc l Actioi Recommended 

9. 
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Nonconventional Energy Development
 

Examination of Nature, Scope, and Magnitude of Environmental Impacts
I. 


A. Description of Project
 

This project will explore three areas of non-conventional energy
 
(3) Wind Power. Direct Solar
sources: (1) Direct Solar, (2) Bio-mass and 


applications include photovoltaic, water heating, and crop drying. Bio

mass will be examined in bLo-gas generation units and as direct-fired
 
to water pumping and electric
fuel sources. Windmills are to be applied 


to the
generation. Each of these individual projects will be developed 


demonstration stage. This program which will be supported with USAID
 

initial four to five-year development period will
financing during its 


focus on the construction of prototype structures, with designs adaptable
 

to educational units, community centers and small commercial buildings.
 

above system designs would permit
Verification and modification of the 


subsequent construction of final design units within a few years of the
 

Several of the above system designs would be
individual project's onset. 


oriented to standardized module construction, ease of maintenance and,
 

where possible, utilization of materials fabricated within the Philippines.
 

Crop Dryers would be largely constructed from local materials using
 

available labor supplies. The photovoltaic system envisioned will consist
 

a storage battery and a twoof an array of silicon cells hooked up to 


way radio or direct current type TV set. The power rating could be from
 

5 to 20 watts. Bio-conversion of organics is a product oriented research
 

project in which raw materials will be developed into specific products.
 

glucose and residue.
The products of the enzyme action on biomass are 


The glucose is modified by yeast to produce an alcohol. The alcohol is
 

fuel that can be mixed with gasoline or burned. In bio-gas processes
 

the organic materials are reduced to simpler compounds by biota. The
 

The products of the biota
transformation is through a form of digester. 


action are methane, glucose and residue depending on the process.
 

Methane is the principle product in the digestion of organic wastes and
 

is termed bio-gas. An additional approach to the biomass scheme would
 

be the generation of forest plantations as a direct feed to energy
 
a
production. Fast growing wood species as Ipil-Ipil would provide 


convenient biologic base for these "energy plantations". The combination
 

a ready supply of labor for the establishof prolific tree growth rates and 


ment, management and harvesting of this crop should provide a source of
 

energy competitive with fossil fuels.
 

There are areas in the Philippines where winds are sufficient
 

and constant to be used as an energy source. Plans call for placing
 

wind driven pumps and generators in areas where winds are reliable.
 
generate both mechanical
Mini and micro-hydro systems use falling water to 


and electric power. Probable sites will be identified, power require

ments quantified, and power units placed. Water head and local power
 

needs will define the type of hydro system to be constructed at a given
 

site.
 



--------------
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3. ~IMPACT ToENT1.'VCATION AND EVALUATION FORM 

Impacc
 

Id~ncificacuiun 
and 

Impact Areas and Sub-aresi/ .Eva1ttat Lon.!/ 

A. LAND USE
 

1. Chan gLi che characcer of the land through:
 

a. Incruauing the population --------------------- 

b. Extracting natural resources -------------- 

c. Land claaring ---------------------------------- L
 

d. Changing doil character --------------- ------ L
 

2. AlteIug.nacural defenses -----------... 


3. Foreclosing important uses-- ..--------- ------------- N 

4. Jaopardizing man or his works ---------------------

5. Ocher faccors
 

B. WATER QUALITY
 

1. Phywical state og water -. --------------------------. N
 

2. CheinLcal and biological stcate ---------------------- - N 

3. Ecolog;icul balance ---------------------------------- N
 

4. OLher factors 

1/ Zee Exolanucory Notes for chis form.
 

2/ Use the following symbols: N - No environmencal impact 
L - Little environmencal impict 
M.- 4oderace environmental impact 
It - U environmencal Lmpact 
U - Unknown environmental impacc 
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IM'ACT IDWriFICA'UON AND 1'VALUATION FORM 

C. ATWUS11' I U 

I. Air idditives --------------------------------------
 N
 

2. Air pullutiun ---------------------------------------
 N
 

3. Noise pullution --------------------------------
 N
 

4. Other factors
 

D. NATURAL RESOURCES
 

1. Diversion, altered use of wAter -------------------- N
 

2. Irreversible, inefficient coommitments 
-------------- N
 

3. Other factors
 

E. CULTURAL 

1. Altering physical symbol --------------------------- N
 

2. Dilution of cultural traditions ---------------------- N
 

3. Ocher factor!
 

V. SOCIO-ECONOMIC
 

1. Chang.u in economnic/employnent pacterns ------------ N
 

2. Changus in population ------------------------------ N
 

3. Changes in cultural patterns ----------------------- N
 

4. Other factors
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rI()Ot,UIv -tlt. i(3 ,;i I 1-:iiw r'gy .'(,I)ujmll 

IMPACT IDEWrIFICATIUN AND EVALUATION FORl
 

A C. HEALTH 

1. Changing a natural environment ----------------------- N
 

2. ElijninacinB an ecosystem element -------------------- N
 

3. Other factors
 

II. GENERAL
 

1. International impacts ---------------------------------- -N
 

2. Controversial impacts --------------------------------- N
 

...................
3. Larger program impacts ....... - N
 

4. Other factors
 

I. OTHER POSSIBLE IMPACTS (not listed above)
 

See attached Discussion of Impacts.
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C. Discussion of Impacts
 

The individual projects planned under the five-year AID assisted
 
program are in the nature of controlled experimentation for the purpose
 
of research and will be carefully monitored. All of the projects, except
 
Energy Cropping, which shall be treated in detail shortly, are confined
 
to small physical areas. In direct solar applications work, the areas
 
involved are the flat-plate collector areas which can be up to 1000 ft2
 
for a single buildin- installation. In terms of inducing environmental
 
effects, such an 
area is way belcw what could be called as the threshold
 
of concern. It can therefore be generalized that the development and use
 
of the solar energy devices or systems planned in the program will not
 
create chemical or thermal pollution, will not change the character of the
 
land and will not affect local, national or !;lobal ecological balances in
 
any perceptible manner.
 

Energy plantations must be managed to insure a continuing supply
 
of material while maintaining a balanced ecosystem. A legame, Ipil-Ipil,
 
is the initial test tree, it fixes nitrogen in the soil and enriches it.
 
Continued croppin- can deplete other soil nutrients and these must be
 
monitored to insure soil productivity is not reduced. Ash from conversion
 
systems may be placed back on the plantation to supplement the nutrient
 
cycle. Any monoculture may be subject to disastrous fungal or insect
 
attack. Care will be exercised to assure such an occurrence, if it happens,
 
will be remedied.
 

Combustion of biolo*;ical materials return to the atmosphere oxides
 
of carbon and water. High stack temperatures reduce the particulate matter
 
escape to the air. 
 Sulfur is found in trace amounts in the bio-mass and
 
therefore bio-mass incineration is not polluting. Crowing bio-mass utilizes
 
the products of bio-mass combustion thus carbon and energy cycles are short.
 

D. Conclusion
 

The environmontal effects are beneficial in 
that solar exploitation

is non-pclluting and non-depleting. Biomass management can be such as to
 
assure that detrimental effects do not occur. The replacement by non
conventional renewable energy sources instead of sulfur containing fossil
 
fuels will reduce air pollution. The shortened heat and carbon cycles will
 
diminish global thermal enrichment problems. It is, therefore, concluded
 
that the implementation of individual projects under this AID assisted
 
program will be beneficial or have vert. minor or no 
impact on the environment.
 

II. Reccrmendation for Enviro.nmental Acion
 

1"- individuai projects planned under this AID assisted program are 
in
 
the nature of controlled experimentation for the purpose of research and
 
development of prototypes and extension of existing technologies. Program
 
work will be confined to small 
areas and will be carefully monitored. It
 
is concluded that this pro ect will not have a significant effect on the
 
environment and, therefore, a "Negative Determination" is appropriate.
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SOLAR DRYERS nR AGRTCT?7TR4L P'0OT'CTS 

The Solar Dryers will directly collect, store and use energy
 

from 	the sun to dry agricultural products. Twenty units will be
 

installed in the selected agricultural regions.
 

No. 	of
 
Project Phases Months Costs FX 

I. 	 Systems Definition and 

Site Selection for the 
Improved 20 unics of solar 

dryers 1-6 P 137,000 3, 34,000 

II. 	 Institutional and Implementor
 

Arrangement 2-4 51,000 3,500
 

III. Adaptive Research and
 

Development of 2 Proto

type Solar Barns 10-14 992,000 592,500
 

IV. 	 Fabrication of the Improved
 

20 Units of Solar Barns 6-8 4,664,000 3,732,500
 

V. 	 Installation of Units at the
 

Selected Sites 4-6 1,201,000 580,000
 

VI. 	 Operation 8 148,000 17,500
 

VII. Economic Evaluation 	 2 37,000 2,000
 

48 mos. P 7,230,000 P 4,962,000 

US GOP TOTAL FX
 

Py 1 139,000 P 169,000 t 308,000 P 37,500 

PY 2 729,000 142,000 871,000 592,500
 

PY 3 4,664.000 801,000 5,465,000 4,312,500
 

FY 4 -- 586,000 586,000 19,500 

P5,532,000 P1,698,000 P7,230,000 t 4,962,000
 

$ 737,600 $ 226,400 $ 964,000 $ 661,600
 

Note: $1 = 7.50 

11 estimates include approximately 10. for contingencies 

and L5;. f'r c.ost escalation. 
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V VI VII TOTAL
LI IV 


t 119,000 k 71,000 f 63.000 t17,000 t 490,000
I. Personnel Cost 47,000 P 31,000 tl42,000 


i1. Equipment/
 
5,120,000
20,000 -- 600,000 4,000,000 500,000 --
Accessories 


(FX) (18,000) (540,000) (3,600,000) (450,000) (4,608,000)
 

I11. t intuenance and 
60,000 	 900,000


ocher OperatingExp. 60,000 10,000 150,000 520,000 100,000 


(15,000) (2,500) (37,500) (130,000) (25,000) (15,000) ((225,000)
(FX) 


50,000 -- 520,000 -- 570,000

IV. 	Capital Outlay 


(10,000) (104,000) (1L4,000)
(kx) 	 -- --

20,000 150,000

V. Special Purposes 10,000 10,000 	 50,000 25,000 10,000 25,000 


(2,500) (2,000) (15,000)

(FX) 	 (1,000) (1,000) (5,000) (2,500) (1,000) 


T 0 T A L 	 t137,000 t 51,000 t992,000 P4,664,000 f1,201,000 P148,000 p37,000 t7,230,000 

(34,000) ( 3,500) (592,500) (3,732,500) (580,000) (17,500) (2,000) (4,962,000) 
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SOLAR REFRIGERATION SYSTEM
 

of preserving marine and agriculcural product is by

Another means 


great value in
 
means of solar refrigeration. So].ar refrigeration nas 


remote areas where electric power is not available.
 

Phases 

No. of 

Months Cost FX 

I. Site Selection and 

System pefinition 1-3 84,000 P 26,000 

II. 

III. 

Institution and 

Implementer Arrange

ment 

Engineering Design 

2-4 

6-8 

51,000 

83,000 

3,500 

2,000 

IV. 

V. 

VI. 

Equipment Procurement 

Fabrication 

System Installation 

Operation 

10-12 

6 

10 

2,026,000 

1,461,000 

159,000 

1,551,000 

520,000 

17,000 

VII. Technical and Socio-

Economic Evaluation 3 34,000 1,000 

4 mos. ?3,918,000 P2,120,500 

Py 1 

PY 2 

PY 3 

PY 4 

us 

20,000 

1,426,000 

1,839,000 

--

t3,285,000 

$ 438,000 

GOP 

p 167,000 

137,000 

152,000 

177,000 

P 633,000 

$ 34,400 

rOTAL 

p L67,000 

1,503,000 

1,991,000 

177,000 

P3,918.000 

$ 522,400 

FX 

t 31,500 

1,551,000 

520,000 

iS,000 

P2,120,500 

$ 232,733 

Note: $1 P 7.50 
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1 II A S L S 

I1H IV V VI VII VIII 

I. 

11. 

iersonuel Costs 

Elquipmnet/Accessories 
(FX) 

P 24,000 

20,000 
(18,000) 

31,000 

--

1 63,000 

--

' 151,000 

1,700,000 
(1,500,000) 

119,000 

372,000 

(100,000) 

1 79,000 

--

t24,000 t 4)1,000 

2,092.000 

(1,618,000 

111. 

IV. 

V. 

Maintunt.nce and Other 
Optrding LXpenses 

(FX) 

Capical Outlay 
(F'X) 

Special Purposes 
(LX) 

25,000 

(7,000) 

15,000 
(1,000) 

10,000 
(2,500) 

10,000 
(1,000) 

10,000 
(1,000) 

--

10,000 
(1,000) 

25,000 

(11,000) 

--

150,000 
(40,000) 

40,000 

(20,000) 

800,000 
(350,000) 

150,000 
(50,000) 

60,000 

(15,000) 

--

20,000 
(2,000) 

--

10,000 
(1,000) 

170,000 

( 56,500 

800,000 

(350,000 

365,000 
(9b,00) 

TOTAL f 

$ 

84,000 

26,000 

P51,000 

$ 3,500 

t 83,000 

$ 2,000 

t2,026,000 

$1,551,000 

t1,481,000 

$ 520,000 

P159,000 

$ 17,000 

P34,000 t3,916,00C 

$ 1,000 $2,120,50C 
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SOLAR CELL ?O',:E..TD U 7,-.:To,. 

A total of 25 solar-powered puinps 1.1/3 horsepo,.'er capacity will 
be fielded Zo farmers for irrigation pu:poses. 

.T . O 

Project Phases -,onths Costs FX 

I. Identification of 
Sites and Systems 
Definitions . 1-3 / 104,000 31,3C0 

II. Insitutional User 

Arrangement 2-4 51,000 3,500 

III. Engineering Design 6-8 103,000 7,000 

IV. Equipment Procurement/ 
£abric tion ,'.ssembly 10-14 1,100,C00 00, kC 

V. Dispersal of Pumps 

at the Site 4-6 300,000 100,0..O 

VI. Operation 3-10 158,00C 15,500 

VII. Evaluation 3 33S 0 5,.0 

4 months P l,"54,00u -,05,C,U, 

US cgP TOT.'L 

FY 1 84.000 i!35,000 ? 219,(0c ? 42,.00 

FY 2 754,000 754,000 900,00 

FY 3 400,000 300, CG 7C0,C30o 15,00 

FY 4 - i1,000 1;I ,000 1,30 

?1,238,000 / 610,00o0 1,354,000 1,059,- 00 

$ 165,067 $ 32,133 5 274,200 S 141i.200 

Note: i17.50/dollar 

Note: All estimates include -10'. Eor 
and 15'% Cor cost escalation. 
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P1 It A S E S 

1. 

i • 

II .'a 

~.~(i'triti (;,)ss 

I 'I' I 'ic-iL/ACCi:s;'o-itS 

.X) 

nti*'_.i.'cu and 0tur 

Irat .i) klxputlbus 

j 

I 

21,000 

20,000 

( i , 00o) 

50,000 

(12.50(J) 

P 

II 

31,000 

.... 

10 ,000 
(2,500) 

P 

IiI 

ti ,000 

20,000 

( 

IV 

*220,000 

710,000 

(860,000) 

150,000 
( ",,O0() 

V VI 

b0,000 P /8,000 

...... 

90,000 5G,00 

1,0,0 ) ( .. 5,i)) 

VII 

1'23,000 

0 

TOTAl. 

499,000 

7 3 ,000() 
h ,18, 000) 

I/,(000 

(1 . 0" ) 

V. '. itaI Oit lay 
( .x) 

",". 3d!I PuIp;sc' 
X.', 

........ 

10.000 
(1,()()0) 

1,0 ,.)o0 

(1000) 

20.000 
k2,000) 

20,000 
(.,000) 

O,O00 
(55 000) 

50,000 
(5,000) 

--

30,000 
(3,000) 

- -

15 ,0,i0 
(1,50O) 

100, 
g5, 

I. 

00 
00 

, , 
Sd0 I 

P104,00 

(31,500) 

P 51,000 

(3,500) 

P03,000 

(7,000) 

11, 100, 000 

(900,000) 

P 3)O,u()o 

(100,000) 

M58,000 

(15,500) 

P33 ,0( 

( 1,500) 

P,6-4,000 

(1,059,000) 
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-. , -. • . , .'- o Kw) I : .i n 

5nu COS L FX
-Phaseb 

1. 	 System selec; - and
 
System Defini c£i" 3 p 24,000
 

2. 	 Institutional a. d 
Imolementor ,\rrangemnt 4 	 91.000
 

3. 	 En ineering desi4n - 61.001) 

4. 	Equipmeau Procurement L.,6 L3,OuO 4 ,50,OUU 

5. 	 1. v'lan Itnsc. 12 L,4'00, 000 276.000 
II. i.jan Inst. 

6. 	 0P:r~acin 12, 556,000 95.000 

7. 	Tcrchnical dLw S.:CiJ
Ec)namic wvaluacior 	 3 4.,3OO -

46 mos. f6,769,000 P 4,421,000
 

U.S. ,TOT,.-

PY I 132,000 p -.-,,000 P t76.000 0 

PY II 3,i0,000 1.270000 5.0,NO.00 4,.0o,000 

PY III 640,000 ,O,000 1,19,'000 276,000 

(3 PY IV 295,000 ),N,0'0 394.000 .-5 000
 

f 5,077,000 p1.602 ,000 p .,769.000 P 4 421,000
 

S 569,470
$ 	 67h."33 " '25.600 $ 902 333 


,oe: $1 P .50 

!ii 	 A
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MICRO HYtrC POWER Kl-) K)12 UNITS 

No. of 
Phases Xanths Cos t 

1. Site Identificatio and 
System Definition 3 64,000 20,000 

2. Institutional and 
Implementor Arrangtment 4 72,000 -

3. Engineering Design 4 72,000 20,000 

4. EqLipment Procurement 8 3,919,000 3,067,500 

5. 1. lant Inst. 
II. Load Inst. 12 1,278,500 70,000 

6. Operation 12 583,500 75,000 

7. Technical and Sccio-
Economic Evaluation 3 54,000 -

46 mos. P6,043,000 P 3,252,500 

US GOP TOTAL FX 

PY i 156,000 P 52,000 P 208,000 P 40.000 

PY 2 3,258,000 1,087,000 4,345,000 3,067,500 

PY 3 785,000 262,000 1,047,000 115,000 

PY 4 332,000 111,000 443,000 30,000 

P 4,531,000 P1,512,000 t 6,043,000 P3,252,500 

$ 604,133 $ 201,600 $ 805,734 $ 433,700 

Note: $1 P7.50 
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P 11 A S E S 

Micro-ilydro Power 

1. Personnel Cost 

(FX) 

I 

f54,000 

(20,000) 
? 

II 
II 

72,000 

111 

72,000 

(20,000) 

IV 

144,000 / 

V 

823,500 
(20,000) 

VI 

f216,000 
(20,000) 

VII 

t 54,000 

TOTAL 

/ 1,435,500 
(80,000) 

2. Equiipmeut/Accessories 
(FX) 

-- -- -- 3,375,000 

(3,037,500) 

405,000 

(50,000) 

-- -- 3,780,000 
(3,087,500) 

3. maintenance/Operating 
Cost 

(FX) 

337,500 

(50,000) 
337,500 

(50,000) 

4. Capital Outlay 
(FX) 

-- 100,000 -- -- 100,000 

5. Special Purposes 

(FX) 
10,000 -- 300,000 

(30,000) 

50,000 30,000

( 5,000) 

-- 390,000 
(35,000) 

64,000 r 72,000 t072,000 t3,919,000 tl,278,500 f 583,500 t 54,000 6,043,000 

(20,000) (20,000) (3,067,500) ( 70,000) (75,000) (3,252,500) 
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WIND POWER
 

W-nd mills to be installed will be expected to generate
 

3-30 KW of power for rural lighting., communications and village
 

industries, etc. (6-12 units). Windmills for lower energy capacity
 

will be used for pumps (20 units).
 

No. of
 
Phases Munths Costs FX
 

i. 	 Iden:ification of sites 

and Definition of Systems 3 ? 100,000 2,000 

2. 	 Institutional and Implementor
 

Arrangement 4 50,000 1,000
 

3. 	 Engineering design and
 

Development of Prototype
 

Models 8 907,000 366,300
 

4. 	 Equipment Procurement!
 

Fabrication 12 1,700,000 1,600,000
 

20 units windmills for
 

village water supply and
 

irrigation.
 

6-12 units for rutal lighting,
 
communication and village industries
 

5. 	Installation in 6 sites 12 480,000 L05,000
 

6. 	 Operation 1 160,000 40,000
 

7. 	Socio-Economic Evaluation 3 100,000 2,000
 

60 mos. P3,497,000 P2,136,300
 

Note: $l ? 7.50 
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WIND POWER
 

6 sites
 

20 windmills for irrigation
 

12 windmills for rural lighting
 

US GOP TOTAL FX
 

Py 1 750,000 ?230,000 1,000,000 t 350,000
 

PY 2' 1,500,000 500,000 2,000,000 1,450,000
 

PY 3 300,000 97,000 397,000 300,000
 

PY 4 & 5 75,000 25,000 100,000 36,300
 

t2,625,000 t 872,000 3,497,000 ? 2,136,300 

$ 350,000 $ 116,266 $ 466,266 284,840 
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P IfA S E S 

I I I IV V VI VII TOTAL 

1. Personnel Cost * 80,000 t 40,300 11OO,O000 -- Jt 60,000 -- f80,0O0 t 360,000 

11. Equipment/Accessories 

(FX) 
-- 307,000 

(276,300) 
1,700,000 

(1,600,000) 
--.. . 2,007,000 

(1,876,300) 

11 M1aint eiance and Other 
0Ldtal ivg Expenses 

(FX) 
200,000 
(50,000) 

-- 420,000 
(U5,oo) 

160,000 
(40,000) 

--

( 
780,000 
195,000) 

IV capiral Outlay 
(FX) 

-- -- 300,000 
(60,000) 

.. 300,000 

( 60,000) 

V. Special Pt'rpises 
(ix) 

20,000 
(2,O00) 

10,000 
(1,000) 

--...... 20,000 

(2,000) 
50,000 

( 5,0OO) 

TOTAl. I0o0,000 

(2,000) 

t,50,000 

( 1,000) 

t907,000 

(386,300) 

f 1,700,000 

(1,600,000) 

t480,000 

(105,000) 

tl60,000 tl0,000 

(40,000) (2,000) 

t3,497,000 

(2,136,300) 
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Solar/Wind Monitnrin4 Stations
 

Solar/Wind monitoring inscroments will be Lnstalled at
 

PAGASA stations to record solar and wind prof.iles. These data
 

will provide information as to the adaptability o! solar or wind

related installations.
 

Phases 

1. Site Selection and 

System Definitions 

II. Institutional ard 

ImplemeL.:7 Arr ngement 

III. Engineering Design/ 
Catalog Survey 

IV. Procurement of 
Instruments / Fabrication 
Assembly 

V. Installation of units 

at selected sites 


VI. Operation 


U.S. 


PY 1 

PY 2 P 675,000 

PY 3 375,000 

PY 4 --

PL,050,000 


$ 140,000 


No. of
 

Months 


1-13 


2-4 


6-8 


10-14 


4-6 


d-13 


48 mos. 


GOP 


1115,000 


25,000 


150,000 


130,000 


p 420,000 


$ 56,000 


Cost FX
 

f 	 25,000 2,000
 

30,000 1,000
 

60,000 2,000
 

1,075,000 795,000
 

150,000 20,000
 

130,000 5,000
 

pI,470,000 PS25,000
 

TOTAL FX
 

P 115,000 P 5,000
 

700,000 513,X00
 

525,000 302,000
 

130,'000 S,000
 

P1,470,000 p625,000
 

S 196,000 $110,000
 

$1.00 = p 7.50 
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P IiA S E S 

1. Personnel Cost 

I 

1'20,000 

Ii 

26,000 

I 

1 54,000 1 

IV 
IV 

200,000 P 

V 

50,000 

VI 

t'100,000 

TOTAL 

450,000 

II. Equiplnat/Accessories 

(FX) 
-- -- -- 865,000 

(793,0) 
-- -- 865,000 

( 793,000) 

I1. Mainenance & Other 

Operating Expenses 
(FX) 

3,000 
(1,800) 

2,000 
( 80() 

5,000 
(1,800) 

5,000 
(1,500) 

45,000 
(10,000) 

20,000 
(4,500) ( 

bO,o0O 
20,400) 

IV. CapiLal Outlay 

(FX) 
-- -- -- -- 45,000 

( 9,000) 
- 45,000 

( 9,oou) 

V. Special Purposes 
(FX) 

2,000 
(200) 

2,000 
(200) 

1,000 
(200) 

5,000 
(500) 

10,000 
(1,000) 

10,000 
(500) 

30,000 
(2,600) 

t 25,000 

(2,000) 

t 30,000 

( 1,000) 

t 60,000 

(2,000) 

1t1,075,O00 

(795,000) 

t 150,000 

(20,000) 

t 130,000 

(5,000) 

1tl,470,000 

(825,000) 
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D&NDRO-Th2:RMAL PLANT COUPLED WITH ENERGY PLANTATION (3-5 mw) 

The project involves the installation of a wood-fired thermal
 
power plant integrated with an ipil-tpil tree planLation which s.!rve
 
as source of raw material.
 

No. of
 
Phases Months Costs FX
 

I. 	Site Selection and
 
System Definition -- 79,000 14,000
 

II. 	 Institutional and
 
Implementors Arrangement 4-6 31,000 --


III. 	 Plantation Development 48 12,000,000 173,000
 

IV. 	 Engineering Design and
 
Equipment Procurement 16-20 26,698,000 22,500,000
 

V. 	Plant Construction,
 
Infrastructure Assembly
 
and Load Installations 10-18 2,862,000 1,535,000
 

VI. 	 Operations 12 184,000 15,000
 

VII. 	 Socio-Economic
 

Evaluation 3 24,000
 

60 mos. t41,876,000 ?24,237,000
 

Note: Phases I & III will start at the same time.
 

US GOP TOTAL FX 

PY 1 ? 200,000 P 258,000 P 458,000 r 187,000 

PY 2 22,148,000 4,866,000 27,014,000 20,500,000 

PY 3 4,083,000 10,000,000 14,083,000 3,535,000 

PY 4& 5 259,000 64,000 323,000 15,000 

t26,690,000 r15,188,000 t41,378,000 P24,237,000
 

$ 3,558,667 $ 2,025,067 $ 5,583,734 $ 3,231,600
 

Note: P 7.50/dollar 

U>
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P i1 A S E S 

I III II IV V VI VII TOTAL 

1. 

11. 

Ill. 

Personnel Costa 

EquipIenLt/AcceCsrorie 

(FX) 

mainta.natice and OIler 

operatilig Expenses 257 
(FX) 

24,000 

--

55,000 
(14,000) 

31,000 

--

' 79,O00 

--

50,000) 
(13,000) 

126,000 212,000 

26,572,000 1,500,000 

(22,500,000) (1,350,000) 

... 

i 94,000 f24,000 t 590,0OC 

-- 28,072,OOC 
(23,850,00C 

40,000 -- 145,00C 
(10,000) ( 37,0UU 

IV. 

V. 

Capital Outlay - 20% 
(FX) 

Special Purpose - 107.(FX) -450,000 

11,871,000 
(160,000) 

700,000 
(140,000) 

(45,000) 

.. 

50,000 
(5,000) 

-

--

000 
(300,000 

500,000 
,50,00 

T 0 T A L * 79,000 
(14,000) 

31,000 * 12,000,000 t26,698,000 t2,862,000 
(173,000) (22,500,000) (1,535,000) 

t184,000 t24,000 t41,-78,00C 
(15,000) (24,ZJ7,000 
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WASTE-FIRED THERMAL PLANT 

No. of 

Phase 	 Months Cost FX 

1. Sitg selection and
 
3 	 ? 60,000 P 30,000System Definition 


2. Institucional and
 

Implew entor Arrangement 4 20,000 ""
 

160,000 50,000

3. Engineerin- Design 3 


12 2,420,000 1,580,000

4. 	Equipment Procurement/Fabrication 


18 350,000 90,000

5. Operatiin/biaintenance 


6. Technical and Socio-Economic
 
3 	 30,0(O0
Evaluation 


43 mos. P 3,040,000 P1,750,000
 

U.S. GOP TOTAL Fx
 

PY i 180,000 P 60,000 p 240,000 p 80,000 

2,420,000 1,580,000PY 2 1,815,000 605,000 


PY 3 150,000 50,000 200,000 50,000
 

PY 4 135,000 45,000 18C,000 40,000
 

P 1,750,000Z,280,000 p 760,000 P 3,040,000 

$ 304,000 $ 101,340 $ 405,340 $ 233,300 

Note: $1 = 7.50 

\
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P 11A S E S 

Power from Waste 

I. 

II. 

III. 

IV. 

V. 

Personnel Cost 

(FX) 

Equipment/Accessories 

(FX) 

Maintenance/Operating 
Expenses 

(FX) 

Capital Outlay 

(FX) 

Special Purposes 
(FX) 

? 50,000 
(30,000) 

--

--

10,000 

p 60,000 
(30,000) 

II 

p 20,000 

--

--

20,000 

III 

p 50,000 
(30,000) 

--

100,000 

(20,000) 

10,000 

t160,000 
(50,000) 

IV V 

P 300,000 pl50,O00 
(30,000) 

2,000,000 50,000 

(1,500,000) (10,000) 

-- 100,000 

(30,000) 

20,000 --

100,000 50,000 

(80,000) (20,000) 

2,420,000 t350,000 
(1,580,000) (90,000) 

VI 

t 20,000 

--

--

10,000 

t 30,000 

TOTAL 

t 590,000 
( 90,000) 

2,050,000 
(1,510,000) 

100,000 

(30,000) 

120,000 

(20,000) 

180,000 
(100,000) 

t3,040,000 
(1,750,000) 
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PYROLYS IS 

This project involves the production of charcoal, jil, and gas
 
fuels from agricultural and forestry wastes by use of a pyrolytic
 
converter.
 

No. of
 

Project Phases Months Cost FX
 

I. Site Identification 1-2 " 176,000 ? 36,000 

II. 	 Institutional Implementor
 
Agreement '2-4 38,000
 

IIr. 	 Design of large scale
 
System 5-7 68,000 11,000
 

IV. 	 Acquisition of Major
 
Components and Auxiliary
 

Equipment 11-13 827,000 625,000
 

V. Construction of Infra

structure for Converter
 
and Fabricating of
 
Equipment 10 867,000 182,50O
 

VI. Operations 	 14 220,000 58,500
 

VII. 	 Technology and Socio-

Economic Evaluation 4 61,000 6,000
 

48 mos. t2,259,000 t 919,000
 

US COP TOTAL FX 

FY 1 1 386,000 t 217,000 t 603,000 P 288,000 

PY 2 855,000 -- 855,000 458,000 ... 

PY 3 435,000 179,000 614,000 134,000 

PY 4 63,000 124,000 187,000 39,000
 

P1,739,000 P 520,000 t2,259,000 P 919,000 

$ 231,867 $ 69,333 $ 301,200 $ 122,533 

Note: Phase I & III will start at the same time.
 

$1 -7.50
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PHASES 

I Ii 111 IV V VI VII TOTAL 

I. Personnel Costs P 18,000 t28,000 P 18,000 f102,050 t192,000 tl10,000 t31,O00 f 489,000 

II. 

11. 

IV. 

V. 

Equipment/Accessories 

(FX) 

Miaintenance and Other 
Operating Expenses 

(FX) 

Capital Outlay 

(FX) 

Special hurposes 
(FX) 

100,000 
(25,000) 

50,000 

(10,000) 

10,000 
(1,000) 

--

--

10,000 

( 

-- .--

35,000 
8,750) 

--

25,000 
(2,500) 

685,000 

(616,500) 

30,000 
(7,500) 

--

10,009 
(1,000) 

75,000 50,000 

(67,500) (45,000) 

100,000 50,000 
(25,000) (112,500) 

400,000 --

(8u,O00) 

100,000 10,000 
(10,000) (1,000) 

--

20,000 
(5,000) 

--

10,000 
(1,000) 

810,000 

(729,000) 

235,000 
(83,750) 

450,000 

(90,000) 

175,000 
(16,000) 

TOTAL 178,000 t38,000 68,0o0 t827,000 P867,000 t220,O00 t61.O00 t2,259,000 

Total FX ( 36,0OO) ( -- ) (. 11,000) ( b25,000) ( 182,500) ( F8,500) (-.OO) ('919,000) 
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Energy Surveys 

The project involves the collection if aaca tc -ecernine 

energy demands and resources of rural areas if the PhilLppines. 

No. of 

Projec t Phases Morths Cost FX
 

1. Development of Scope 

of Work 6 150,000 -

2. Contractor Procuremenc 4-6 250,000 r 50,000 

3. Data gathering & analysis Periodic from 950,000 700,000
 

2nd Project
 
Year to 4th
 

Project Year
 

P1,350,000 ?750,000
 

U.S. GOP TOTAL FX 

PY 1 200,000 r 150,000 ? 350,000 P 50,000 

PY 2 400,000 100,000 500,000 400,000 

PY 3 150,000 100,000 250,000 150,000 

PY 4 150,000 100,000 250,000 150,000 

900,000 P 450,000 t1,350,000 P 750,000 

$ 120,000 $ 60,000 $ 180,000 $ 100,000 

1.00 t 7.50
 

VA 
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P 11 A S E S 

1. 

II. 

Ill. 

IV. 

V. 

Personnel Cost 

Equipment/Accessories 
(FX) 

Operating Expenses 

(FX) 

Capital Outlay 

Special Purposes 

105,000 

--

--

-

45,000 

1 75,000 

--

175,000 

(50,000) 

--

1 200,000 

300,000 

(500,000) 

400,000 

(200,000) 

50,000 

P 380,000 

300,000 

(500,000) 

575,000 
(250,000) 

95,000 

TOTAL 1 150,000 
( 

250,000 

50,000) ( 
950,000 

700,000) 

fl,350,000 

( 750,000) 
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PUBLIC INFORMATION -'D PROMOTIONhS PROGRAM 

U:nder this element of the proram, a sustalned muLtiiacetea 

information campa',n will be undertaken to imbue nonconventional 

energy development and utilization into the consciousness _f the 

nation, both in the urban and the rural areas. This effort '.ill 

include (a)-rural seminar/workshops on nonconventional energy to 

be conducted on a periodic basis in the provinces, (b) the 

establishment of an exhibit center for the various static and 

dynamic noncon devices for public inspection, (c) the porduction 

of various briefing films on current applications of non

conventional energy and the prospects of same in the Philippines, 

(d) a national nonconventional energy congress/exnibitln,
 

(e) lectures and symposia, and (f) the pubiication of brocnures, 

pamphlets, and other information materials for dissemination. 

Most of the proposed activities under this project will 

be launched during 1979 and carried on through the next three 

years (1980 to 1982). The necessary equipment (such as exnibit 

devices, instruments, service vehicle, audio-visual aids, etc.) 

will be acquired during the initial year. The project .jIll 

make use of extensive media advertising to boost the entire 

project, and will en ige the assistance of rural service workers, 

government and social groups, and the academic community in tne 

different seminars and workshops. 

The ultimate oojective of this element of the program is
 

to encourage the people to either initiate community projects
 

on their own or manufacture/patronize noncon products and devices.
 



Annex C - Cage 21 of 27 

WORK PLAN 

Year Type of Activity Remarks 

1979 Kural seminar-workshops 

Exhibit models procurement 

Production of briefing film 

Publication of broch.jres and 

other noncon materials 

Lectures and mini-symposia 

Media advertising 

Six S.tes 

One 

Once a Month 

1980 Rural seminar-workshops 
Film production 

Publications 
Lectures 
Media advertising 

Noncon Congress/Exhibition 

Six Sites 

One 

Once a Month 

Year-Ind 

1981 Follow-up seminars and 
tours 

Publications 

Lectures 

Media Aovertising 

provincial 

1982 Follow-up seminars and provincial 
tours 

Publications 
Lectures 

Once a Month 
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PUBLIC INFORMATION AND PROMOTIONS PROGRAM 

COST ESTIMATE 

PY 1LY 

1979 

2 

1980 

"Y 3 

1981 

PY4 

1982 

Equipment 

Operational 

t 335,000 
(300,000) 

t 300,000 

P 635,000 
(300,000) 

? 

f 

-

355,000 

355,000 

-

t 285,000 

t 285,000 

35,000 

P 310,000 

345,000 

U.S. GOP TOTAL FX 

PY i t 470,000 t 165,000 t 635,000 300,000 

PY 2 250,000 105,000 355,000 

PY 3 200,000 85,000 283,000 

PY 4 250,000 95,000 343,000 

tl,170,000 
$ 156,000 

t 450,000 
$ 60,000 

P1,620,000 
$ 216,000 

P 300,000 
$ 40,000 

$1.00 7.50 
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Short-Term Consulting Services:
 

a. 	 Silviculture
 

3 PM/year x 4 years * 12 PNI
 

b. 	 Biomass Conversion
 

4 PM/year x 4 years a 16 PM
 

c. 	Direct.Solar Conversion
 

4 PM/year x years 16 PM
 

d. 	 Small Scale Hydropower
 

3 PM/year x 4 'ears 	 12 PM 

56 P. 

Total Costs: 

56 PM @ 7500 a $20GO0 

Lone-Term Project Coordinator: 

36 PII _'7000 S 252,000 

Participant Training 

a. 	Long-Term 

2 persons per year x 3 years 

x 24 months 144 PM x $1200 $ 173,000 

b. 	 Short-rerm
 

5 trips per year for 4 years C 3 months
 

= 20 x 3 = 60 PM @ $3000 = $ 0,000
 

Total 	 -.-.----- $ 353,000 

Note: 	 These estimates include approxately l0 for con:ingencies and 15%
 

for cost escalation, but do not include in kind contributions to be
 

provided by the Bureau of Energy Development.
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NONCONV1NTI0AL -NLE.P-Y DEVELOPMINT
 

Statutory; Checklist
 

I. 	Country Checklise - See Project Paper for Project Nc. 492-0302, 
Intearated Agricultural Production and :.arkoc.ng 

II. Project Checklist
 

A. General Zriteria for Project
 

1. AoD. Unnumbered: FAA Sec. 653(b) 

(a) iOescribe how Co=nittees on (a) The House and Senate 

Appropriations of Senate and House Appropriations Ccrittaes 

have been or will be notified were notified of the project 
concerning the project. in AID's 1)77 Congressional 

?resentation and 4.n special. 
noLifications to ConB:.ess. 

(b) Is assistance within 	 (b) The assistance is -;Lthin 

(Operational Year Budget) country the councr:.' program Lelel. 
or international organization 
allocation reported to Congress 
(or not more than 51 million 
over that figure plus I0.)? 

2. FAA Sec. 6ll(a)(1'. Prior to (a & b) The project is basic
obligation in excess of $100,000, ally an Applied research 

will there be (a) engineering, activity to deter-mine the 
financial, and other plans feasibility of developing 
necessary to carry out the alternative sources ot energy. 
assistance and The project will undertake
 

engineering and economic plans
 
(b) a reasonably firm estimate Ln this regard.
 
of the cost to the U.S. of
 
the assistance?
 

3. FAA Sec. 51!(a)(2,. 	 If further 3. ':one required. 
legislative action is required
 
within recipien: country, what
 
is basis for reasonable
 

expectation chat such action
 
will be completed in time to
 
permit orderly accomplishment
 
of purpose of the assistance?
 

http:arkoc.ng


4. 	FAA Sec. 611(b); App. Sec. 101. 


If for water or water-related land 


resource construction, has project 


met the standards and criteria as
 

per Memorandum of the President
 

dated Sept. 5, 1973 (replaces
 

Memorandum of May 15, 1962; see
 

Fed. Register, Vol 38, No. 174,
 

Part III, Sept. 10, 1973)?
 

5. 	 FAA Sec. 611(e). If project is 


capital assistance (e.g. cons

truction, and all U.S. assis

tance for it will exceed
 

$1 million, has Mission Director
 

certified the country's capabi

lity effectively to maintain
 

and utilize the projeut )?
 

6. 	 FAA Sec. 209, 619. Is project 


susceptible of execution as 


part cf regional or multi-


lateral project? If so why 


is project not so executed? 


Information and conclusion 


whether assistance will
 

encourage regional development
 

programs. If assistance is
 

for newly independent country,
 

is it furnished through multi

lateral organizations or plans
 

to the maximum extent appro

priate?
 

7. 	 FAA Sec. 601(a); (and Sec. 201(f) 


for development loans). Infor-


mation and conclusions whether 


project will encourage efforts 


of the country to: (a) increase 


the flow of international trade; 


(b) foster private initiative 


and competition; (c) encourage 


development and use of coopera-

tives, credit unions, and 

savings and loan associatioas; 

(d) 	discourage monopolistic
 

practices; (e) improve technical
 

efficiency of industry, agri

culture and commerce; and (f)
 

strengthen free labor unions.
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4. N.A. 

-

-

5. N.A.
 

6. 	 GOP is currantly receiving
 

assistance in energy research
 

and development from other
 

bilateral and multi-lateral
 

donors, includin, New
 

Zealand and the UN.
 

7. 	Since this is basically an
 

applied research project, it
 

will not in itself affcct
 

international trade, foster
 

private initiatives, encourage
 

development of credit unions,
 

etc. However, the results of
 

the research will ctrtainly
 

contribute to the fulfillment
 
and satisfaction of F.AA
 
Sec. 601(2) and 20(f).
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8. FAA Sec. 601(b). Information and 8. Hardware and consulting 
conclusicn on how project will service; a4ill be procured 
encourage U.S. private trade from th U.S., hence US 
and invescment abroad and private enterprise .;i11 
encourage pri';ta U.S. parcici- partici::ate. The results 
pation in for _i, assistance of the research could result 
programs (inciuding use of in a significant amount of 
private trade channels and the U.3. business investment. 
services of U.S. privata enter
prise). 

9. FAA Sec. 612(b); Sec. 636(h). 9. Since tie loan 'rill finance 
Describe stos taken to assure that, foreign exchange costs and 
to the maximum extent possible, the not mor2 than fifty percent 
country is contributing local of local costs of ':he program, 
currencies to meet the cost of we are assured of local currency 
contractual and other services, contributions to the project. 
and foreign currencies owned by 
the U.S. are utilized to meet 
the cost of contractual and other 
services. 

10. 	F,'A Sec. 612(d). Does the U.S. own 10. N.A.
 
excess foreign currency and, if so,
 
what arrangements have been made
 
for its release?
 

B. 	F,,nding Criteria for ?roiect 

1. Develooment Assistance Project
 
Criteria
 

a. FAA Sec. 102(c): Sec. 111; a. The research proram itself
 
Sec. 281a. .xtent to which will not greatly involve nor
 
activity .- ill (I) effectively affect the poor. However the 
involve the poor in development, results could have a signifi
by extending access to economy cant effect on rural develop
at local level, increasing labor- ment. The basic 7urnose of
 

intensive production, spreadin3 the program is zo zest the
 
investment out from cities to economic/technical feasibility
 
small towns and rural areas; and of utilizing nonconvencional
 
(2) help develop cooperatives, energy resources co resolve
 
especially by technical assis- energy bottlenecks to social
 
tance, to assist rural and urban and economic developrent in
 
poor to help themselves toward remote areas of the Philippines.
 
better life, and otherwzise 
encourage democratic private and 
local governmental institutions? 
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b. 	 Is assistance beir- made availatle: 

for technical assistance, energj, 

research, reconstruction, and 

selected development oroblems; f 

so, extent activity is to help 

alleviate energy pr clem. 

c. 	 FAA Sec. 110(a); Sec. 208(e). 


Is the recipient cJuntry willing 


to contribute funds to the pro- 


ject, and in what manner has or 


will it provide assurances that 


it will provide at least 25Y. of 


the costs of the program, project
 

or activity with respect to which
 

the assistance is to be furnished
 
(or has the latter cost-sharing
 

requirement been waived for a
 
"relatively least-developed"
 

country)?
 

d. 	 FAA Sec. 110(b). Will grantca-


pital assistance be disbursed 

for project over more than 3 years 

If so, has justification satis-

factory to Congress been made, 

and efforts for other 
financing? 

e. 	FAA Sec. 207; Sec. i13. Extent 

to which assistance reflects 


appropriate emphasis on: 


(1) encouraging development of 

democratic, economic, political 


and social institutions; (2) self-


help in meeting the country's food 


needs; (3) improving availability 


of trained worker-po.er in the 


country; (4) programs designed to
 

meet the cauntry's health needs;
 

(5) other important areas of
 

economic, political, and social
 

development, including industry;
 

free labor unions, cooperatives,
 

and Voluntary Agencies; trans

portation, and communication;
 
planning and public administra

tion; urban development, and
 
modernization
 

b. 	This project involves
 

applied research aited at
 

alleviating a very aerious
 

energy problem.
 

c. 	 Through direct budget 

support and in-kind
 

contributions, the
 

Government of the Philippines
 

will contribute approximately
 

30" of the costs of the
 

project.
 

d. 	 Grant funds for institutional
 

development will be required
 

for more than 3 years.
 

Every effort has been made
 

to minimize and it will
 

be phased out as soon as
 
possi.ble.
 

e. 	If replicated on a broader
 
scale, the results of this 

applied research program
 

could make a significant
 
contribution to resolving
 

many of the development
 

problems described in
 

Sections 207 and 113 of
 

the 	FAA.
 

http:worker-po.er
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of exisc-ng !..ws; or / ) intezra
ting wemen into the rezipient 
country's national economy. 

f. FAA Sec. 281(b). Describe extent f. A lAck of udequar-, energy 
to which orogram reco,_ izes the resources and the drain 
particular needs, desLres and current Oil imports place 
capacii: s of che peoi)le of the on :he Philippine econoMV 
country; utilizes the country's are serious constraints to 
intellectual resources to en- rural development. The 
courage institution-Al deveLop- applied research to be under
ment and supports civic education taken under this program will 
and training in skills required seek to alleviate this 
for effective participation in problem. The bulk of the 
governmental and political pilot projects tc be financed 
processes essential to self- will 5e implemented by 
government. Philippine overnment agencies 

anu other local 4.nstitutions. 

S.FAA Sec. 201(b) (2)-2i) and -(8); ;. Yes. 
Sec. 201(e) Sec. 211( a) (1)-3) 
and -(8). Does the activity 7ive 
reasonable pronise of contribucing 
to the development: of economic 
resources, or to the increase of 
productive capacities and self
sustaining economic growth; or of 
educational or ocher institutions 
directed toward social progress? 
Is it related to and consistent 
with other development activities, 
and ill it contribute to realiza
ble lon,-range objectives? And 
does project paper provide infor
nation and conclusion on an 
activity's economic and technical 
soundness? 

h. FAA Sec. 2CL(b) (3), Sec. 211(a) h. The bulk of the loan and 
(5), 1.6). Information and con- grant funds will be used 
clusion on possible effects of the to finance the -'rocurenent 
assistance on U.S. economy %:ith of cor=odicies and consul
special reference co areas of ting services from the U.S. 
substantial labor surolus, and and participant training 
extent to which U.S. -o lodities at U.S. insiturons. 
and assistance are furnished in a 
manner consistent 'iEh improving 
or safeguardin3 the U.S. balance
of-pay,., nts position. 
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2. Development Assistance ?roject 
Criteria tLoans Only) 

a. FAA S-c. 201(b) (1) Informia- a. Other bilateral and multi
tion .'d conclusion on availa-
bilit, of financing from other 

lateral donors are currently
contributin; to enerv research 

free-world sources, including and development in :ne 
private sources within U.S. Philippines. 

b. FA\ Sec. 201(b) (2); 201(d). b. The Government of the Philippines 
Informption and conclusion on is capable of repayin, the 
(i) capacity of the country to loan, aad we have no reason 
repay :he loan, including to expect that it .:ill not be 
reasonableness of repayment repaid. 
prospects, and (2) reasonable
ness azid legality (under laws 

of country and U.S.) of 
lendin; and relendi., terms of 

the loan. 

c. FAA Sec. 201(e). If loan is c. GOP has requested the loan, 
not made persuant to a multi- and the project analysis 
lateral plan, and the amount indicates that it will be used 
of the loan exceeds $100,000, in an economically and techni
has country submitted to AID cally sound manner. 
an application for such funds 

together with assurances to 
indicate that funds will be 
used in an economically and 
technically sound manner? 

d. F.A Sec. 201(f). Does project d. Yes. 
paper describe how project 
will promote the country's 

economic development taking 

into account the country's 
human and material resources 
requirements and relationship 
between ultimate objectives 

of the project and overall 

economic development? 

e. FA.% Sec. 202(a). Total e.N.A. 

amount of money under loan 
which is going directly to 

private enterprise, is going 
to intermediate credit 
institutions or other 
borrowers for ise 1.y rivate 
enterprise, is being used 
to finance imports from 
private sources, or is 

otherwise being used to 

finance procurements from 

private sources? 'V 
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f. 	 FAA Sec. 620(d). If assistance is f. . 
for any productive encerprise whic-i 
will corpete in rhe U.S. ,ich U.S.
 
enterprise, is there an agreement
 
by the recipient country to prevent
 
export to the U.S. of -more :han
 

20Z of the enter)risa annual
 
production during the life of
 
the loan?
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MALACAIAN PALCE 
MA .\NILA 

PRISIDETLL, DECREE ,:O. 

DIRECTING THE ACCELERATION OF RESE.,RCH, DEVELOP-
MENT AND UTILIZATION OF NON-CONVENTIONAL ENERGiY 

RESOURCES AND VESTING IN THE ENERGY DEVELOPMENT 

BOARD POWERS AND FUNCTIONS IN CONNECTION THERE-

WITH, AND FOR OTHER PURPOSES. 

WHEREAS, it is imperative to accelerlte the development 

not only of indigenous conventional energy resources but also of 

those non-conventional alternatives which have great potential 

for immediate and future applications such as but not llirited to
 

solar, wind, tidal and bio-mass energy;
 

WHEREAS, it is essential in the interest of efficiency,
 

economy and effectiveness to Integrate in a single governinentai
 

entity the planning, coordination and control of the research,
 

development and utilizatLion efforts and programs in non

conventional forms of energy resources of the various government
 

agencies and instrumentalities, including government owned and
 

controlled corporations;
 

NOW, THEREFORE, I, FERDINAND E. MARCOS,
 

President of the Philippines, by virtue of the powers and functions
 

vested in me by the Constitution, do hereby order and decree the
 

following as part of the law of the land:
 

SECTION I - ,ETCIARATION OF POLICY 

It is the dec!,red policy of the State to achieve self-reliance 

in the country's eiiergy requirements primarily thro'igh the intenslfiud 

exploration, development, exploitation and utilization of indigenous 

convontior..[ energy resources such as petroleum, coal, natuial gas 

and liquids, watur uiid geo:hermal resources ana i-icle-r fuel 

resources; and non-conventional alern.aU\es such as solar, w'rJ, 

tidal and bUo-fas encrgy wr.ich have great potential for .mr..te 
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and future applicaLuiius. In fuitheirn,.- of this policy there i an 
urgent need to cuorinate, ilitegrate u,, control the pursuit of 
research, development and utilization efforts of all government 
agencies and instrumentalities pursuant to and in accordance with a 
comprehensive riaional eneigy proira,i. 

SECTION '2 - DEFINITION OF TCRMS 

As used in this Decree, the following words and phrases shall 

have the following respective meanings: 

(a) 	 Non-Conventional E:,tql,; Resources refers to those energy 
resources in which the conversion or utilization technology 
for large-scale (megawatt level) applications arc not as well
developed and/or widely used as those for fossil fuels, hydro
geothermal and conventional nuclear. In general, thse 
resources would include the direct and indirect forms of solar, 
tidal, nuclear converter and breeder reactors and fusion. 

(b) 	 Direct Solar Einerq, means the energy content of solar radiation
 

harnessed by collecting sunlight in man-made devices such as
 
flat-plate or focusing solar collectors.
 

(c) 	 Indirect Solar Enerav means the energy content of solar radiation 
harnessed by initially collecting sunlight in a natural manner 
such as absorption by land, anosphere, ocean surface and 
plants. This natural collection mode gives rise to winds (by 
thermal gradients in the atmosphere) , produces organic matter 
or bio-mass and creates ocean thermal graoients between the 
surface and its depths. 

(d) 	 Bio-mass refers to organic matter, whether living or not. 
This would include, among others, trees, algae, animal and 
agricultural wastes and decaying plants in swamps. 

(e) Bio-conversion to Fuels refers to the various processes, natural 
or synthetic, by which a solid, liquid or gaseous fuel is produceu 
by utilizing Lo-mass feedstock, e.g. anaerobic fermentution 
of animal manure to yield bio-gas; combustion of firewood to 
yield het, steam or power; fermentation f agricul..ral crops 
or by-products to yield substitute fuels sucn as alcchol. 
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(f) 	 iBo-gas is a fuel gas consisting of 50-70% methdne and the 

rest non-combustible gases produced by the anaerobic 

fermentation of organic wastes. 

(g) 	 Energy Plantation is a scheme whereby fast growing crops 

or trees such as ipil-ipil are deliberately and systematically 
planted in order to continuously provide fuel to a power 
generating station located at the site. 

(h) 	 Comprehensive national enerv orogram for purposes of this 
Decree Is a program of research, development o.- utilization 
of non-conventional energy resources duly approved by the 
Energy Development Board. 

SECTION 3 - POWERS AND FTI,'CTIONS OF THE ENERGY 
DFL;VELOPMENT BOARD 

IN addition to its powers and functions enumerated in Prcsidential
 
Decree No. 910 and other laws, rules and regulations, the Energy
 
Development Board shall exercise the following powers and functions:
 

I. 	 Formulate and direct the implementation of a comprehensive 
national energy program, subject to periodic review and revisions 
on non-conventional energy research, development and utilization. 

2. 	 Integrate, ccordinate, direct and control all research, development 
and utilization efforts, programs and projects in non -conventional 
energy resources of all government agencies and instrumentalities 
including government owned and controlled corporations. 

3. 	 Review and approve all on-going or planned research, develop
ment and utili:ation projects on non-conventional energy resources 
whether basic or applied in nature, supported or planned to be 
supported by government funds or funds obtainable elsewhere 
thiough government intercession or assistance. 

4. 	 Formulate crituria for determining priority for proposed 
research, development and uuiization projects on non-conventional 
energy resources and accordingly identify and select execution, 
finncihg and funding schemes. 

S. 	 Designate proi,-ct irmplmentors, :oordin.Le and monitor the 
p,'rgress at ci projects and ac01v::ies, on-going or plnned 
projc:cts, in Ihe irnple t. ... atoun of the cornprehensie nLL1nal 
t.neryy,,grn,
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6. 	 Provide necessary and appropriat3 supportive efforts to the 
non-conventional energy resedrch, development and 
utilization program such as the launching of a vigorous 
information and promotions drive, assistance and entry of 
suitable foreign expertise in order to accelerate the pace of 
local research, development and utilization and the training of 
qualified Filipino personnel in the various aspects of non-
conventional energy, proliferation of those applications in 
which technologies have proven viable, such as blo-gas 
generation, windmills for water, pumping and pcwer generation 
from agricultural and Industrial wastes, estaLishment of 
demonstration systems Like solar water heaters, solar air
conditioning and energy plantations. 

7. 	 Develop and Implement specific programs requiring the 
participation not only of government agencies and instrumentalities 
but also of the private sector. 

8. 	 Grant incentivies provided for herein and propose and recommend 

the grant of such other Incentives as shall be necessdry and 
appropriate to enterprises, industries and individuals who shall 
conduct their own or participate in research and ievelopment or 
apply currently available non-conventional energy technology 
to their incustrial processes or homes. 

9. 	 Promulgate such rules and regulations as may be necessary/
 
to implement the objectives and provisions of this Decree.
 

SECTION 4 - INCENTIVES 

The provisions of any law to the contrary notwithstanding any 
person, whether natural or juridical, who will directly participate in 
the national program to accelerate research, development and 
utilization of non-conventional energy sources shall have the following 
privileges: 

(a) 	 Costs incurred i. the establishment ar construction of non
conventional energy conversion facilities or equipment duly
 
certified by the Fnergy Development Board may, at the option
 
of the taxpayer, be directly chargeable to expense and
 
shall be fully deductibie as such from gross income in the
 
year wherein such expenses were incurred.
 



(b) QmplQn fromR paynent of taadff duties and cQmpeflsatinWJ 
ta on- the importation of mcinery and equi?ment, and spare 

parts and all materials required ln te tabi$nhent and 

consijcton of nQ vonventional energy fa or equipmentolities 
subct to the codimtionsU that said mchinery, eqtpmem,spare 

nhnctuay neele4nmantactured domestlpll are directy 
and will be ujsed exclusivel by the taxpayer In the eostaishme 

ahd construtionf of oQ-coventional failt es or,eOqutpaent; 

are covered by shipping d9cuments in the name of the taxpayer 

to whom the shipment will be delivered direct by the. customis 
and the prior approval of the Energy Developmnentauthorities; 

was obtained by the taxpayer before the Importation ofBoard 
such machinery, equipment, spare parts and materials which 
approval shall not be unreasonably withheld: POrgovid, 

however, that the taxpayer may not sell, transfer or dispose 
spare parts or materlalsof these machinery, equIpment, 

without the prior approval of the neyrgy Development Board 

and payment of taxes due the government: Provided .r, 

that should the taxpayer sell, transfer, or dispose of tl, se 
materials without themachinery, equipment, spare parts or 

prior consent of the Energy Development Board, it. shall pay 

twice the amount of the tax exemption granted: Provided, 
Dnaliv. that the Energy Development Board shall allow and 

approve the. sale, transfer, or disposition of the said items 

without tax, if made: (1) to another 'taxpayer who will 

establish and constrtdt non-conventional energy cow ersion 
for reasons of technical obsolescence;,facilities or equipment; (2) 


or (3) for purposes of replacement to improve and/or expand the
 

operations of the taxpayer.
 

(c) Government financial institutions such as the Development 

Bank 	of the Philippines, the Philippine National Bank, the 
the Land Bank of theGovernment Service Insurance System, 

Philippines and such other government institutions as are 

or may hereafter engage in financing of invastnc..now engaged 
operations shall, in accordance with and to the extent allowed 

by thLo enabling provisions of their respective chirters or 

applicable laws, accord high priority to appLications fbr 

fi-naticica assistance by individuals/eterpises/in.LUtri,.'s 
t, tQI ,C ',,p-.rticip;-.ting in t',e n..tiona" program to accalerato 


d..A..AopiaQt and utilization of'non-conventio,:.al enr y sourcas,
 

as dd; r*commu,,ced and ci.a.orsed by the Eaorg' Z-.,.:. 
Ioa'. .	 .• 

http:of'non-conventio,:.al
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SECTION 5 - 3.SISTANCE BY OTHER GOVFIR.E',.E'T
 
AGLNCIES/OFFICES AND CORPOIRATIONS
 

All government agencies and Instrumentalities incluciing 
governnmt owned or coiatrolled corporations in addition to being 

linpeinentors of the comprehensive national energy program when 

so designated, shall extend whatever assistance that may be 

required by the Energy Development Board, including but not 
of such of their employees,limited to the detail to the Board 

scientists and technical personnel. 

SECTION - APPROPRLUTIONS 

The sum of TEN MILLION PESOS (PO,000,000.00) is hereby 

appropriated out of any available funds in the National Treasury not 

otherwise appropriated as operating funds of the Energy Development 

Board to fully carry out and implement the functions and objectives 
provided in this Decree for the period from the effective date of this 
Decree up to and including the fiscal year ending December 31, 1977. 

Thereafter, amounts required by the Energy Development Board shall 
be included annually in tle General Appropriation Decree. 

SECT1Oi 7 - REPEALIrOG CLUSE 

All laws, decrees, orders, rules and regulations or parts 

thereof which are inconsistent with any of the provisions of this Decree 

are hereby ropealed or modified accordingly. 

SECTION a - EFFECTIVITY 

This Decree shall take effect immedia.ely. 

Done in the City of Manila this 12 day of January in the
 

year of Our Lord, nineteen hundred and seventy-seven.
 

(SGD) FERDINAND E. MARCOS 
President 

Republic of tha Philippines 

http:PO,000,000.00
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TO I 	 AGENCIES AND INDIVIDUALS, PU3LIC OR PRIVATE
 

IfTEIDING TO SUBMIT PROPOSALS FOR"FINANCIAl
 

ASSISTAN CE UNDER THE NATIONAL-PROGRAM FMR
 
~NONCONVENTIONAL ENERGY RESOURCES DEVELOPMENT. 

Pleaza'bePat gudeQacrdngy
 

The attached materials-describe relevant operational polici-ts_ " 
and c'riteM-ia set by th',e Board for. the consideration10 and awiarding 
o f£ grantr L-in-aid to pr.ospe CtiVeL implomentors of 'nonconventional " 
energy/projectc., i hoped that hs hl encourage wal
 

-. organized, cost-e£fective project proposals, the potential out-, 
S put l wh-ich satisfy important needs within "thenational prograi,-/ 

ard4i~i 6 yt~ or ortecnieainadaadn 

2t 
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CUID:LII.!S M-R THE PREPARATION OF PROJECT 
PROO'S LS U!!DER THlE .ONco VETION L EIERGT 
RESoURC-, DEIP .T PROGRAM OFFRDP' 

(Refer to EDB Form 19 Rev. 8-77) 

1. Nlature of the Proicct.
 

1. The project must be a devdlopment or demonstration
 
of a nonconventior.al energy device or system for 
the purpose of advancing or adapting the technology 
and for investigating technical and economic feasi
bility of such system or device under local conditions. 

-'.1.2 	 In general, higher priority shall be accorded to 
projects which involve the design, fabrication, install
ation and on-site operation of a nonconventional energy 
device or system. 

1.3 Unless solicited, lower priority shall be given to 
projects which only involve surveys, paper studies or
 
investigations in which no physical installation resulta.
 

Projects under the NERDP are preferably applied or
1.4 	
developmental in nature as contrasted with basic/lab
 
scale/fundamental researches which-4ra primarily the
 
responsibility of other agencies. 

1.5 	Projects for the expressed purpose of ultimately patent
ing a device, process or system for the material becefit
 
of the proponent are not eligible for financial assist
ance 	 under the EDB program. 

1.6 A listing of priority project areas and examples of
 
specific project titles are shown in Annex A.
 

2. Prooonent
 

2.1 	The proponent may be an entity or an individual belonging 
to the public or private sector. For counterpart funding 

v e r-o 


OVer
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purposes; it is preferred that individual proFon.nts 
obtain official backing fro~m their respective offices. 
The caailitiez, related experience, facilities or 
techniques of the proponent, including the proposed 
kay personncl, considered critical to the achievement 
of the project's objectivc must ba described in the 
proposal. 

3. Cooperatini-, A-ancies 

3.1 	 Proponents are encouraged to include other relevant 
agencies or groups as co-participants in the project. 
Aside from the possibility for cost and personnel 
sharing, such alliances simplify inter-agency arrunge
ment 	often required in the conduct of the project. 

4. Project Costs 

4.1 	 Any reasona.h1 amount ma'n be reauested 
as financial assistance. n general, howover, the 
-requested funding for an7 single year must be kept 
well 	below ?-150,000. 

4.2 The line-Item budget must be sufficient17 detailed.
 
It must be kept ii mind that actnal expenditures shall 
be subject to normal goveinment accounting and auditing 
rules aad should thus be properly documented. 

4.3 	 The number of project personnel must be kept to an 
effective minimum. The practice of designating the 
highest; ranking personnel of the proponent agency as 
"Project Director" even though he has no actual role 
in the project is discouraged. Until flarther notice, 
EDO shall adopt currently accepted norms and procedures 
for granting honoraria, incentives and compensation 
for key and contractual personnel of a project. Such 
rates and criteria are given in Annexes B and C. 

4.1;, The proponent/implementing agency is expected to put 
up a counterpart fund of a. least 15; of th- total 
project costs. All other faczors being equal, the 
chancos for approval of a project increases '-ith the 
amount of a nroponent's countarparZ fund. Proposals 
rocuesting for the financing of matarials and equipment 
only 	have the greatest chances for approval. 

a v dr
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5. Nature of Cnirtornart 

The follo'ing are allowed to be listed as counterpart of
 
the proponent agency: 

5.1 	 Salaries of personnel, compuced on "parcent of 
time" basis, vho will be involved in the project .. _' 
but are not eligible for honoraria, e.g., tech
nical personnel in excess Q1 allowed number of 
honoraria recipients. 

5.2 	 Use of agency vehicles and facilities, e.g., shop

machines, special instruments and tools, etc.
 
This must be computed based on planned duration
 
and frequency of use and prevailing rates for
 
leasing such equipment or vehicles.
 

5-3 	 Infrastructure, office equipment and furniture,
 
provided that these are not yet existing and will
 
be put or purchased as a consequence of the project
 
and primarily for use by the project. In no case
 
shall existing infrastructure be listed as a counter
part even if this shall be used in the project,
 

5.4 Administrative and clerical support (actually required)
 
miscellaneous supplies, etc. must be presented as an
 
overhead cost component in ;La counterpart fund.
 

6. Duration 

6.1 	 Projects in which key findings or visible results
 
are realizable within 6 months or I year are
 
preferred.
 

6.2 	 The duration limit for nny single proposal is two
 
(2) years. This docL -ot preclude renewals or
 
sequel work which builds upon previously completed
 
work by the proponant.
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Annexes
 

Priority Project Areas and Examples of Speciflo
A. 


Projczt Titles.
 

Salary Scale for Contractual Technical Personnel
 B. 

and Criteria for Hiring Thereof.
 

for Honoraria and Critaria for 
C. 	 Allowable Rates 


Granting Thereof.
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AREASI. PRIORITY PROJECT 

of Potcntialls1. Evaluition 

- NONCON RESOURCES SURVEY
 

SOLAR/W NTD MONITORING NETWRIK
 

2. Available Technolocies: Larre-Scale Outvut 

- POWER & FUELS FROM AGRO WASTES 

- "ALCOCAS" 11OR MOTOR FUEL
 

- EiRG'f PLANTATIONS
 

- IDUSTRIAL SOLAR WATER HEATING
 

Available Technoloaies: Rural 
Emphasis

3-


- BIOGAS FOM RUr-AL & URDAN WASTES 

& LW-POWER ELECTRICITFOR WATER PU.PING- WINDMILLS 

- SOLAR CROP DRYERS 

- RARSH GAS UTILIZATION 

- SOLAR STILLS 

Others: More R & DRequired4.. 

- SOLAR REMIGERATION 

. 
- SOLar PUI,,PS
 

- SOLAR PC;'&R, ETC.
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in order of priority)
P.7OjFCT TITL53 (not

A).T7TFTC17'. 7X.rT1S 

System for aUtilization.. Prac.ica. 

-GS 5ite.SpecifiC I.a r - h 

2. 	 Low-Cost port:bla Kilns for 

nz Using Forestry "Tastes,
Charcoal-. -k 

3. Feasibility Study For 
a Viabla 

Producing Charcoal,
Pyrolytic Converter 


Oil and Gas from Agricultural 
Wastes.
 

Hulls to Iake a Rice Mill 
4. 	Using Rice 


t in Power.
Self-SUfficc 

of Hot Springs
5. Low-Poaer Applications 

6. 	 Low-Cost C-op Dryers Using
 

as Fuel
WastesAgricultural 

a2 i sudy of
7. 	 Techno-ecOncO


Bic- System Using
Com.unal 

umafn ,,,aste
 

8. 	 Enrrgy Plantation/Ce ;dro-Thermal 

in a Spacific Site, etc. Plant S7 stem 
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Ai:*:EX B 

TECHNICALSCALE FOR CONTRACTUALSALARY HIRING THEREOF
pEP.SONNEL AND CRITERIA FOR 

I. SALARY SCAIE 

Monthil Sa lary 
Position 
 ii-ax
Title
=C5laas 


1 Science Aide I 
(or Technical I) ?w 350 r 450 

z Science Aide II 
(or Technican I) 375 500 

3 Science Aide III 
(or Technican 11) 400 550 

4 Research Asst. I 
(or Technologist) 500 700 

5 Research Asst. II 
(or Technologist I) 600 800 

6 Research Asst. IIT 

(or Techuologist III) 700 900 

7 Research Associate I 850 .,100 

8 Research Associate II 950 1,300 

9 Research Associate III 1,l0 1,50 

10 Research Associate IV 
1,300 1,700 



A.-'vy"B 
Pa fce 2 

Annex P,.e V' of 21 

m.:SCn2uDLT OF.ST-? ...CE.A-S, 

o.-.itionLev'.._.._ r.'.ni m' lzt Sten 2nd SteD Thd Stex 

1 P 4,200 
(350)" 

' 4,500 
(375) 

r 4,JO0 
(400) 

'- 5,100 
(425) 

' 5,4O0' 
(450) 

2 F'4,500 
(375) 

' 4,800 
(400) 

5,100 
(425) 

P 5, 400 
(450) 

6,000 
(500) 

3 ? 4,800
(400) 

P 5,100.
(425) 

P 5,400 
(45o) 

P 6,000 
(500) 

P 6,600 
(550) 

4 ?"6,000 
(500) 

P 6,600 
(550) 

P 7,200 
(600) 

7,800 
(650) 

? 8,400 
(700) 

5 P 7,2C0 
(600) 

P 7,800 
(650) 

P ,o400 
(700) 

? 9.000 
(750) . 

P 9,600 
(800) 

6 ? ,400 
(700) 

r 9,000 
(750) 

P1 9,600 
(800) 

10,200 
(850) 

P10,800 
(900) 

7 o0,200 
(850) 

P10,800 
(900) 

?11,,400 
(950) 

12,000 
(1,000) 

?13,200 
(1,100) 

8 11, 400 
(950) 

P12,000 
(1,000) 

P13,200 
(1,1oo) 

?14,400 
(1,200) 

?15,600 
(1,300) 

9 P13,200
(1,oo) 

P14,400 
(1,2oo) 

P15,600 
(1,300) 

P16,800 
(1,400) 

P18,000 
(1,500) 

10 ?15,600
(1,30o) 

f-16,800
(1,400) 

?18,000
(1,500) 

P19,200
(1,600) 

,20o400 
(1,700) 
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iiI. OUA LIFC.1.TTO! 

1.. 	 Science Aides are normally non-degree holders
 

whosa experience and training range from minimal 

(Io.st catogory) to highly experienced (SA 11). 

Clerical workers are not eligible as Science Aides. 

2, Research Assistants are technical degree holders
 

whose qualifications range from new graduate, under

board (RA I) to those rith at least two (2) years 

of relevant job experience (RA I1). 

3,, 	 Research Associates are senior technical personnel
 

with at least three (3) years relevant job experience
 

and/or a master's degree ,R. Asso. I) to those with 

over (5) years relevant experience, recognized ex

pertise and/or a PH.D (R. Asso. IV). 

"A Research Associate may serve as Project Leader 

assisting a Project Diiector or may be the Project 

Director himself. 

IV. CR1TERIA IOR HIRING 

1. 	Contractual employees may be hired on a monthly 

salary-basis. 

2. 	 The contract shall be made between the personnel 

and the implementing agency in a format to be prepared 

by the EDB. 
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laws to tlhe contrary are applicable,
3." 	 Unlos . 

step in his r.ormalthe pcrsorinel mzy start at any 

position level dependin. on.his speci-ic ,ua..- Ica

tions and aptitude as judged by the Project Director. 

IT. ncreases in salary may be made ever7 six (6) months
 

wi, .. t-he scheduleof satisfactory scrvic4; -n accordance 

shovm in Sec. I above.The Project Director should 

allow for such increases in *.s budget for personnel. 

V. ALLOWABLE I1UM,1ER OF C22!TRACIUAL PEL3SONNEL 

g-ant! is less1. 	For a "nor--aln project in which the EDB 

than ?'1- 50C0 per year, the raxizu allowable contractual 

personnel are 	(See also Sec. 3 Annex C): 

1 - Research Associate 

I - Research Azssi-tant 

I -	Science Aide
 

Other arsonncl requirez.nts are expected to be
 

provided as counterpart by the implementing agency.
 

from this rule must be rally2. 	 Any upward departure 


in writing by the Project Director and
justified 
by

will have to be specifically dejiberated upon 

the 	EDB Review Panel.
 

3- On the other hand, projects in which (a) 
the Research
 

Associate is also the Project Director, or (b) thu
 

Research Associate is not assisted by a Research
 

Assistant, or (z) the Research Associate, Research
 

Assi. tant and/or,:ha Science Aide are regular agency 
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pcrsonnel requiring only honoraria or incentive pay
 

shall be accorded nriorit- connideration.
 

4. The personnel schedule for projects costing more than
 

13150,000 per annum shall be proposed~and considered 

on a case-to-case basis. 
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Z.LL0''.'ALE RTS-FOR I1OI3:RA-.IA AND
 
CR-TERTA FO C.!NTING THEREOF
 

1. Definitions 

1.1 	Honorarium is a sum awarded to Qualified Project 

Personnel in appreciation.for their participation 

in the project as a function over and above their 

norr.nl duties in their narent arencies. "Incentive 

pay" has essentially a similar meaning but often 

refers to the case of lower-echelon personnel. 

1.2 	Qualified ?roiect Personnel refers to those who are
 

not in the rarticular Droject as salaried Lontractual
 

personnel and who possess qualifications and expertise
 

essential to the attainment'of the project objectives.
 

They-are normally regular *technical employees in the
 

implementing agency or agencies. The Project Director
 

.-is required in all cases to be a regular employee of
 

the implementing agency.
 

1.3. Project Director (Principal Investigator or Project
 

Leader) is the person who, by virtue of his special
 

knowledge, experience or expertisg in the most essential
 

aspects of the project as attested to by publ.ications,
 

present and previously-led researches, past positions,
 

etc. is deemed capable of providing overall technical
 

and managerial direction to the project.
 

Imnortant: A person who is only administratively
 

concerned writh the project by virtue of his high
 

position in the implementing agency is not considered
 

http:I1OI3:RA-.IA
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qualified as ProjQct Director. For example, a
 

Ez;parzmont Hcad of the proponent agency who has no 

expertise in say, biogas technolog7, is not qualified
 

to be the Project Director of a projact entitled
 

"Design, Construction and Opcration of a Cor-munal
 

Biogas System". For purposes internal to the agency,
 

he may be nominally designated as Project Administrator
 

or-Project Manager but will not be ett'led to any 

honorarium from 2DB.
 

2. Maximum Number of Prolects
 

2.1. All of the above-defined project personnel can only
 

be listed in no more than three (3) on-going projects
 

if they are to participate effectively azd at the same
 

time discharge their official functions. These three
 

projects include both EDB and non-EDB researches.
 

3. Allowable Number of Personnel with Honoraria 

3.1 	 For a normal project with annual costs of less than 

P150,O00, the maximum allowable total costs for key 

personnel compensation ia for the case. (See Sec. V 

Annex B) where the Pi'ojeqt Director (PD) is receiving 

honorarium and one each Senior esearcher (SR), Research
 

Assistant (FLA), and Science Aide (SA) are full-salaried
 

contractuals.
 

3.2 In the interest of minimizing personnel costs, it is 

preferred that the PD be also the SR and/or the SR to
 

have no P.A. If these are not possible, a second prefer

ence is for as many of the allowable project personnel
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to be regular employees of the implem-nting agency
 

and thus be entitled only to honoraria (lower than
 

full salary). However, it must be assured that such
 

nersonnal can actually devote ample time to the project.
 

j In any case, only one (1) SR, a maximum of three (3)
 

RA's and a maximum of 2 SA's are allowed to be recipients
 

project personnel is a
of honoraria for the case when no 


full-ealaried contractual employee.
 

Although the above rules define allowiable limits, it is
3.4 
emphasized that the nature of the specific project should 

determine the type of personnel complement structure. 

Each personnel position decided to be included in the
 

project must be fully justified by a detailed descript

ion of duties.
 

honoraria recipient or contract3.5 No personnel, whether an 


.ual employee, should be listed for the entire duration 

of the project when his role is obvio-4sly relevant only 

at a certain phase. For example, a chemist whose only 

role is to analyze the output of a gas producer should 

not be listed until the gas producer is in operation. 

The EDB prefers that such persohnel who shall be utilized 

only at brief instances in the course of the project be 

provided under the counterpart responsibility of the 

implementing agency.
 

4. Consultants 

4.1 Consultants are persons specifically solicited by EDB 

(a) to help evaluate the soundness of a project plan,
 

solving a critical(b) to trouble-shoot or assist in 

iv
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problem mot by a project implerntor, (c) to participate 

in inter-ac-ncy deliberations or preparation of a 'pecial 

paper or study, and (d) for other purposes as 7aybe, 

required. 

4.Z 	No project proposal should include a consultant whose
 

services are planned to be on a regular basis. Such
 

action reflects negatively on the qualifications of the
 
Project Director/Proponent.
 

In cases where a few unavoidable expert consultations
 

are envisioned due to the nature of the project, this
 

may be included in the budget under Special Purposes.
 

However, the amount vill not be released to the proponent 

and shall be used only through EDB which shall have a say 

in the selection of the consultant. ad which shall pay 

such 	consultant directly.
 

5. Interim Rates for Honoraria 

5.1. 	 Project Personnel 

Annual Project Annual Project 
Cost Less than Cost More than 
250, 000 7o250,000 

Project Director ? 600 (850)* .0750 (1000) 

Senior Researcher 450 (600) 650 (8OO) 

Researcher Assistant, 200 250 

Others 

*The highcr rates are for the case when the Project Director 

is not az3isted by a Senior Researcher, and whea the Senior 
Researcher is not assisted by a Zesearch Assistant, respectively.
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( daon!, Pccorplish using separate s.heats).
(Guie 	 ony. Please o pih 

E:IPGCY DzV:LOP.ir::T LOARD 
.. . ,,:....R'l .C, DEVIP' : PROCI.4, ...... 


PROPOSAL FOR F1!AUCIAL ASSISTANCE
 

PART I. PROPOSAL SUVYMARY
 

1. PaOJECT TITLE: 

2. 	 PR0POIIE,-: (AV-ncy, Insitution or Company)
 

(Person who shall actually work.
 P?."CTPAL 1NVESTIGATOR: 

on the project as Project Director
 

and principal expert)
 

(Agencies which are expected 	to be
 3. 	 CoOPEUATI.G AGEHICIES: closely involved in project implement

ation by way of lending personnel or 

facilities, etc.), 

4.-	 PROJECT COST: TOTAL -_.
 

(a) 	EDB Financing Requested
 

(b) 	Proponent's Counterpart
 

(c) 	Others, if any:
 

5. 	 DURATION OF PROJECT: 

6. 	 PROJECT SITC'..17: 

(A concise description of the 
project background,
 

in Part 11 ofas dezailedmathodolosY and tar--ts 

this Forz).
 

•i
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77 

Dr 

To ,-.. Ic&. C -P.%,,O; , broad raticirale for ar..-r
n., on .e proJect, in relation.
 

...................... to declared. national davel.;pmment--.-


I h P.SEI-T ST1-US OF ?'OJSCT: (.-hat has been done abroad, locally 
and. by proponent on this or di-ect, 
lye rlated research areas). 

9. SPECIFIC OBJECTIV£S/TARGETS:. (Specific outcomes ex.pected to 
ca. realized. at end. of project). 

!0.. ISTHIODOLCGY: (.3rief doscription of how problei will be 
approached) 

PAP T TI.I 'T'P PLAN" 

SeU'EDULE OF ACTIITIES: (,.V.e Giant Chart shoring detailed 
project phase and time span in weeks) 

12.. F!IICIAL ?LU1. SU.Mt.Y: ' (A detailed Lin-Item Budgat'must be 
attached as Arnex,,I) 

Requested' frov. Proponent' s 
Co t ED - Counter-.art
 

L.Pronnel Services ._______ 

II1 Eouipment & Accessories 
11_1, 1.ainten--nce aL Other 

Operating 7xpcnss _ .... 

... Capital Outlay 
V. Special Ftroses 

T O T. . . 
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13. p-rr, . ' T 

n /i. N.,-,n-thiv Sza-v/iororar-.aPc- t]I 

11. .... ( .... 3 local persons can coz=ent authoritative-R C--- wo 
ly on subJect, of this proposal) 

15. RELATED ACTIVITIES OF FPfOPO.;IT: (List a few other projects 
of :'clated nature under-aken by proponant/principal 

areinvcztir-ator ,;vhich have been completed or in 
zrrzrecz. AttachCd Curriculum Vitae of Principal 
Invezti-,tor as Annex II). 

PREPARED BY:
 

Principal :nvestigator 

PROJECT PROPOSAL .R:S.''T APPROVED: 

.. Had of astituzion 
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A,,I I: T TTD.. BUtBCZT 

EOJF.CT TITLE: 

I. 

IV. 

V. 

pR..N,',L COSTS: (!umber, aosition, Total Salary/Xoncraria, etc. 

II.EQU~r-z:r AUDM ACZSZRIES: (Do not. include office equipment) 

II. N ":NCE A ,T ,0 "S. (Supplies zte 3a5, 

Travelling, Sundry, eta.) 

CAPITAL CUTLY: (Land, Buildings, ffic e 

Office Equipment, etc.) 

SPECIAL PUROSE. 

...O~ES: 1. Tabulate all itoms azd break down !to 3 

2. 

3. 

(a) Total Cost 

(b) Requested :'rn -DB 

(ci4 Proponents Counterpart. 

Specify Foreign Cost Components, if any. 

Rferring to the Work Plan, break down financial 

requreZefnn by quartrs. Th is i-partant i.

sc.eduling 'sur sements, 
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GROUP (Financial 

other DetaiI4 
[. EVAI.UA [UIUN BY TIlE PROJECT MUNITRIN( .	 and 

and type±) witlaii li its of guidclities?Are listed persunnel (niiibtir 


/J Yea. / iNu.
 

Are all 	contractudi salaries/honoraria rates iii accurdance with 

guidelines " L__,' Ye s. /._/ Nu, 

Are Pruje( t Directur and Senior Researcher cirrently haiidiing less 

than three research prujectts aaoh ? " Yes. L_ No. 

/! No.Are listed counterpart items 'amounts within uidelines ? / Yes. 

If so,Are (csutl;ing fees appearting in costing' / Yes. / No. 


are these within guidelines ? / / Yes. _j No.
 

Are there vague or unre'asonable budget. items? / "Yes. / / No. 

Were all requestei imaterials (urnidied ? Yes. /. / No. 

TO ANY OF ABOVE, PLEASE(1' TIERE ARE AI)VEKSE REPLIES 


ELIIURA rE ON ,EPARA FE SHEET).
 

PMG RECOMMENDATION 

PMG Evaluator
 

IlU. RECOMMENDATION 
 BY NCRD MLANAGER 

Ba.ed an above evaluations:
 

/ Proposal has no merit and Is hereby rcjt:rci.:c
 
/, 

= 	 Propol a. had soma rumediable detect,. Suggest reviion 

by proponent to confarm with EDB giiiielines. 

Z__ 	 Proposal satisfies NCRD criteria and is hereby
 

endorsed to Review Paiiel.
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Draft Proiect Description
 

The $7.1 million AID loan will be utilized to finance the foreig;n 
exchange costs and a portion of the local currency costs of carr,,-,,:out 
nine individual subprojects designed to exploit nonconventional, renewable 
energy resources. Subprojects will focus on direct and indirect solar 
conversion and small-scale hydropower. Illustrative subprojects to be 
undertaken and the estimated U.S. and GOP contributions to each activity 
are summarized in tne table below:
 

Project Financing

($000) 

Subproject U.S. GOP Total FX
 

i. Solar Dryers $ 591 $ 180 $ 771 $ 528
 

2. Solar Refrigeration 351 67 418 226
 

3. Photovoltaics 132 200
68 113
 

4. Waste-Fired rhermal
 
Plant 244 80 324 187
 

5. Pyrolysis 186 56 242 99
 

6. Mini-Hydro Power 244 80 324 
 187
 

7. Micro-Hydro Power 474 171 645 347 

8. Eind 230 374 228Energy 93 

9. Dendro-Thermal Plant 
& Energy Plantation 2,847 1,620 4,380 ,2,586 

Sub-totals $ 5,647 $ 2,5l6 5 8,163 S a,786 

Contingencies (10.) 565 317252 479 

Cost Escalation (l5") 847 378 1,225 719 

T o t a 1 $ 7,059 $ 3,146 $ 10,205 $ 5,984 

I. 
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The $1.55 million ,ranc will be utilized to finance: ling and 
short term participant training and technical assistance; procurement 
of books, basic research equipment, and other research literature;
 
a survey to determine energy use demands and resources in rural areas
 
of the Philippines; and the dissemination of information through seminars, and
 
workshops.. Estimated U.S. and GOP
 
contributions to each activity are summarized below:
 

Project Financing,
 

($000) 

Item AID GOP Total FX 

Project Coordinator .202 242
40 170
 

Short-Term Consultants 336 60 396 280
 

Participant Training 279 84 363 
 279
 

Energy Survey 120 60 180 100
 

Solar/Wind Monitoring
 
Equipment 140 196
56 110
 

Public Information/
 
Seminars 156 
 60 216 40
 

Sub-totals 1,233 360_ 1,593 979 

Inflation 15%" 191- 54 245 168 

Contingencies 10% 26_ 36 162 10_ 

TOTALS 1,550 450 2,000 1,252 

The Bureau of Energy Development (BED) of the Department of Energy 
will be the executing agency for the C;OP. BED !:ill select implementing 
agencies for individial subprojects. These will likely include BED; 
other Government agencies such as NEA, 'PC, and NIA; the University of
 
the Philippines, and other local institutions.
 



PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS
 

PART II
 

PHILIPPINES Nonconventional Energy Development
 
A.I.D. Project No. 492-0294
 

Pursuant to Part I, Chapter 1, Sections 106 and 119 of the Foreign
 

Assistance Act of 1961, as amended, I hereby authorize a Loan and Grant
 

to the Government of the Philippines (the "Cooperating Country") of
 

not to exceed Eight Million Six Hundred Fifty Thousand United States
 

(U.S.) Dollars ($8,650,000), (the "Authorized Amount"), to help in
 

financing certain foreign exchange and local currency costs of goods and
 

services required for the Project as described in the following sentence.
 

The Project consists of ten research/demonstration/pilot projects to
 

test the feasibility of exploiting nonconventional energy resources through
 

direct and indirect solar conversion, biomass conversion, and small
 

scale hydroelectric plants; participant training; technical assistance;
 

and other related activities. The results of this research program have
 

the potential of significantly affecting the social and economic development
 

of rural areas in the Philippi-as by prcviding low cost, low maintenance
 

energy sources to the rural poor. Of the amount authorized, Seven Million
 

One Hundred Thousand U.S. Dollars ($7,100,000) (the "Loan") shall be in
 

loan funds and One Million Five Hundred Fifty Thousand U.S. Dollars
 

(the "Grant") ($1,550,000) shall be in grant funds. The entire amount
 

of A.I.D. financing herein authorized for the Project will be obligated
 

when the Project Agreement is executed.
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1 hereby authorize the initiation of negotiation and execution of the
 

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 
the following essential terms and covenants and
 

major conditions, together with such other terms and condicions as 
A.I.D.
 

may deem appropriate.
 

a. 	Interest Rate and Terms of Repayment
 

The Cooperating Country shall repay the Loan to A.I.D. in United
 

States Dollars within twenty (20) years from the date of first disbursement
 

under the Loan, including a grace period of not exceed ten (10) years.
to 


The Cooperating Country shall pay to A.I.D. in United States Dollars interest
 

from the date of first disbursement under the Loan at the rate of (a) two
 

percent (2%) per annum during the first ten (10) years, and 
(b) 	three percent
 

(3%) per annum thereafter, on the outstanding disbursed balance of the
 

Loan and on any due and unpaid interest accrued thereon.
 

b. 	Source and Origin of Goods and Services
 

Except for ocean shipping, goods and services financed by
 

A.I.D. under the Project shall have their source and origin in countries
 

included in A.I.D. Geographic Code 941 or the Cooperating Country when
 

loan-financed and in the Cooperating Country or 
the United States when
 

grant-financed, except as A.I.D. may otherwise agree in writing. Ocean
 

shipping financed under the Loan shall be procured in countries included in
 

Code 941 and under the Grant in the United States, except as A.I.D. may
 

otherwise agree in writing.
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c. Terms and Conditions
 

1. Prior to the initial disbursement or the issuance of the
 

initial commitment document under the Project Agreement, the Cooperating
 

Country shall furnish in form and substance satisfactory to A.I.D. an
 

agreed plan for the evaluation of the Project.
 

2. Prior to the disbursement of funds for construction of or
 

procurement of major equipment for the dendro-thermal sub-project, final
 

feasibility and detailed design of the sub-project shall be approved by
 

A.I.D.
 

3. The Cooperating Country shall covenant that it will make 

available to the Bureau of Energy Development on a timely basis peso funds 

required for the implementation of the Project. 

4. The Cooperating Country shall covenant that each participant
 

who undertakes long-term training under the Grant shall execute an agreement 

,ith the Cooperating Country to serve the sponsoring agency or institution 

for a period at least equal to the length of the training period received.
 

Signature
 

Date
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Biomass As An Alternative to Fossil Fuels
 

the Philippines
One if the alternatives available to the Government of 


to relic;vp the dependence on fossil fuel energy generation is biomass
 

develcpment. Specifically, this method of energy generation would entail
 

timber, burning the wood
the cultivation of wood products, harvesting the 


directly or converting it to char, heating of water to produce steam,
 

and the generation of electricity. In order to consider this alternative,
 

rne following data is presented concerning the cost of bionass electrical
 

generation as compared to fossil fuel generation.
 

A hectare of Ipil-Ipil fuel wood (20 tons) will produce 320 million
 

BTU's of energy (8,000 BTU's per pound). A barrel of 45 or #6 fuel oil
 

(42 gal barrel) will produce 6.3 million BTU's of energy (150,000 BTU's
 
percent and
per gallon). Given the efficiency of wood combustion of 65 


and the oil efficiency of 30 percent, a hectare of wood could produce
 

steam to be used in electricity generation equal to 41 barrels of oil.
 

(If biomass conversion were used to replace the Philippines 1977 oil
 

to be 2 million
consumption of 83.4 million barrels there would have 


hectares of Ipil-Ipil under cultivation.)
 

Any discussion relating to the large scale use of biomass conversion
 

must touch on three basic issues:
 

-- Availability of land 

-- Economic aspects of fuelwood cultivation 

-- Transportationofraw materials and electricity 

In addition to the above considerations one should also discuss the basic
 

practicality of wide-spread utilization of biomass donversion.
 

Availability of Land
 

At the present level of land development, commnercial forest lands
 

cover sixty percent of the total land mass of the Philippines. Of the
 

18 million hectares of commercial lands, approximately 3 million hectares
 

are considered exploitable; however, the economics of the forest products
 

industry would preclude the large scale use of exploitable lands for
 

energy plantations. Saw logs would be much more valuable than the chip
 

wood used in energy production; however, there are five million hectares
 

of denuded or marginal commercial forest lands in the Philippines, and
 

lands should be explored.
the establishment of energy plantations on these 


In short, land is available.
 

Economic Aspects of Fuelwood Cultivation
 

The major economic aspect of fuelwood cultivation within the private
 

enterprise system is whether or not local cultivators will opt for fuelwood
 

over timber or farmland. At present fuelwood market prices ($41 per ton)
 

there would not be much incentive for a land owner to plant fuelwood unless
 

they had a good deal of unused acreage. A recent World Bank study priced
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con is usedfuelwood at $44 per ton, however, if a 	figure of $26 per 

(making the fuelwood cost per BTU equal to the equivalent value or rossil 

fuel) the value per hectare would be about $1,100 per hectare. Considering
 

lack of labor required other than fencing and initial planting establishthe 

ment, energy plantations might be an attractive alternative for marginal
 

used the value would
forest land and if current market prices were 


increase to $1,750 per hectare. If investment costs were subtracted from
 

the gross figure and the growing season of four years were taken into
 

$300 per hectare per year.
account, the value per -ear would equal abouxt 


fuelwood and electricity
Transoortation Issues: 


how one gets the product
The two major transportation questions 	are: 

gets the generated electricity
to the generating installation, and how one 


to the consumer. As the source of the fuelwood gets further away from
 

the generating plant, the transportation costs will increase thus reducing
 

Aithough the fuelwood could be converted co char
profit from the crop. 


thus reducing the weight per BT by 40% (fuelwood 3,000 BTU vs. char
 

14,000 BTJ per po nd) this additional process would increase the cost of
 

the producer. Therefore, it seems
the product and reduce the profit to 


practical that the energy plantation encompass the generating facility
 

thus reducing the transportation costs.
 

As rhR biomass conversion generating facility will generate large
 

serve large municipal
amounts of electricity, the facility will have to 


areas, industrial consumers, or be fed 	into the power grid. The first
 

lease investment in electrical transtwo alternatives would call for the 

locate a large energy plantation
mission costs although it may be hard to 


in an area near an urban community due 	to land use factors.
 

are faced with some
In conclusion, nonconventional energy planners 


very difficult practical consideration.. In all likelihood, an energy
 
as the incentive
plantation will have to be government owned and operated 


for private enterprise development most probably will not be sufficient
 

to encourage investment. In addition, the relatively large amount of land
 

logistical problems of
 necessary to sustain the operation would make the 


organizing many small private growers insurmountable. Using fuelwood as an
 

alternative to fossil fuel would be practical only if the government were
 

to insure that the necessary land were
willing to put forth a major effort 


made available, the plantation well managed, and the resultant electricity
 

properly utilized.
 

/')
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3,21 73 QUOTE DEAR MR. CODY
FOLLOWING LETTER RECEIVED, FROM NEDA 

- r " 
NA E"NERGY OEVE ,THE PROJ ECT PAPER FOR THE. NON-CON;VENTIO ,I REFER TO 

LOPMENT PROJECT DESIGNED TO CONDUCT MAJOR RESEARCHES, ON ENERGY 
SECRETARY OFSOURCES OTHER THAN FOSSIL FUELS. THIS OFFICE JOINS THE 


THIS OCCASION TO FORMALLY RECUEST
ENERGY IN ENDORSING IT, I TAKE 

USAID ASSISTANCE CONSISTING OF A DEVELOPIMENT LOAN OF UP TO Si. I 

MILLION AND "A GRANT OF S1,65 MILLION. 

THE
IT IS MY UNDERSTANDING THAT THE BREAKDOWN OF ELEMENTS OF 

PROJECT AND COSTS ARE PLANNING FIGURES AND THAT THESE WILL BE 

DETAILED CALCULATION OF REQUIRE-SUBJECT TO REFINEDMENT WHEN A MORE 


- .'GERARDO P. SI CAT UNQUOTE.
MENTS 13 MADE. SI NCERELY YOURS, 

'UCLSSSTULL
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