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6. Sixty-two percent of the project time (3 years) has passed with
 

24% of the U.S. funds and 14% of the RTG funds having been spent.
 

7. Delays in orgyaiziny the project adU scl: 1cktrj the courdinaLing
 

contractor and major problems with managenenlt, the long ter coordinator,
 

work planning and approval of work plans have re uLlted in almost Uc and
 

one-half years passing while work on only thrCe comIporneint proceeded.
 

8. 	 In late 1981 a nt,. project cuordirnator wds a loirited anI by 

,mid-1982 maly of the other problum:i had beun dilmiirnil .ed to the point that
 

all but one of the el ,:ents of the project (triinini) Kid been approved and
 

work started.
 

Overall Pro j ect Desijgn 

1. The project was appropriate at the time the agreement was signed, 

bLt was overly am:bit ious, contained too many compnnents and did at consider 

normal AID and Thai problens with project start-up. 

2. The project did not include in ele~f;ent to corf'bine and evaluate the 

results of all co~ponen V. A com.prehersive assessment of social, economic, 

environentdl and tQ Knicl ihpl icatiuns was not an explicit project activity 

h(and was not bulil t in L i-te ,ipurlorILu. 

3. The testig of diswination techniques for successfully demonstrated 

technologies was not planned as a coordinated activity but was to be done on 

a component-by-cor onent bs is. 

4. The dulytLe, die, Lte 	 orig Hal project design and soe o, the 

expectation- , especially the develop;ent and testing of dissem: ination tech

niques for all techrnology coM;;.Moneri.Lus, iWipossibhle to accowslish. 
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EXECUTIVE SUMMARY
 

Introducti on 

This major evaluation of the Thailand Renewable Nonconventional Energy 

Project was designed to provide advice and guidance to USAID/Thailand and 

the host country project manager, the National Energy Administration (NLEA). 

The principal focus was an analysis of the overall project objectives and 

-design, the nature and status of individual project el,_on Ls, and the insti 

tutions involved. Pecommada tions were to be rmad cc/crinrj those charges 

and additional actions nece' ary to accoipl sh the project goals or modify 

goals to fit pr,.ent and future corndiLions. The evaluation a]1;o addressed 

issues of general relevanc; to AI and its role inlon r,,.r:.hIO elergy 

project design and i:'ipl uso% Lion. A two oersOn teai frusi [V-'eloI sent 

Scierces Inc. performed the evaluition in hl-idiland in late Angust arid early 

Septc"lor 19 82.
 

His tor/ an ProfjctStatus 

1. The 5-year Renewable Nonconventional Energy Project was grant 

funded at $5,000,00 U.S. and $3,150,00) U.S.-equ:valent in host country 

funds'in August 19/9. 

2. [N Na Lionidl Erergy Administratiorn (NEA), a part of the Ministry 

of Science, lechnoloyj and Energy, is the r(G proj ot manager. 

3. The project is ,ubdividyd into 14 co:torentq irpileerited by a 

variety of institutionn i'nludii NVA. 

4. A U.S. coordiri Liricontractor (Meta Sytems Inc.) w-,,a selected to 

locate a full-tiupc (.ourdTii ttor inl[hd i lard and prvvidh a 'i t iaal iaount 

of US. technical ass istnnice to NL.A aid other (.niIBJtonIOt I .',or. 

5. Work on nry of the cOMPtsOi only stnrtaed refceitly (;id-1982). 
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5. The planning of dissunination was not coordinated or very complete. 

There was no formalized approach or general protocol for this activity. 

6. The lack of rwn,,A l _ en r';j r,,,u c,. r : i; y ,r tl r ' iL (Ltft 

was being treated somewhat by the survey effort; howver , a general biouass 

evaluation, originally a part of the project and su.ejoerrtly cancelled, could 

be very useful. The soloar and wind resource 1mapJping effort has been delayed. 

This could cause proble' s later in the project 'when data , especially on 

solar and bic::asn, will be needed. 

7. The micro hydro component is requesting authorization to change 

sites for the systci but because micro hydro is now widespread in Thailand 

there is some question as to the vaiidity of this co:iponent as a part of 

the overall project. 

8. The one major renewable energy technology of possible application 

and not now being studies in Thailand is solar ponds. 

9. The survey and energy riaster planning assistance components were 

found to need rethinking if they were to be of rvaxirsuni utility to tie project. 

Institutioriil !oli2s 

Project Xinagem;ent anid Admirinistration 

1. Th use of workshops and the creation of project technology and 

administr.ition subco::,ittes is a positive step to improve management. per

formance and addr ss problv:.,. 

2, There ippeir% to be a divergeUiMLe beteei AID,IFLA, itnd someiU COmli

porent leader, in ti,, thi pIrojunt is vir.d. AIl, [f)l '.; iW:; th!. ;'oje.:;t 

papcer, vie,"I U p ,'st .:, (l-hi-iin~ tA ,,i,'s,W"J iy of inve( nnLt!ilqfN'JQ V r . and 

liJginnir j to di'.,1i0014 tiiyn. NVA n, , NO tluvj,;.C ,,1 ,S , [reinvt.st

rrenL study. n:p leder in op iion to aidi'unr va'lrly thuir a mphails 

u!p'c to onk', 

http:reinvt.st


5. There is little explicit planning for what to 
do if a component is
 

not completed by the end of the project funding. This is especially critica.l
 

in light of the PD! ._Q fo'r at leist one year Mwyt.e, a rui, ,.t for funding 

and receipt of funds. 

6. The pro.j'-ct 
paper emphasis on trainig and U.S. technical assis

tance has been diminished by RTG over th2 life of the project. 
 At this time 

there is much le. rel idnce on U.S. TA and the traiiirij el:..nt h-is been re

defined to rLcuqire only one-tIird i U, oriWin-,1 Iluvel of fiding. 

7. Conn; idir tlinr of th, tradeoffn beKt,.x rN us ig rcTeidJt',l1,;1e resources
 

as energy nourcei or other such as furtii i,
for purposes for ers, irrigation
 

water supplies, etc., is not enphasized in the overall project design.
 

Co_onen t Desin d t ii-n 

1. An initial attempt by Metd Systems (iii late 19(,0) to prepare work 

plans for the project and a ll copuner ts was not successful. 

2. Following tis failu'e more plans were prepared and approved se

quentially and onily for individual co:ponents. No overall project work 

plan has been prepjred. 

3. The current approvud comporent work plans are general activity 

descriptions useful to projecL manriagoment but nut suf.-icieitly deta iled to 

guide work execution. Pins w,'hich COW/it Milesture,,, exp ctud results and 

a stepwise pl'ruch tU dMOli t;V, the e,,.A;ctud rOults ere needed. ihese 

execution pln A' i i., 'v, iQ :ONi!, ,ho ld1 i , ,.,Jst tlrl 00d be 

used by c oprin nt 1,. '. K ,iV di '-to- y ,,rk. 

4. ,, ,"uif nMIK a1!:Fin inj', t W cn., ,r idiLc,.Id L;it. o t ill1 thr 

technology ce;;io"POrA. Wur'O tor ,:, it iu'., UJ ould tpro!,and ly ri)t !,ecompleted 

before July lb84. 

http:idiLc,.Id
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highly skilled and very senior personnel experienced in the particular work
 

undertaken by the cor:iponent leaders. 

7. The use of the ihai CuusuILrirg GrOU p to haindle uCd1 consultan s 

may no longer be necessary in that other iechani sims for identifyirg, con

tracting and monitoring 1nal cosultouts or :va la be. 

8. The training elnn.:t in the originial project was very substantial 

(over 20 of the U.S. GWnKL). Iresently in ii,less thn 8 p rcent. The cur

luet 	arent 	plari is also a 1;,]l, nJ of individual rug- ,JL-s an de i 'ec to r 

limit iil posed by the availabil ity of Thai travel furiKds. 

9. 	 There is presently no in-Thailand training proposed. 

Conclusions and Recoa,:ondations 

The major corclus ions and recormnendations were influenced by the team's 

feeling about the following: 

e 	 The project goals, for the most part, are valid and
 
are still accepte.d by the par cici pants.
 

Fiilly started, in 
significant prqJjrc., has beia rida!. 

a 	 The existirj pejct rr;otirc,, the institutions, people, 
money aid Li;K ., l10, ,_ . ,d inr t least one way to 
make r0o t I)i the goals achievl V lout rodical shifts 

* 	 Wgork on ll c-A.Yjr, dn:r~t. and some 

in the pm,,- ,.et 

to aridWe have tried to l,, e !ritive the ab ve the fact that th(. 

project has alr,,dy ,xperierced a .i,,nif icant nu:ber Off cLhanges and alter

ations. i at Itr:Kt..- to put tuPLhi, ail',i of rcconiurJt ions 

which are cor, Mi't, rA ohi.h, if ad d(JL, ',ill allow tr! cn:i,nunts to 

Meet the prOjct QUjcLLives arid be (( pI d "i tin" ruw with in budgt. The 

Major rec,:,W.ridI MAhich thi, l, on,nd ii;ipleiUS fuorn pie . ,,hould adup 'ed 

rrntcd in ph:i',,:s. 



3. AID's role in directing the project and in overall decision-making 

needs to be reassessed. Th is reassesse it should cori..r P i , pr ici, 

skills and interests and the findings and reco:mendaLions of tis evaluation. 

Coordinating Contract: Coordinator and Technical Assistance 

1. The original machanism adopted to faci ir ate con tracting with a 

U.S. consultinog ls t an d KA , than AIL, shouldfir:: W ked Jell ratLer 

be firlly establ shed as the manager of the c.aordiating COn trac tor and 

coordi na tor. 

2. The roles of all major participants - AID, NEA, DTEC, and the 

coordinating contractor - should ir;irediately be clearly defined and mutually 

agreed to. AID, NEA, and ,eW Sy.tO, shou]d ucLer into face to face dis

cussionn to M.hRJe= iis understarjding. 

3. All injjor proiject ,articipants qe:i to agree t1it a log-tam 

project coordinntor is nu ,ed fur at least one more year. The no ture of the 

role for this coordinator is not agreed upon. 

4. The [SI evaluation tear also agrees that an on-site coordinator is 

necessary ard could he very cost (;recti,'e. 

5. Technical asistince is held as necessary by all project partici

pants but the amiounit, nture and ori1 inof the IAare not agreed upon. NEA 

project marnagement personnel would raither ,;,.nr ,i ojeoct ron ies on consultant, 

from 1Thailand or ill e or ,P L i lt. or,. 

6. Itic r,,t in;;v,r t ..d f,,r J iK W Occcl b at ,"jrK ':, l, 

proble:is , ,r,d on, tJ .>,.nr( l,J'/ in, (,' ta. t :ui, O[';i', tiona , te.st ., 

and scale-up in the field an in rurl ,l.,,. lhwt' r,'l r,:,d is. to pro idQ 

tra inntg by v.xonpl', to i?'z i p his IA b,;,r",r,,,l . y , (of . lrovid.' t by 
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The total cost of the recommended expandc! TA ircluding the two months 

of senior project management will depend onl many factors but can rougi ly 

be estimated at $12,000 per person month or $144,00rJ for ap proxi ately 12 

person mranths, This ,oney can come fro.irgv i crea ted b1 adopt irng recom

rnendations as to simplification in and curtailr,:ent of work on various 
 com

ponents.
 

The third phase of implementation will involve tie traininU element.
 

This will requirc adJitional funds but the nakunt can only be kj:o,,r following 

preparation of a plan. pnise will al,.I- a projet AThis irnclude evultation at
 

the end of 1923 (cost ij a;pp;r x i:tely SMW) W on Cporit result
, wrk 

analysis and overall project. irl;ct '..... t. 

The project ino t be Qj,. ted by tip! :hort ter;i strunthun irng of project 

marlagNCriet .. the curt irnuation the cour intior:Uer, i',, of pruject el:'eut, 

the sirpl if iction and curta i 1i::,:;t of sclect,, corpojne,'. ., th e c:im: ns ion of 

others and t! rt,.irc iiun o trainirng to inc]ud, ir,-':or ry i'r't nour'seA , 

If this is no. d rie the tv:: fceln UK t :ri of th,, . rL.' n I1i r0f meet 

their o'.5j m,"iC'e,, oth, r only h, :l ;,] ;d ,Li.'the',waill t, , project 

will likely rc:main a ",ric. of l],,,.]y (:mnn 'n' t,"1. 

There rereiny oth:r .,, iliL . ,,:A r..iVOW ', ur t iniqe in MYe body of 

the reporLt , J ci,I a ly in CK *p;,tr Vi, 1 IN . L , , 2, ;K, I., , tl( 

feel th t it I e.,Vidt 41 that tie rqe;ort LP rad in full ,y th, ',who are 

going to dK i 1 ;;it th, [auj,:ut, he I i-t'd by the tI,'", f ira! i'. , n' rejo:l

mnc'ndae .'a litition. 6r jud,, ti, 
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The first phase should include: immediate reopening of a discussion in
 

Bangkok between AID, META and NEA of contractual issues; this discussion
 

should include the definition and agreement on a role and set of responsi

bilities for a project coordinator and the type of person necessary. The
 

team has recommended that a coordinator be provided for at least one more 

year and if finances allow -- two years. The role of the coordinator in 

the future can only be accepted if it emphasizes leadership, senior contri

butions to project management and substantive (technical and economic) inputs
 

and assistance.
 

The second part of the first phase involves the identification, accep

tance and arrival of a senior technical project management expert with a 

good knowledge of the renewable energy field. This expert, to be on site for 

two months, will assist the project manager and the coordinator in developing 

an overal) integrated work plan and expanding the training plan. lie/she 

will also begin the process of preparing and expanding component execution 

plans.
 

The second phase of implementation will Involve the revision of com

ponent plans and preparation of future budgets to reflect inputs from the 

overall project work planning process and the detailed component execution 

plans. This phase will also include the eApanded usc of U.S. Technical 

Assistance in selected comp)unents. This technical assistance in the fol

lowing component list will include at least four week visits of agreed-upon
 

experts in technology design, construction dei;onstration, testlng in the 
fi10d, and dissnlirjtiori: ,.g t{ , L 

kerional Lnergy Centers Surveys 

Charcoal Improveri'&nt Gasification 

Stove Inprovenent Pyrolysis 
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CHAPTER I 

INTRODUCTION ANLM ACr'I..EDO EENTS 

Introduction 

The Thailand Renewable Nonconventional Energy (TRNE) Project, started 

in 1979 witi the signing of the agreement, includes a major mid-project 

evaluation. This evaluation was scheduled in the Project Pupur for July 

1982 at a tim2e wh(en it wa'n expect(:ed tLhat the work would be 6 percent cou

plete. Thy topics of concern tu Wns evaluatiorn are de'cribed i, the 

project agreaemnt arnd these formed the basis of a s cope of work for the 

evaluation tean. The other ma jor input to this work scope vwas the issues 

and problems which had developed over the coursv of the project. The scope 

of work (presented in full ini the Aperndix) re(quires thiat the tLeam: 

o 	 Revicw project design, planls, e!xpectdtiors a d accomplishments 

to this point to determine if oroject objectives are being and 

can be met. 

a 	 On the basis of the above review, the team is required to 

summarize its findings and recoY:Vernd those additional actions 

necessary to Yc is, aly Lhdrjes in goalsacc ~:ipli :,hprOjULt . 

which my', he nueded and those r;od if icatiOhs in project and 

conpone t ma k(2up to assure accow plishMent of the existing 

and/or nica goals. 

o A IMn,1Cr of specific dreas are also identified to focis the 

t ,'i ' ,,lut un . 

Fundin'j, tii irnj ,!id (.Jritn.h r f.priurice re'1 t r e i2 Ld in a 

two-pron n ,. n,.:YeW.NiLMtOWM InL. [ Mooe.ted to performf!-a! ij t be 

the vcv Dr . ,i,',.', I. We',tfiMiId, a reu db . rgy tbchnI(logylu.n Lion. r;.i: 

,pecialin.t, se ved aq tlr W to fl arofljerg , and Dr. UIrIich Ernit, a senior 



economist, was the second team rrember. The team arrived in Thailand in 

August of 1922 and spent 35 person working days in countily perfumr.,ing the 

evaluation. The ev lu, tion included atLendrice of a thr.!_-dtly l !Ct 

workshop; d icuisions w iti and visits to representatives of all major 

project participAnLs; revie ,w of plans, reports, ve~roo, file,, and other 

official and unofficial docuKents; and meetinjs with othir; not participating 

in the p;rjact but kiovled; able about rcne,.ub le cue-rtny dcv ',;el n in 

Thailand. The t merbers on ,ceP.-Win also dr.,' ;eavily thiir irivolve:;,rit 

in several other" onvjoin] e On tieir" cs L'iredrenewable c urqy Poojac id 

experierlce with pro :nt revic,'' an1 u. l on , ;.ig r ,.. 

The fol low ing report chapter'% arid dppmdiJctO poasent data, slri.)ar ies, 

findings and recurnuerida ions. A drafL of the rapo 0t was c.pU1 ad by the 

team prior' to leaving Th ii arid arid "a;5 di cu ',,d and left Witi AID r;lis sion 

personnel. A briefi ng findings w a1soon and recomi.,erdLion',; s presented 

to NEA. This fiial rcp.rt r fl1:-; , ulitiry and ouggestiors r'ide hy AID 

mission n.md U-A pronrinl but is, in its findings and recom-ndations, the 

same as tia draft left in Thailard. 

Acknaal crJP,' rI ta' 

The DSI team encountered cooperation and an atti ide of openness and 

willingness to discuss all aspects of the project in Thailand. The ruission, 

META, NEA, arid thioe involved ini c;iponnn activitie, w,2re avail Tble arid 

helpful. Tie tiheQ-day proj-ct ,orkbhop ,. vury ri ,v l inj ard tle siu

taneous tr, l, i d "a.' a w',, r f , t. In ' : rir.' io ,V.t I ,' ,,'J 

.ir l. , d t ncould be v (pilt for thir a. i'att pa, i'i-i': . I t r, 
this e(vlu. tNo j hoay,,,r, LOc W uvnrj o= i',w I ifu , i', 

that, rather than miss ment ion in; souiunet, we will issue Lh i4 Uunera I 

http:rcne,.ub
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acknowledgement. This spirit of coopLeration arid opfnne, was one of the 

things that made us believe that the project goals could still be accom

pl ished. 
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CHAPTER II 

HISTORY AND STAIUS OF PROJ[CI* 

The Thailand , nc.,.able Uonvn iona Ln:rgy ( i'NE) Projec t was con

ceived and planned in 1978, and the Project Paper was uritten arid approved 

in 1979. Thu Grant Jreeuiernt won si Uned inAugunst of 19/9 for a USAID 

Grant of $5 rill ion, and $3.2 i 11 ion in cournt'rprt fuk,', fl'cin the Royal 

Thai Go'err,.,nt (NG). A Loordinat irij Cori~u t irt w&o, , t.(.ct,:d ,nrd placed 

under contract Lo Lilt and a PV~ject coord iNdtor tn in lhai VMa by 

September M .0. ork plr0ifrj, hu jtirrJ Of UJhrter',.' f luln ', [ruject 

Or'ganJization, r'irm:;.it ird LoMrlimt ion Pr"Q U:A1r.,.iutiM , a;i suhtan

tive r tOe cCC nntKS ,rkonOr o, M proceeda:d ii 1991. oil the 

majority of thy ,U;,.i, c -: YrVeWit.' aw', rd .':,j by, i-192. In it ial deIlys 

were the result of a ru2er of facturs, inc~lwirg r''quire ',w,itnirj per-iod.< 

associated witL t,_ RTG budet prOcs, and the co:l. aIpprovJl Pi)CcMUSAs for 

com;Ipolent 'w,.ork p%5an. 

The proj,.,, i', or>jrn ,L'cd into 1, Co: 4 ii t', ( v.' I tii ,rJn 

of inst tu t inr I dove I ufien L, renwab le eT.r(y t(edhnOloiy dcvoni tration in 

rural arei; , and dele-l i ;Mnt and test iMj of tchnolojy disseairation tech

niques. They airc 1isted in Tahle1I-1 

The PrOj,. I i4 ;.vnajed and courdiraLed by the ti Lioilal n cr y Adlnmilis

tratenr (VA';). WE1is ao rc~mc; ible for tU conduct of '.ctd project 

COmnpOnts, .while u 0'in,it' , ions, '%.h ,an K Pup] (f rt ':ni 
(fKi) , n,,mi,.r .it '., ,mrd Hia: .,C'.'arr , <F'(,, ; :.,rjn , , . t,, '/.,[" I .',CTiIA) 

ha rid] c ,.'t .i ... ibl,: l.; V.:tr.t ii it .Kn!Ic 1 , r ',u.rs";, fl'i~li in<, (iC), 

*A more co ',)1 te jiu ojct hh Is, ry r, a d i:, iiptjun ofr Hu proo ljn bralll a
ti inal banLN'rouirld IK, ifr;.;lud:r ill tie Ap l"'I1i( ', 
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Table 11-1
 

COPONENTS, THEIR BUDGETS Ar.D EXPENDITURES*
 
(As of July 1, 1922)
 

lipIc:,eri iri.I Fur - irq US 1, 

Components jjmcy . USI1_)_A9 1,iii[oal 


I ationLl Energy 'A 356 238 594 

iiifo Center
 

2 Regional Energy Ctrs flEA 459 1,329 1,788 


3 Energy Miesater Plan NEA 132 70 202 

Suppor " 

4 	 Survey,- NEA 353 
 78 431 


5 	 Micro lydro NEA 320 208 528 


6 Water Lifting NEA 307 83 390 


7 Biogas NEA 39
125 164 


8 Solar Drying/Distil- KMIT 106 86 192 

1ation
 

9 Gasification Cu 192 39 231 


10 Vil1 j'. :oodlots RFD 554 395 949 


11 Chjr orI I r'povJ:ient RFD 182 131 313 


12 Stove Ir;;,uvf.,v,,,t RFD 208 151 359 


13 Solar/'Wind ,u rurces MET 254 16 270

A ssoss; ern
 

14 	 Pyrolysi TISTR 90 74 164 


(Tedinology l",tnitoring) flEA 35 - 35 


(Trai iitr) NFA 500 90 590 


Coord irtitiwj Cori:ul tant MWrTA 670 - 673 


Con ti r I,er r;y 157 123 


l,000 I,1, I :I 

rcen ti ge 
spent 

4.9 

3.1 

8.9 

80.5 

50.2
 

5.9
 

0.0
 

1.1
 

0.4
 

10.7
 

6.9
 

1.7
 

0.6
 

7.3
 

60.6
 

0.0
 

86.0
 

0.0
 

18 1
 

* Detai it t i'l. t'i',l': ,.:rare t..f ., frni,., ~ i: ',P (. . IU i j rn ni. 
t o LU' r(:;;'rt.,, ,: fA irivo ic:, arid (FlI rt r '(",t ,nd c1. ;r'.:I..': u . v1It r -,p'r*,:,. i, t,. :." ,. t , r r t r <,: ; i i ,'I' . ; .' . :.ir,:; tr l'j


S r' ' , tirl 
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in its role as the Thai agency responsible for Grant funded activities,
 

approves budjets, supervises offslhore procurement, and rianages counterpart 

funds for out-of.-Theiialard travel and tra-inin . The GrintL Al'reu , t is 

unique for Thailand, bypassing DIEC, vhich is the rfoio vl coniduit for U2AID 

grants, in favor of (iri, LrIL; fers to the implement inj agency, NA. 

Over the last year, prOuict ~anearyert and couri iion hvis improved 

mainly as a resul t of qiaALc'Iy .'r~khp';, brinijg tog : all partici

pants, and monithly acVwinistrtive ain-,nS.j,.Them, fun:Lion , h:v,, be.n 

transferred to tw:o newly created subco: it t of the Nationl Energy 

Conmittee, one for adiinistrative and one for technical issues. 

The prloject has sightly less than two years resiii t (62:; of the time 

has passed); approxi;ately $1.2 imillion or 4% of the total ofU $5 miillion 

U.S. funds $25,000 14;, the i in fundsand or of $3.15 ,llion ,TG countrrpdry 

have been spent. The U.S.funds have bcuii used mostly for project coordiria

tion and surve, activities. RTG funds live been spent mostly on the M1icro 

Iydro, Woodlot andRrl-ioj, Er erV Center co.punur:ts. Table I-1 presents 

selected di to ahout the proj ect couIponeWts as of July 1922. 

This rep.rt-L pruetn, tLe re uIlts ofU a aijor project evaluj-ion, carried 

out by a tw n Lo in:fre .v.o...nt Siencens Inr. (lSI). The evaluation 

comes at a ti:me whom many cc:;oents have ju. Qt,]td, plinning h s been 

completed, plans are apprcveJ, ard wo't anirtully co:,porn,to isork ll 

under,.:ay e. than yeais to thy project wrk and therees two rue, in c;:j7 etc 

, ' r.sul t 'id prjros L ( . nr'it 

f ir:l j'dj s: s (ut cViLhes ,,ucU, of . LWe,, 

are fWa ou to., or ia L 'n of in [0 ,, to corn

i,,, Of C(:oI. 011d .100: 

pojfCt. Il Or,'I , I! ,'11!"p ','1u.s of 1!)(, ' I A : hd to rely ola rc ,, 

of eWist ir,plairs and docuMentatiOW exte-nsive irtrrviuz and di ,(;iisions, 
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attendance at and participation in a three-day project workshop involving 

all project participants, and the team's experience in reviewing and partici

...... pating in numerous other renewable energy projects around the world. The 

team was presented only one .mitation by the USAID Mission staff; at this 

time, no time extension or funding increase to facilitate project completion
 

should be considered. Inmost respects, this project has just begun; thus,
 

the evaluation focused on opportunities and problems which will affect the
 

future of the project. The past was reviewed to gain sufficient knowledge
 

of what happened and why. The report, however, does not dwell on these
 

aspects. The evaluation addresses the scope of work and the team has chosen
 

to subdivide our analysis into the following major categories; Overall
 

Project Design, Component Design, Institutional Roles, Training and Imple

menting the Recommendations.
 

4. 
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CHAPTER III
 

OVERALL PROJECT DESIGN
 

The DSI team feels that the.project was approriate for Thailand at 

the time the Agreement was signed. However, even then itwas overly ambi

tious, contained too many components, and 	 did not consider the normal AID 

and Thai problems with project startup. 	The ambitious s-ope of the project 

reflected, at least in part, AID's lack of familiarity with the renewable 

energy field. At that time, there WVs noo-fistory.of or performance data 

on Renewable Eorgy Projects inAID.. 

The project also did not contain any element to combine and evaluate
 

the results of all components. The comprehensive assessment of the social,
 

economic, environmental and technical implications of the components, and 

the tying together and evaluation of results of the total project were not 

an explicit project activity. In light of the fact that part of the project 

empasze ue of technologies already demonstrated e sewhere this seems 

to be a serious shortcoming. The testing of dissemination techniques for 
successfully demonstrated technologies wara o;pt planned as a coordinated 

action, rather, it seems that this was to be done on a"Component-by-component 

basis. Th _.odrs~jar topI4 a miJor role in 'dissemina

tion. Even so, the development of dissemination sklls and technologies, 

and the process of deciding what, when, where and how disseminate was 

not given much explicit attention.* 

Work planning and starto ,!jffered from a number o problems, some of 

which seen to have resultvd from AID's decision to byp s some of the estab

lished operating proridures for grant-funded host cou try projects. 

* See Appendix on Data Collection for Design and valuation for a detailed 

d:scription 	of the type of planning needed. 

~ ,UJ ~ h t...f 

http:noo-fistory.of
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The critical steps included:
 

0 Selection and direct contracting with the coordinating
 

contractor by AID.
 

* Making the coordinating contract very flexible, and initially
 

u establishing the coordinating contractor as responsible (incooperation with NEA/USAID and the Meta home office) for
 

1% 

project planning and implementation.
 

This post facto judgment overly simplifies the situation and does not
 

present the rationale behind or expected positive results of these actions.
 

The contracting mechanism, the contract terms and their interpretation con

tinue to represent project specific issues, and are still a major point of
 

contention. ,
 

Theog lain starting work on most of the project components, 

together with the decision to attempt to meet the Project Assistance Comple

tion Date of July 1984, has made some of the original project expectatons
4&AAA,44,L#"z 

and resulting design decisions inappropriate. The team feels that the
 

development and testing of techniques for dissenination of the rentwable
 

tenergy technologies demonstrated in the components, a major goal of the)
 

project, will not be possible inseveral of the components1. The tight
 

schedule,as well as the decision by NEA and AID to favor in-country develop

dar 
 ment at the expenses of US expert technical assistancecall for a re

examination of each component's and the overall project objectives.
 

Applying component-specific objectivc- that can be reached by r:ld-19M
 

would acknctaledg the fact that components are at different points on the
 

technology develornunt-discinination spectruni. In ,1iin,,0ncOo,, is
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reassessment and setting of objectives will identify the need for additional 

resources, primarily technical assistance. Moreover, the technologies ori

ginally selected for inclusion have undergone testing and development outside 

the project and the country since the conception and inception of the project 

in 1978 and 1979. This has rendered some currently included technologies 

less appropriate and made some others candidates for inclusion. 

A now obvious problem in the overall project design is the lack of a 

contingency plan or agreement for handling partially completed components at 

the end of the project. This is exacerbated by the emphasis on individual 

technologies and separate components. This is especially critical in light 

of the problems of finding funding for projects without going through at 

least one year wait for the normal RTG budgeting process. 

The Project Paper theme (page 61. Description) to provide the basis 

for the development and implementation of a continuing rural energy policy 

could well serve as a guide to rethinking the project design, and completing 

an overall project work plan. The DSI team recomnmends that the overall project 

design should be maintained for the most part and enhanced ly the follwing steps: 

o 	 It should be made explicit in the form of an overall project 

work plan (the nature of this work plan is explained later). 
* 	 The project management should ackntiled that some of the 

technologies are unlikely to proceed all the wiay to developing 

and testing dissemination methods in the time remaining. In 

these casesbJectives should be forrulated rIiespect to 

roces f teldi betvtpo to assure deqino tifi and 

resources for the best possiblo pur forwna rce of thoise task~s. 

U-KVU 

" 4 V-14 

t4,4Vt1t#W4L4XUA .14Wdta 
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o 	 Planning is needed for project follow-on and continuation of 

any component work necessary to complete a component beyond 

the 	PACD.
 

o 	 The or'iginal emphasis of tra inir g and use of U.S. [A should be 

readopted and incorporated in the overall project design. 

o 	 The agreed upon emphasis on the role of women in the project 

should be e :um.wd and additional effoirts in this area should 

by planned. We att':pted to a;certain s;,cicl e.ilte;phasis 

had ben rt,.rdto ihclude ,ooen and did not discover any. 

However, tire are a number of w;::en involved in the project 

and the rural e:lhlasis of many coponen to .ill ultiWm.tely 

benefit ;o;-en. 

o 	 A second ,id-project evaluTioi should be performud one year 

from now to ircorporate independent t hi ukin and to encourage 

maximuM emphAsis UA Ow 1A,, oriFy and cosPonM:rit gtegrat 

of individ A ;proje-.t activiti,.. 

e The proj ,t c:rhntd, r cvoiitr tiWrA oo Ow tryd,* ,ff betweenvilU 

l,,'gy, t',.,ourcesa 	varinLy of u..icl u v. of tn ,hl eie 

For LOn,. , j ,ts iOb!ri and 

hydro arJ for th,: projM. a'. a ,iiole ;m r,.hu, 'iti10 rd 

considerition f ron errjy us. S of r ,tafld rp.,,or¢cos and 

the 	 i"n,.t U, thi,, ( tlt ,p tion Of the LO InI,.t tQchnology 

being cn;sid , ,. the j ',r ' iVJ s 

isroc%.'.ry. 

, ' r, KATIn adoptinrj i ,', re',vi Mation., t o' to K,1 ." 

radical op.btio,... 1h'. Yt PI, jr"t is %till v0 05 (:,to,, ,.rslub,, th 


nece.sary, fur thein pt L ;,0,. PA of 0i11r1014 0it', 	 , ,:nid 5hould 

http:roc%.'.ry


be continued. Therefore, cancellation was deemed not to be a reason

able alternative approIach. Radical ChaN2UL in the current project scope or 

cmphasis were considered, such as significant shift of projcct :anargment 

and execution 1W ecourdin ni contract(Jr, [A, orre-ponsib ility ti o ther 

non-Thai entities; redirection of r na ining funds to inr;Litution building 

activities, such an traini ng and iJrportation and une of ;onw.,ly US or 

developud-countr'y tcchnologi is; or withdr:iinT; of fuii, fr,., tht, project. 

SuCh Chdlj(,:; ;,'r_ felu ]e ia ther s:Jp M Th0l, Ofl_ .T'j thin ort 

acco:pliQh inv e',n dNiKishJ or a]tred ;.Qjci t co'.W;'nP'rts, i:,! MS:l. In 

the final an.lysis, tre P -jLct ca, still '.,et , n '.br of tK vt'ly e:'pec

tations, The tVim feel; t at the change% rucui'h;jrdd in e 'valuation 

will utiHncu thu Utility Of L:v project to th. T? wi Wuit dPiTi'; thewhin' 

current work or disturb ing .ihot hKSa, r'2,dJ beeticcc:yl i she. 



CHAPTER IV
 

COMPONENT*DESIGN AND IMPLEM4ENTATION 

The present components evolved from those outlined in the Project
 

Paper. The initial action of the project following organization of RTG
 

project management and arrival of the Project Coordinator was work planning.
 

The work planning task which was assigned to the resident coordinator, a U.S.
 

TA team from META and RTG personnel did not result in a work plan acceptable
 

initially to AID or later to RTG. This failure caused a series of delays
 

and ultimately led to the sequential preparation and approval of individual
 

component work plans., 0 4. U4"4M . W*A , 4,f 

The project lacksa work plan which integrates and combines components.
 

It has a work plan which is, at best, the sum of all approved component 

plans. Furthertore, while work planning has taken substantial time and
 

project resources, the individual component work plans are not detailed
 

operational statements directed to guide execution. The existing plans are
 

general activity descriptions, time estimates and spending projections useful 

for Project Management to monitor progress and grant budget approvals at
 

designated times. Even here, though, information useful inmonitoring
 

progress in terms of accomplishments of specific objectives is not included. 

Work planning Isfelt to be complete for the time being by the flEA 

project manager and most component leaders. Expansions or changes will be 

made when the existing plans are proven incorrect or Inadequate or to 

reflect purposeful changes in the nature or timing of work. 

* A sumwry and assesiment of each ongoing component is found in the 
Appendix.
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The composition of the project has frequently changed since its incep

tion and it is still experiencing minor changes. The major change which
 

took place during the early part of the project-was the elimination or major 

curtailment of the project financed renewable and nonrenewable energy 

resources assessments. 
Today,only the Solar and Wind Assessment remains in
 

a diminished form, and has not yet been started. The others were eliminated 

for a variety of reasons including plans to conduct similar surveys under
 

different funding (Micro Hydro and Geothermal), a decision that an area was
 

not appropriate for this project (lignite, tarsands and oil shale), and
 

becuase AID and NEA Project Mdnagement felt that enough was already known 

about a resource (biomass). Some information on biomass has been and is
 

being collected by the rural base line and transition surveys. The evalua

tion team believes it is unfortunate that an acceptable blomass survey work 

plan and component could not have been developed. The need for good dai-x
 

on the qjantity, quality and distribution of biomass throughout the country 

is evident and has been expressed by several people Interviewed. Itmay not
 

be possible at this time to complete a major biomass assessment under the 

project, but when the survey is reevaluated,special attention should be given
 

to biomass data collection. A second major change in the project was in the
 

type and amount of training to be financed. Much less training activity is
 

now anticipated and there may be no long-term academic training.
 

A third major type of change is that of substitution of one technology 

component for one judged not appropriate. This type of change has resulted 

in the addition of a major Gasification and an Industrial WJoris coiponant 

and the eluminatlon of industrial conservation and coinvcrsion systei into

gration components. The criteria used to decide on appropriattne have not 



been made explicit. The addition or elimination in itself is not a problem. 

Rather, it is this seeming lack of explicit decision criteria which may have 

been a problem. An evaluation of those technology components now a part of 

the plan with thosp which could be corsidered for Thailand ha. identified 

that solar ponds is a technology system which should be considered for
 

inclusion in the project. Solar ponds have been used in several countries
 

for power generation and as a source of heat for industrial and commercial 

purposesThe usefulness of heat and especially lectrici in rural a-teas 

and the potential to supply large amounts through a relatively simple 

technology makes soir ponds worth investigating. The technology (see the 

Appendix for an explanation of the technology) isbeing used extensively 

in Israel and a new major use isbeing started in the Dominican Republic. 

Because of its potential for Thailand, it should be considered for inclusion 

in the project. The project manager should investigate the possibility and 

impact of applying this technology in Thailand. At least one previous 

study has been performed in Thailand* and this could be used as a starting 

point for the investigation.
 

With respect to other components, the following recommendations have 

been made: 

s All components need detailed execution plans. These plans 

should contain milestones, describe why each element is being 

performed, the outputs and expected results of each task and 

define the steps to be taken to achieve the expected results. 

*Rojanasaroj, S., 4IIT Research and Develorrient Bulletin, Vol. 4, No, 2 
(N~ov 1980), pp 42037-42047.
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The plans need not be approved by Project Management but should 

be used by those working on the component to direct their day

to-day activities.- One person such as the coordinating consul

tant could work with each component leader to assist in the 
preparation of these. This should be a high priority activity
 

and should not require the stoppage of wo,%. Itcan be accom

plished rapidly with the proper direction and assistance. A
 

senior technical and project consultant (described later in
 

the report) can initiate this effort.
 

o 
Data so far produced by the survey component have proved useful
 

to component leaders. However, they do not satisfy all of the
 

baseline data needs. 
 As new sites are chosen, and as field 

tests change emphasis, data collection and analysis requirements 

regarding the contract and impact of the respective technologies will

71 grow significantly. Because of this growing need, the survey 

component should be reassessed and expanded.* 

a 	The Solar/'Iind resource survey component should continue to
 

emphasize instrument calibration. Itshould also be expanded
 

to consider siting of instruments and the rapid preparation of
 

at least a country solar energy profile (SEP) using transforms
 

of 	the existing hours of sunshine dat,..
 

e 
The 	Stoves and Charcoal components should have additional TA
 

in the form of dissemination planning assistance.
 

o A concerted and special effort should be directed to planning
 

dissemination of technologies. This effort should draw on Thai 

skills as well as foreign TA. 

* See Appendix description of Data Collection for Design and Evaluation for 
detail; and specific recommendations. 
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o 	 Purchases or rental of computer equipment for the National 

Energy Infonnation Center shoild be made contingent on a more 

precise assessment of the nature and scope of work (library 

management, data base management) to be performed. 

o 	 The Energy Master Plan Support should be reassessed because the 

limited budget proposed is unlikely to develop the tools and 

elements expected. The support should be redirected to pro

viding assistance and tools to component leaders which will 

enable them to assess market potential at the rural and 

village level. 

These changes will require some time to implement,more U.S. TA than 

iscurrently planned, and more funds than are allocated. Because the team 

believes that these changes are necessary, and because our assessment has 

identified other areas where curtailment and narrcaiing iscalled for, the 

evaluation team feels that these need; can be met through a reallocation of 

existing funds. More detailed descriptions and justifications of the pro

posed component alterations can be found in the Appendix. 

In the components discussed below, the recommendation Is to focus on 

activities that,can be completed in the remaining time, and to.leave much of 

the dissemination for another project at a later time. The change will 

result inthe development of a much better understanding of the technologies 

and in a more reasonable set of component goals. The team's decision to 

recommend this has taken into consideration the time rcmalning; the skills 

and experience of the component personnel and institutions; and the nature 

of technology adaptation, evaluation, redesign, scale up and testing In 

village and rural settings and DSI experience in other renu:;ablc energy 

projects: 



o The Industrial Biogas component should be altered to concen
/
 

trate on one or,at the very most/two locations for a demonstra

tion. Because this isa new venture (industrial applications)
 

for NEA,more emphasis and time should be spent on the design
 

o
and the actual testing of the demonstration unif . This
 

diminished scope will emphasize learning about problems with
 

design, location and operation of units and will collect data
 

on the economics of this application.
 

o 	The Solar Drying and Distillation component should focus on the 

previously approved village demonstration of water distillation 

and several types of drying. The contemplated expansion into),, 

solar powered (thermal) refrigeration should not be ijd. 

even at the laboratory scale More emphasis should be placed 

on quantifying needs and on designing and testing distillation
 

and drying systems appropriate for rural needs and uses.
 

o 	The bionass gasification component is too ambitious and seeks 

to cover too many technologies or equipment types. Only two 

I 
equipment types should be selected for deveiopment and testing 

and more effort should be placed on their prototype testing, 

operation and redesign.
 

The 	Pyrolysis component is also too abitiot.; and efforts rhould 

Nbe limited to design, construction and operation of the 

training converter. The demonstration converter should be 

designed but not const'ucted under this coponent. This 

S limitation of scope will allow more effort and time to be 

allocated to devolorenL of the data and understanding neces-

S sary to move site selection and vIllage demonstration of a 

converter.
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The Micro Hydro component isa victim of time and in-country 

development of capabilities and applications outside this 

J ., project. Because of this and because of the new major Micro

tlni Hydro project being funded by AID, serious consideration 

should be given to completing only the Bo Keao site. The 

,)) remaining three sites can be considered for funding by the new 

projects. This curtailment of this component can have politi

cal and other project implications. The removal of the three 

new sites may, in fact, prevent them from getting any funding. 

The benefit from this component not received in the other Mini 

01 Hydro projects is the testing ot operation and maintenance of 

y I the systems by a local cooperative. The Do Keao site will not 

V , do this and one example mAy not be enough to test this mechanism. 

i The decision to keep or eliminate the three additional sites 

'We .. 

V 
in this component should be mad. on the basis of an examination 

of adetailed plan describing haw the cooperatives will be 

developed and monitored. The value of the saving of funds 

($245,000 from AID and $140,000 from NEA) to support oUt.r 

I) project activities, such as payment for the coordinator vs. the 

value of having the threL sites, should be evaluated, 

The first step in this process of redirection and shiftinr component
 

hs is reexamination of the content and timing for work tasks. In 

most of the work plans, the title given to accomplish tasks such as design, 

siting, construction, testing, data analysis arl reaching conclu4ions tends 

to be much too short. In one case, as an exiample, a prototype technology 

not previouly built by the component personnel will be designed, bids let, 
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contracts signed, construction, testing, data analyzed and conclusions drawn 

in the space of seven months, The construction, test running, data analysis 

and conclusion tasks are to be completed in 3.5 months. This type of timing 

is not reasonable and must be lengthened in order to allow for nornal 

occurrences and complete accomplishment of task objectives. 

The component leaders working with the project manager and the coordina

tor should be able to quickly perform this redirecting and limiting of 

components. Several components need only a fev changes while others need 

more. The skills and knowledge of the component leaders and staff also 

varies and some will need much less help than others. While this process 

is being accomplished, an additional emphasis, for the technology components, 

on analysis of the systems and village and rural needs should be included. 

The design of technologies, equipment and the testing tasks should take into 

consideration the setting in which they will ultimately have to perform; 

the advice of Thai village social and economic specialists should be sought. 

The component specific data collection and analysis requirements need to 

be looked at from an overall project perspective. At the present time, there
 

is duplication in some areas and a total lack of data in others.* The prepar

ation of an overall project work plan will also help identify data needs and 

opportunities for coordination. 

* See Appendix covering ",ta Collection for Design and Evaluation" 
for more details on this, 
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CHAPTER V 

INSTITUTIONAL ROLES
 

The discussion of institutional roles has been subdivided into three
 

sections. 
 The first section includes Project Management and Administra

tion, the second covers the Coordinating Contract, Coordinator and Technical
 

Assistance, and the third section covers Training. 
 Some of the issues have
 

been previewed earlier; however, this section will 
treat thcn more compre- ,
 

hensively and consider alternative ways of addressing them.
 

Project Management and Administratin.
 

It appears that the project management activity has recently (early
 

August 1982) been strengthen d significantly with the creation, within NEA,
 

of thi Technology and Administrative Subcommittees. 
These subcommittees are
 

organized to perform the following functions:
 

Technology Subcommittee
 

Monitor technology development and progress inside and outside
 

Thailand, encourage rapid dissemination and assure that project
 

technologies are appropriate.
 

Administrative Subcommittee
 

Monitor projc.ct progress, resolve administrative and management
 

problems and review and evaluate work plans.
 

Both subcommittees are chaired by the Deputy Secretary General of 
IEA,
 

and have the AID and flEA project manager and selected coniponent leaders as 

members. DTEC is represented on the Administrative Subcorn.,ltt.e, and 3 to 

5 outside technical advisors will be members of the Technology Sobcomrittee. 

These conmittees can be used to rapidly resolve problems and to assure the 

http:projc.ct
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integration and interactionof components necessary to produce a successful 

and complete project. There has not yet been time to see if they will 

perform this badly needed function.
 

The three completed project workshops have been a positive force in
 

getting the projectmoving, and the most recent, held for three days late 

inAugust and attended by the DSI team, was impressive. The component
 

leaders worked together, openly discussed problems and approaches, answered 

questions and learned what others were doing and planning. tJEA and AID 

project management and the project coordinator also had an opportunity to 

interact with all participants and to hear and respond to questions, con

cerns and needs. A number of issues were raised, some were resolved and 

others set aside for later discussion or for iinediate subcommittee
 

attention. It is the team's recommendation that, in spite of the cost of
 

these meetings (1 working day and two weekend days and travel and per diem 

at approximately $1,000), they should be scheduled every four months for two 

meetings and then twice more before the end of the project. The meetings
 

will not substitute for overall integrated planning and management or a
 

total project work plan but they will greatly facilitate the timely and
 

efficient meeting of project goals if these two other management needs are
 

also fulfilled.
 

The overall project work plan must be prepared rapidly If it is to do 

more than reflect and describe the inevitoble. Itmust be available to 

component leaders to guide them in viaking decisions about emphatIs, approaches 

to analysis of results and the extent and type of effort to be placed on 

village or rural testin5 and impact evaluation. For this reason, the plan 

must be more than a coirllnation of component work plans. The overall project 
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work plan should integrate and set additional requirements on common project 

activities, such as data collection, siting, training, results analysis and 

reporting, as well as component interaction. Itshould also focus project 

elements such as TA, technology monitoring, surveys and training to be most 

useful to other components. The team feels that this is an important and 

absolutely necessary elenent if the project is to become more than the sum 

of 14 parts. To be successful, this type of integrative planning will 

require a very senior person with a substantial anmunt of experience in 

planning and managing large projects involving technologies (hopefully, 

renewable energy technologies). !tisthe team's feeling that the current
 

project coordinator cannot accomplish this type of work alone and, thus, 

there isa short-tern need for someone with additional skills and experi

ence. Therefore, the project management should imnnedfately arrange for at 

least two person months of TA to assist in this effort. The person chosen 

to perform this TA should have a techno-economfc background, experience with 

major renewable energy projects and be a senior level project manager.
 

NEA now looks at this pruect as a "preinvestment" rather than an 

investment project. AID, the Project Paper and some component leuders see 

to emphasize more of an investment flavor with selection of appropriate 

technologies and the beginning of Investment in those selected being the 

expected outcome. As was mentioned inthe project design section of this 

report, this issue, as well as that of the need for contingency planning tor 

follod-on activities, should be resolved. It is te reVo,:er;dai.lon of the 

DSI team that the NEA attitude of cphasiIrig preirs enb be a( i'd. 

When this Is done, the I;FA project anager rivfuld help it')ccy'p1 luing 

this and, if accepted, In meoting 0ae other re'cnd~tt~r, ad ruirount. 
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of this assessment. Both this need and the continuing role of AID project 

management will be influenced by decisions made about coordination and tech

nical assistance. AID should also reevaluate its participation and define 

a role that will be compatible with mission skills, interests and policies. 

Coordinating Contract: Coordinator and Technical Assistance 

The coordinating contractor was initially included inthe project to 

work with NFEA to facilitate, lead, advise, and in a word -- to assist. For 

many reasons, this desired role has not fully materialized. One major 

reason (in addition to problems with the first project coordinator who was 

replaced inmid-1981), in the view of the DSI team, is that the contract was 

with USAID, rathLv than the implementing agency, 1JEA. There were many 

excellent reasons not to contract with fEA, the best of which was that it 

would not have been possible without many changes inexisting practice and 

regulations. The only feasible alternative to a USAID contract at the start
 

of the project was to contract with DTEC. This was also turned down In the 

project paper.
 

Contracting directly with flEA is apparently still impossible. However, 

the evaluation team believes that at least the present AID contract should 

be altered or reinterpreted to clearly and firmly establish fEA as the 

Manager of the coordinating contractor and the coordinator. A second 

desirable alteration in the contract would be to clearly redefine the role 

and respon.ibilities of the contractor, the coordinator, flEA, OTEC and AID. 

At present, the contract and especially a recent anendrnt tends to iake 

it difficult to know %thatthe contractor or the coordinator is responsible 

for. (Seo a dicuossIon of th*i. .4n 4,he App !x.4' 



There are long standing substantive and financial issues which can be 

addressed in an altered or officially reinterpreted contract and AID, NEA and 

META should be a party to this discussion. Anything more severe than an 

agreed upon renegotiation of substantive and financial terms with the goal
 

of the project inmind will be too time consuming, possibly cause work 

stoppages, and unnecessarily delay badly needed TA and project management
 

assistance. The previous sections of this report give guidance as to some
 

of the important substantive issues and future responsibilities which need
 

to be considered.
 

Inaddition, the need for and role of the long term coordinator must be
 

settled. It Is the team's judgement (for that matter, all other major
 

project participants also agree)that a long coordinatorterm is necessary for 

at least one more year; two more years is desirable. The different groups 

disagree on the definition of a role for the coordinator. Some people,
 

principally component leaders, feel they need a technical person with exper

ience in handling an activity like their task and someone who can help them
 

identify foreign TA. The NEA project manager desires an experienced
 

technical project manager himto work for and with in evaluating technical 

components, supplying technical and economic advice to component leaders,
 

and someone who can help him integrate and, in the end, evaluate the results
 

of the components and overall project. There are several other models but 

in these the differences rest principally inwho the coordinator works for
 

(AID, NEA, both) and whether he/she helps manage, administer, or pays 

attention to technical issues and component perforance. 

The OSl team recommends that the long term coordin.tor :hould be 

directly responsible to NEA and should work with the NlEA prloject manager to: 
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e Help prepare an overall work plan. 

o Help component leaders prepare operattonal plans., 

i Advise component leaders on technical and economic issjes. 

* Facilitate and arrange technical assistance from abroad using
 

some limited form of backup on the U.S. 

e Work out foreign procurement details with NEA and DTEC. 

* Assist the project manager in integrating and evaluating the 

components.
 

o Help the project manager address and resolve management problems.
 

The coordinator must be able to accomplish these through mutual consent and 

his substantive and management knowviledge. In spite of the past problems with 

project management and coordination, the team feels that the current atti

tudes, personnel and mechanisms will allow a coordinator to perform this 

role successful ly. -

The team has recommended expanded use of U.S., foreign, and Thai techni

cal assistance, as explained above. The utility of this TA istwofold. Its 

main purpose is to accelerate progress, prevent problems and allow efficient 

and economical accomplishment of component goals. The second purpose is to 

provide training by example in the skills necessary to design, manufacture, 

test and analyze results from rural energy technology denonstrations. The 

training impact of TA should not be minimized. When TA isscheduled for a 

particular component, the person selected should, if possible, be called 

upon to transfer his skill and knowiledge to a wide audiponce. So::;e foom, el 

training, as well as the informal training vhlich cr'e frrm problei

oriented and component specific %iork, should be ride a [grt of "Ich scope 

of work for a TA assignment. In additlon, we believe that the project 

should expand its sources for U.S. TA to include the 11 nc" U.S. tnergy 
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IQC firms and the East-West Center. There have been problems in the past
 

that arose because a U.S. specialist needed or proposed for a TA assignment
 

,n':tacceptable, could not ccie when wanted, was perceived to he too
 
expensive or did not perform up to expectations when he or she arrived.
 

There have been problems on the other side resulting front delays in decisions,
 

inadequate communications and lack of py paration for and anticipation of
 

the needs upon arrival of the technical assistant. It appears that many of
 

these problems are being resolved by improved procedures; however, unless
 

the best and most responsive people are made available, many of the old
 

problems will persist. The project coordinator and project ranagement must
 

be able to keep an expanded resource base of TA,especially ifa larger 

than presently planned number of person months of TA will be utilized. 
 This
 

is one of the issues which must be resolved in the discussions about contract
 

ad~iustnents. The team 
 fools strongly that the recommended type and applica

tion of TA is essential to component and overall 
project success. 

the mechanism selected for providing local technical assistance initialty
 

worked well, especially in facilitating contracting. At this point, it 
seems that the Thai Consulting Group serves almost totally as a mechanisnm to 

channel local TA to component leaders. It perform; accounting and assures 

quick payiment but does not negotiate scopes of work, rtnitor progress, or 

assure acceptable performance. There are now other mochlanlms to supply 

local TA and the other items are done, to somo extent, by the project 

coordinator and co-,oricnt leadors. The present utility of the Thai 

Consultin Group appears to be inaccounting and ropid pryiront. ie cost of 
this limited service i vi ed as excel slye at this timoe by -oryt/eonp 

even though the service isnecessary. This i another 1s!,ue which miust be 
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addressed incontract discussions. Ifeliminated from the contract, this
 

necessary service and that of monitoring must be provided by other weans. 

Tra i nInj 

The delays Inpreparing and receiving approval for a training plan (a
 

condition precedent for releasing of funds), continuing disagreements about
 

whay type of training is useful and needed and the limit on RTG counterpart 

funds* have combined to forestall the initiation of any project-related
 

training. A training plan isnow prepared but concerns by component leaders
 

and DTEC have prevented even this from being approved.** This plan reflects
 

a 	balancing of requests for training from component leaders with available 

funds rather thn an assigrnent of funds to the types of training decided as 

necessary to meet the project goals. The divergence may not, in fact, be as 

sharp, but Is difficult to assess. As with the components, training is a sum 

of a series of parts. This condition must be addressed, and, inconjunction
 

with the preparation of an overall work plan, additional training activities
 

should be included. The present training plan issues should be aLdressed
 

rapidly and resolution of the existing Issues between cootponent leaders, NIEA 

and DTEC should be seen as approval of only a first stage training plan. This 

first phase plan can emphasize out-of-Thailand and long-term-in-U.S. training 

If this is the decision of NEA and DTEC. A second stage plan should be pre

pared which emphasizes in-Thailand training (short courses) by U.S. experts In 

the following areas: 

* 	 Since all foreign travel it to be paid for out of the $.,4,000 counterpart 
funds administered by rJTLC, tot l training fundr are effectively conmtrflnod
by this sum, depending on tie ratio betwoe, in-country and Intorcational
travel expenses. In essence, rtore funds would be available for long-torm
training If it mini ized out-of-Thailand travel by trainees. 

* An analysis of this training plan is found in Vie Appendix. 
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0 Project management
 

* Technology demonstration and site testing
 

* Data analysis and evaluation
 

* Technology dissemination
 

* Rural energy policy and strategy
 

This approach will provide a number of badly needed training opportunities
 

to a wide range of in-country specialists.
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CHAPTER VI
 

IMPLEMENTING THE RECOMMENDATIONS 

The set of reconimendations made as a result of the team's work and 

experience were influenced by a number of factors. The most important factor 

was that the project goals were valid and that they were still accepted by 

the participants. The second factor was that work on all components had 

finally started. In some components significant progress had been made and
 

we 	 did not want to create a situation through our recomnendations where the 

work stopped. The third factor Influencing our recommendations was our
 

feeling that the existing project rescurces, the initutions, people,
 

money and time could be combined is at least one way to make rmost of the
 

goals achievable vwithout radical shifts in thc project. 

We have tried to be sensitive to the above and the fact that the 

project has already experienced a significant number of changes and altera

tions. We have attempted to put together a package of recommendations which 

are consistent and which, ifadopted, will allow the components to meet the 

project objectives and be completed on time and within budget. 

The major recommendations, which form this package should be adopted 

and implemented in phases. The first phase should include inediate 

reopen of a discussion in Bangkok between AID, META and flEA of contractual 

issues. This discussion should include: 

o 	 Scope change and rofirements to define the roles and responsi

bilities of flEA, AID, META and DTEC. 

o 	 Coordinating consultant role. 

o 	 Technical assistance strategy, mechanisms and procedures. 
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Other issues pertinent to each parties' future roles and 

responsibilities including financial arrangements and costs.
 

This discussion should be focussed on establishing a contractual
 

mechanism, working arrangements, and related terms and condition which 

will facilitate the accomplishment of the project goals. The discussions
 

must have the best interests of the project inmind and must be used as
 

an opportunity to make the project successful 
in the future. Blame for
 

past problems and discussions about old and now unimportant issues must 

not be introduced. 
 This process cannot be drawn out or delayed. It
 

should be scheduled immediately and after it is started, itshould be
 

concluded within one or, at most, two weeks.
 

The coordinator is presently being continued, to be terminated by the
 

end of November, or 
to be given two months' notice of termination. The team
 

has recommended that a coordinator be provided for at least one more year 

and if finances allow -- two years. The present coordinator was brought in 

following major problems early in the project and through his, the UEA
 

Project Manager's and AID's efforts, wrny of those problems have diminished
 

or been solved. The DSI team has reconnended a role and set of responsi

bilities, but the actual role which isdefined for the coordinator during
 

the recommended discussions between NEA, META and AID will determine the type 

of person necessary. 

The cost for one or two years of additional coordination is significant; 

it has been estimated at approximately $170,000 per year*. This e-tlinate 

* Estimated using data for total coordinator costs given in META letter of 
19 August, 1982, R, Vernstrom to R. ialligan of AID. 
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does not include Thai Consulting Group costs. 
 If thii money isallocated
 

to coordination at this stage in the project, the coordination must be le;s 
administrative and facilitative than it has been in the past. Pr .,vIr,us 
emphasis on this area, though necessary, cannot be continued. These
 

activities must be handled by project and component managers, DTEC and AID. 

The role of the coordinator in the future can only be accepted if It 

emphasizes leadership, senior contributions to project managc ment and 

substantive (technical and economic) inputs and assistance. The funds for 

this type of assistance will come fron savinjs which result fro-1 the 
previously described necessary curtailment and sfinpl if ication of selected 

components. Justification of this type of fund switching mu4st not be done
 

on a gross project budget 
 level but rust be built up fr'cm details of new 

estimates of component costs over the life of the project. If project 
managmnent accepts the team's reconmendatlons about the need for at least 

one additional year of a full time U.S. coordinator and the liniting of 
work and spending on selected cmr'ipnents, the r oney willI be availablo. for 

the extra year of coordination. 

The second part of the first plhase Involver the identificat iof p 

tance and arrival of a senior technical projec na3o-- enxpr twith a 
good knol ed of nable e r field. This expert will assist the 

project ranager and the coordinator In developing an overall Integrated 
work plan and expanding the training plan. Ve/she will also beWjin the 

process of preparing and txpanding cqqonent extcution plans. The colfplc

tion of this proces willI be handled ty the coordinatoro orl proj ct gPr.9n 
This parsen should arrive In October or eirly Novvcitcr dt the lattt ajnd 
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stay approximately two months, These activities should not require work 

stoppage on any component but will require some time from each component
 

leader and the project mninager.
 

The second phase of implementation will involve the revision of 
com
ponent. plans and preparation of future budgets to reflect inputs from the
 
overall project work planning process and the detailed cornponent execution 
plans . This phase will also include the expanded use of U.S. Technical
 

Assistance in selected components. This technical assistance will Include 

at least four week visits of agreed upon experts in technology design, con

struction demonstration and testing in the field. These people will, for 
the most part, be very experienced and, thus, will be costly per hour
 

charged. However, their value to the compontnts in terms of proble preven
tion and solution and progress acceleration should be much greater than 

their cost or than could be achieved by other means in the time available. 
The added benefit of expanded TA use will be formal and inforal training of 
Thai personnel. The expanded use of U.S. TA must be accepted by JNEA and
 

the component leaders as necessary and valuable. The team believes that 
i'maJor reservations about TA exist at the Project Management level and this 
issue must be addressed and resolved incontract discussions between AID,
 

UEA and META during phase one. 

The team has recommended additional TA, over that which is now planned, 

in the following components: 

Regional Energy Centers 

Charcoal Improvement
 

Stove Improvement
 

Surveys
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Gasification 

Pyrolysis
 

In the first three components in the above list the need is for
 

assistance in selecting strategies and developing procedures for dissemina

tion. This could be provided by one person working in Thailand for two
 

months. This should be arranged for and started within the next few nonths. 

The TA necessary in the surveys involves two months of a person to 

assist in developing a data management process and in redefining parts of 

the future survey activities. The details of this help have been described
 

elsewhere. This person should have designed and participated in other survey
 

efforts and have a knowledge of rural energy data.
 

The two technology demonstration components which could benefit the 

most from additional U.S. TA are Gasification and Pyrolysis. These compon

ents require help at two times over the remaining project. The first 

involvement'should be early next year after the components have been simpli

fied as has been recommended earlier. This one to two month visit of a 

technical person exper'ienced in building and testing each technology in the
 

field will help develop testing and analysis procedures which will assure
 

that the data necessary to meet component objectives will be collected. 

This person can also preview problems, help with siting preparation and 

review the progress of equipment fabrication. The second visit, also for 

one to two months, should be scheduled after testing has started and some 

data are available. During this visit preliminary evaluation of the first 

data can be performed, additional testing needs identified and prograrrmod, 

and any early or potential operating problems can be addresscd. The value 

of this type of help is that it complements existing Thai skill and provides 
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the additional element of experience necessary for successful and timely 

field demonstration projects. 

The total cost of the recommended expanded TA including the tw;.o months 

of senior project management will depend on many factors but can roughly
 

be estimated at $12,000 per person month of $144,000 for approximately 12
 

person months. This money can come from savings created by adopting recom

mendations as to simplification in and curtailment of work on various com

ponents. It must be stated that the components are not being simplified
 

in order to save money, they are being changed to improve results and to
 

allow completion with the remaining project time. These changes, if accepted,
 

will free up money that can be reallocated to other purposes, some of which
 

are parts of the components themselves. Not all components will be affected, 

some will receive increaseJ funding, some will experience shifts in fund 

uses and others will lose funds. 

The third phase of implementation will involve the training element. 

This will require additional funds but the amount can only be known follow

ing preparation of a plan. The money for this must also come from a 

reallocation of project funds budget to components; however, it should not 

take as much money as was originally budgeted in tne Project Paper. This
 

phase will also include initiation of a project evaluation at the end of 1983
 

(costing approximately $30,000) and work on component results analysis and
 

overall project Jmpact assessment. This latter activity will be performed 

by the Project Manager, component leaders and the coordinator.
 

The project must be adjusted by the short term strengthening of 

project management services, the continuation of the project coordination
 

element, the simplification and curtailment of selected components, tho 

expansion of others and the redirection of training to include In-country
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short courses. If this is not done the team feels that many of the components 

will not meet their objectives, others will only be partially completed and 

the project will likely remain a series of loosely connected elements. Even
 

if these recommendations are taken there can and likely will still be some 

failures. However, if the recommended package isadopted, failures in parts
 

will not mean failure of the overall project. Those failures which do occur
 

will be beneficial and positive learning experiences rather than negative
 

and preventable outcomes of little utility inmeeting project goals.
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ARTICLE I - TITt.E 

Evtluation of Penewablo and Non-Conventional Energy Project, No. 
493-030'.. 

ARTICLE I - OBJECTIVE 

To conduct an evaluation of the Thailand RenetnIl/on-Conlentonal 
Energy Project. 

ARTICI III - S7ATFENT OF WOR. 

Te 	Contractor shall perform the following taslks: 

A. 	 Review the design of the project and infornation prodhced t.hus 
far on various renewable energy technologies. 

B. 	 Pa .ermine .he ter the technology donstit onB/ tes t un'ltrtnien 
or planned havor r ;ill li,:ely lead to accomplishment of projeci:
goals, includi-t.: the rdemonstration of economic fasLibility. 

C. 	 Consider experience of oth.r renewable energy projectr. within 
and outside Tailand in this'revie, and r'.vi recunmendations on 
priority technologies for concentration and/or possible reoricen
tation of the project. 

D. 	Review available survey results nnd synthesize, in the form of 
catrix (and supportinl narrative), the status of following
ronowable energy technologies, ind the prtncipal Institutton or 
firms involved in research, demonstratLon, devnlopment or 
commercialization of each technolo:{y:
 

1. 	Charcoal improvement
 
2. 	Dlioman glas.ficacton 
3. 	Microhydro electric
 
i. 	 Pyrolosis of rice husk 
5. 	Solar procosc heat
 
6. 	Solar/wind asnesament 
7. 	Stove improveromnt

8. 	'illage Woo~dloto 
9. 	 Water ILfting

10. 	 IndluhtritO. h o;.,;r. 

lent i fy nicdt !,n Is r¢j t'fdlO tQ~i11r:,loi, f:(i't, {.,redi' )p|rt 
p,titu for AMD Itiv,.vene~nt. 

I. 	 which are pote:an lvl:i nost cost-effvc[vt (banse' on 
Annlysin Of tirn, ffort nnd ,'ocureet r('r'tionatt4 of tachtochnclo~v'); 



2. 	 With evidence o." acceptance and utilization. by awell-defined clie,.-rle group, 
lithtiout d-irecL ;ubtstdie; end
 

3. 	 With relative high devclopment impact in terms of its
 
potential for wide-spread :.,se, and r.rlucet"on of . l~nd'o
 
dependence on fossil fuel.
 

F. Isolate major and minor implementation concerns/issues in the

development and diffusion of technologies identified above, and

recommend appropriate actions, in order to resolve the identi
fied 	constraints.
 

G. 	Evaluate the institutional framework under which this prioect is
being managed by the R17G. Recommend actions (staffing adjust
mets, organizational arrangements, and the )i-u.) which would
improve the chances of this project's success.
 

H. 	Examine the nature, mix adeqacy and tho duration of techn'cal
assistance made available to this project and suggest improve
ments or alternatives as appropriate.
 

I. 	Examine i oject approach towards developing RTG institutional.

capacity 'o perform and su tamn energy policy planning. Recom
mend 	 modifications as appropriate. 

ARTICLE IV - REPORTS 

The 	 Contractor chall subrIt fifteen (15) copi,,s of the report toUSAID and five (5) copios to AID/WJ within 30 dayi of return to th,
U.S. A draft report shall be left with the 'tsnion prior to depar
ture. 

ARTICLE V - PF1ATIONSiIPS Ali nIESPO1'SIrrus 

The 	Contracter will rocoivo technical directions from James Sloan,

Actin8 Chief of Sciancet, Tochnology and Enine,,ring; USAMD/flanskok. 

ARTICLE V1 - TERMl OF PE.P.FORVA!:C 

The 	 desirod starting dlite is Auguat 12, 19VM m2l ttis, ('.ettlie.! 
pletion date i. 1?ovember 30, 1902. 
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PROJECT HISTORY 

The Project Paper for the Thailand Renewable Nonconventional Energy(TRNE) Project was prepared in early 1979. The purpose of the project 
was stated as follows: 

"B. 

1P 

~ 

•Vktb' 

~~~)'~ 

. 

e u nI orL lr r arresting ,' 

nv nentr a1 degredation due.to deforestationk 
and creating increased incore opportunities in K (w44
rural areas. This will be carried out through: 

- developing RTG institutional capacity to Y, '.AJ'V' 
perform and sustain energy policy planning..) 

-introducing ani tjjjg0.pevwable energy.
technno Kn i areas .. 

developing and testing techniques for . .disseminating such technol'jIe0 A."AMJ4r 

,/L 

I 

C. Descri9tion 

The project has two reinforcing c ponents:
ndIt.tntal devel tem hasis and the 

tesTng, adap on ari dfs".nat Tn of renew
able energy technologies relating to rurl needs." 

T A4&" 40 

The Project Paper further provides descriptions of the various components and of technical, social, economic, administrative and environmental analyses. A particularly revealing section of the Project Paperis found on page 6 under a subheading title B. Description. This section 
reads: 

"The project has two complimonatary and rein
forcing themos. First, and the longer item in its 
Implications, Isan institutional development
component. This Isdesigned to provide the basis
for development and hiplermntotion of a continuing
rural eiergy policy for Thallaid. The second 
coponernt Involves carrying out a serfo of tests
and adaptions of renewable energy technologIes
related to rural energy needs. This rural-oriorted 
energy technologies co-ponent will be carried 
on at the sate tiv* as the iork of Institutional art 
data base developent goes forward. Accordingly, at 
the end of the project there should coincide a tested 



selection of rural renewable energy applications and the
 
data and institutional base to implement them in the frame
work of a broader RTG energy policy."
 

Under the institutional development component there were four related
 
activities covering; 1) establishment of a National Energy Information
 
Center, 2) Renewable and Non-renewable Energy Resource Assessments, 3) Energy

Technology M'lonitoring and 4) Support of the Energy Master Planning activity.
 
The rural oriented technologies component focused on; 1) Biomass Conversion,
 
2) Micro-hydro, 3) Solar Drying, Solar Distillation and Process Heat, 4) Water
 
Lifting Technologies and 5) Village Woodlots. The technologies proposed
 
for inclusion with the exception of photovoltaics were said to reet these
 
seven criteria. They were believed to be cost-effective, have a positive
 
environmental impact, meet a development need of the poor, be controllable
 
by individuals or small groups of poor peasants, and have the flexibility
 
to respond to differing conditions inThailand.
 

The project was recommended for a duration of 5 years (July 1979 to
 
July 1984) with a $5,000,000 USAID Grant and a $3,149,000 RTG contribution.
 
UNDAP and ADB funding of $1,010,000 was also available for an Energy Master
 
Plan Study (EMP) project which was to run concurrently with the TRNE project.

The National Energy Administration was designated as o rall Project Manager. 
NEA was expected to execute some of the project activities and have a Project 
Manager to coordinate, monitor, and report on all project activitie" Fund
ing for a coordinating contractor was included to provide a link be. en NEA 
and the US energy community. The coordinating contractor ras to provide 
a long term person for approximately 30 ronths of work in Thailand atnd, 
o - the 5 year project life, 12 additional person months of short term con
sulting. In order to expediate hiring and to guarantee early arrival of the 
cooordinating contractor (CC) USAID and NEA agreed to have the CC handled as 
a direct USAID contract. 

The Project Grant Agreement, which adopted the philosophy and w&rding
 
of the Project Paper, was signed 16 August 1979. One change was that only
 
a $2.5 million Grant was initially authorized. In late August of 1979 an
 
additional $1.0 million was authorized bringing the Grant total to S3.5
 
million. InJanuary of 1980 the remaining $1.5 million was cormtted by USAID.
 

On 26 August 1980, a 4 year Contract for $2,097,605.00 was signed 
between USAID and Meta Systems, Inc., a U. S. Consulting firm. The contract 
objective was to provide technical assistance to RTG in developing the 
USG of renewable and nonconvontional energy resources. The contract level 
of effort included provision of two years of a -- dont proj.ct coordinator 
and 191 total work rmnths of short term assistance. Of this 191 ptr4on 
months, 118 were estimated to be US and other non Host Country pofesion Ils
 
and 73 were to be Thai National Professionals.
 

http:2,097,605.00


C
7 

C
%

 

110%
 

%
a 

e,4 

H
 

a-,4-
t'o

 

jiw
 

~ 

k-

.4 

I 
t 

N
 

10 N
 

-

0 f 
N

 

r%
 

M
 

4 

P
-4~%0 

4 
N

 
m

 

r.-
'4 

N
 

64 

. 

vi 
%

P
 

a$ 

0 c 

C
44 

N0 

co 

04 

u f'f 
w

 
C

 

C
%

 

0I 

P
i 

0 
A

n
 

C
 

4
 

4
k

fn
 .4 

co:

uci 

0a4 
*I 

9
4
 

m
 

N
 

v 
a 

9. 
0 

' 

444 

0 
0 

z I&
. kk C

5'. 

;a
 

Ln 
a~

u 
s 

~ 

p 

4
 

0 

N
 

1 
a 

to, 
m

 

I 
* 

4 
r 

I 
** 

4 
4;I, 

s.4 

am
 

0 

t4W
 

to 
so 

0 1 

7 
to 

0 



35 

om
 

in~ 
o
f0 

a~ 
u0.t0

o~
~

 
-: 

0 
04 

5 

o
; 

8. 
C

4 

F-44 

a
.'(4

 

0
 

0
 

a
t 

-

1 

C
4e 

o
f 

(3 
W

 

I 

0 
U

I 4
q

W
e 0 

0 *
o
C

a 

0 
L

U
 

N
-

W
 

0l 
0o

 
U

0 
0 

0c 
m

0 
M

S 
L

n 
0-0 

1 
&

 
(0A

 

U
 

U
..c 

F
44 

n 
n * 

* 
* 

('4&
' 

P-4 

L
 

0L. 
('01 

in 
o 

cfi 
4.. 

*
n

 
:4

 

u
0

0
'
 

#-4 4 
.n 

4 
Ln

0o
 ini 

c
4
 

4 
jo

 k 
I I

Im
 

S
 

0r4 
eq

 
'4 

a 

' 

c r%
 

W
 

-
--C

tn 

A
j .i0 4 

C
: 

r.4 
F

4 Q
(3 

03 

riO
 

'~ 
1
-.. 4"

$
lrt'4

 
J
 

a 

04 

.4 
(1 

~ 

tO
 

[W
 

U
 

-u
 

1 

0
 

V
 

4.q 

e4 

*44 

"I1 
' 

9: 

4 Q
 . 

0i'
. %

w 

. *
4' 

n 

411-s 
/7 

41 



Table II-I presents the original Project Paper financial plan showing
expected expenditious by major component. 
Table 11-2 presents a breakdown
by category of proposed assistance. This division of the project into
components as 
listed in Table 11-3 was adopted and served as the basis for
 
planning the initial project actions.
 

Table II - 3 

ORIGINAL PROJECT COMPONJENTS 

ItSTITUTIONAL DEVELOPMIENJT 

National and Regional Centers

Renewable and Nonrenewable Resource Assessments 
Energy Technologies Monitoring
 
Energy Master Planning Support
 

RURAL ORIEITED TECHNOLOGIES 

Biomass Conversion
 
Micro-Hydropower

Solar Drying, Di' illation and Process Heat 
Water Lifting Te iologies

Willage Woodlots
 

In the year between grant agreement signing and selection of the
coordinating contractor there was very little project activity. 
This wasprimarily due to a pre-project organization by Thai entities, the lack of
counterpart funding for NEA activities and the time required to select and
 
contract with a U. S. coordinating contractor.
 

The first major project funded activity was the preparation of component work plans by staff of Meta Systems, Inc., 1,1A and otiier imlpleenitor;.This process was initiated In late 1980. Difficulties in reaching agreerntabout work plans, procedures and substantive issues and the slowness of theThai review and approval process extended work planning well Into 191I.During the first quarter of actual project activity (1J4iuary 198l1 1 April-1981, which was f'1eta's second project quarter) a survey cti, i'if't ubi- a!'sstarted. During the work planning and project start up prov;!' e'oU serof difficulties with and rif sundertandings about rol.s a.4 projit responflbilities began to surface. This Is evident In the project crr, n¢In quarterly reports from Mota Systemn and in AID Projict :il':;ntation 
Reports. 



During the next quarter (I April 1981 - IJuly 1981) component descriptions for surveys Pyrolysis and Solar Process Heat were approved by all
entities. 
Three other component work plans; Water Lifting, Improved Charcoal
Production and Improved Stoves were still under review by Thai entities. The
Survey Component was in its data analysis stage and completion was projected
by the end of the following quarter. 
Work Planning for the Village Woodlots,
NEIC, the Energy 
Master Plan and Resource Assessment components were also
 
undertaken.
 

The differences in opinion about and problems with the performance of
project management, the consultant project coordinator, U. S. consulting
 
assistance and component progress continued.
those involved to resolve issues and improve
 
relationships. 


in spite of attempts by all The situation was deteriorating
 
The major issue appeared to be who was responsible for what
with personality and style differences exacerbating this.
 

Work during the project quarter ending I October 1981 (the fourth
quarter) resulted in approval of six additional components. At the end of
the quarter NEIC, mt.P, 
 Water Lifting, Village Woodlots, Charcoal Improvement
and Stove Improvem ts compnentf; had been newly given approval. 
 Work,
except for pre-imlpilmentation ;,.anning was performed only on the Survey and

Village Wondlots component. 
 ,otal reported project spending includitig all
entities was approximately ,000 at the end of the quarter and this
 was almost entirely for the project coordinator and U. S. staff and consultants.
A new project coordinator had been assigned and working relationships among
project participants had improved. 
At t'is point the project had been running
slightly more than two years and thi project coordinating consultant had
been under contract for one year. "he main r-oblem still facing the project
was delays in receiving official R6 approval for c .1ponent work plans and

thus funding for the components.
 

In the next quarter (1 October thru 31 
December 1981) administrative, approval and funding process problems were dimished -,j 11 components
were at the point that work was already under way or could L,.gin. 
 Another
four components were under active consideration for implementation. At the
end of this quarter, although problems still existed, the general mood was
 one of optimism and forward movement.
 

The coordinating contractors quarterly report for the quarter ending

I April 1982 starts out as follows:
 

"The sixth quarter of activity for tho Rencewale Non

conventional Energy Project was the first in which there wa

clear forward progress in almost every component."
 

The project was now considered to have 15 cooponents, only two of which,Industrial Blogass and Industrial Conservation,did not have USAID, tEA, andDTEC approval and fiscal year operating funds. The project was now, com,posed 



of the components shown in Table II - 4. At the end of this period many probl,..;had been resolved but there were still concerns over technical assistance
 
requirements, training and project coordination.
 

Table II - 4 

PROJECT COMPONENTS
 

COMPON ENT RESPONSIBLE ENTITY 

1. Micro Hydro NEA 
2. Water Lifting NEA 
3. Industrial Biogas NEA
 
4. Solar Drying & Distillation KMIT 
5. Biomass Gasification Chulalongkorn University
 
6. Charcoal Improvement RFD
 
7. Stove Improvement RFD
 
8. Pyrolysis TISTR
 
9. National Energy Information Center NEA
 

10. Regional Energy Centers NEA
 
11. Energy MIaster Plan Support fEA
 
12. Survey MI.ETA, fEA and Others 
13. Village Woodlots RFD 
14. Solar/Wind Resource Assessment Meterological Department
 
15. Industrial Conservation Still under planning 

The most recently completed quarter (I April through 31 May 1982) shows
 
optimism and reports progress in many ccxnponeots. There are still some of
 
the old problems, but for the most part they are component specific rather
 
than generic. The generic types of problems which exist are essentially
 
new, or rather recently discovered. They include questions about the need
 
for a ful1-time foreign coordinator in Thailand, the relevance of som:e of
 
the components tc the project purpose, the need to use any further foreign
 
consultants, and the reallocation of funds based on existing and/or projected
 
shortages.
 



PROJECT ORGANIZATIONAL BACKGROUND
 

The implementation of the Thai Renewable Nonconventional Energy (TRNE)

Project involves several institutions. Figure A provides an overview of
 
this organizational structure of the project.
 

The implementing agency is the National Energy Administration (NEA),

where the Project Manager is located. The Department of Technical and
 
Economic Coooeration (DTEC), the normal conduit for any grants from USAID
 
(and other donors) to the Royal Thai Government (RTG), administers the Thai
 
counterpart funds, and must approve any work as well as operational and
 
financial plans. The grant funds, however, flow directly from USAID to
 
the implementing agency, NEA. This arrangment represents a new change

in the USAID/RTG interaction. Itwas created in response to complaints

about problems in getting funds from DTEC to the individual project
 
components.
 

As the organization chart in Figure A illustrates, component leaders
 
for exactly half of the project components are employed by NEA. (The

budgeted funds for these seven components amount to roughly 52 percent of
 
the project total.) The remaining component leaders are located in four
 
other institutions, the Royal Forest Depdrtment (RFD) with three components
(accounting for about 21 percent of total budgeted funds), three university
research organizations, and the Meterological Department. 

The coordinating contractor, Meta Systems, Inc., contracts directly

with USAID. The contractor's responsibility includes provision of a
 
resident coordinator, the administration of technical assistance, as well
 
as assistance in procurement and training in the U.S.. While the resident
 
coordinator is technically (and legally) under USAID, he has been directed
 
to report directly to the NEA Project Manager, as explained further elsewhere.
 

IMPLEMENTING AGENCY
 

The National Energy Administration is part of the Ministry of Science,
 
Technology and Fnergy. Its responsibilities are outlined in the National
 
Energy Aut!.ority A~t of B.E. 2496 (AID 1953), which established fEA's
 
iverninq board. Tne Act outlines a broad range of activities for flEA,
 
ncludoig regulation, price setting, research and development, promotion
 

of the use of energy for economic development invarious sectors, and to
 
bring aboiL joint benefits, such as irrigation and flood control. For this
 
broad mandate, fEA has a relatively small staff of less than 2,000. By

comparison, the country's major electricity producer, the Electricity

Generating Authority of Thailand, (FGAT), employs a staff of 18,000.
 

fEA recently underwent a reorganization, resulting in the organization 
structure shown in Figure B. Tho TRE Project will be administered out 
of the Research and Development Division (which is headed by the Project
Manager), with the participation of other divisions as requred. Overall 
direction for flEA's activities are provided by the National Energy Board 
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Deputy Prime Minister and comprising representatives
Committee, chaired by a 

from fNEA, the Petroleum Authority of Thailand, EGAT, the Provincial Electricity
 
Authority, the Metropolitan Electricity Authority, the tiational Economic and
 
Social Development Board, and concerned 	ministries. Tv;o of its subcolttees, 

the TRI1E Project, one for adtiuistrationestablished recently, refer directly to 
and the other for technical issues. Other subcommittees deal with the subject
 
matter of individual components, such as Biogas, the latlonal Energy Inform
ation Center, or the Energy Master Plan. 

COORDINfATIiG COTRACTOR 

The coordinating contractor was selected in August 1980. In a major depart
ure from original plans, outlined in the Project Paper (which specified a 
resident coordinator for 24 months plus 12 months of short-term consultants), 
the contracting coordinator, Meta Systems, Inc., was given the responsibility 
for all technical assistance -- which accounted for approximately 40 percent 
of tFe-total contract a",ount of $2.1 million. Funds for Thai technical
 
assistance went through a subcontractor, the Thai Consulting Group.
 

Two things are important about the contract. First, it was deliberately 
general to allow for greater flexibility. Unfortunately, that approach 
resulted in too little guidance for the contractor, fEA, and USAID. Second, 
the contract was negotiated with USAID, rather than a host country agency. 
This approach was chosen for several reasons. A contract with tEA was not 

possible; rather, the contracting arency would have been DTEC, which 
probably would have delegated the administration to NEA. Contracting with 
USAID also promised to speed up the payment promct:, and avoided some 
potential tax problerms. On the minus side, it precluded a negotiated agree
ment between flEA and the contractor. Moreover, it severely muddled lines 
of authority and reporting requirtuents. 

One indication of the resulting problems is a letter ( dated Varch 30, 
1981) from USAID's Director of the Office of Engineering, Science, and Tech
nology to fEA s Secretary-General, seeking to clarify lines of authority: 

...Contractually all (Meta Systems) personnel are responsible
 
to the coordinator... who in turn is responsible to no.
 

day to
However ...(t)he effort will be carried out on a 

day basis under flEA's direction and therefore Mota must be
 
responsible to flEA for their activities.
 

That kind of structure tend to leave the srooth functioning to
 
inforral arrangoe,,nto, o'ten on a porsonal tasis. Any personality
 

Irps,; Iblhe. Such a conflict so(-nsconflict can rako such arran ~nts 
factor ?n the deci~on to roplace the residentto tliave been a -ajor 

coordinator in rtd-191. 

<V
 



In March 1982, a memorandum officially "Interpreted" a number of the
provisions inthe contract with Meta Systems. The memorandum, signed by the

USAID representative and president of Meta, established that the contractor
will not be held responsible for accomplishing certain tasks where the authority
to initiate action lies elsewhere. While it may not be a formal contract
amendment, itefffectively changes the nature of this contract. 

/r
 



IIIDIVIDJAL CO'1PONENiT
 

EVALUAT IONS
 



BIOMASS GAS IFICATIO14
 

* Chulalongkorn University
 

a Budget: 

Total $231,000 
USAID 
RTG 

$197,000 
$39,000 

* 	Work Plan Approved 2/4/82
 

o 	 July 1984 (completion date) 

The component Involves design, construction and/or appl.;ation of six

gasifier units. Different pieces of equipment and raw materials for fuelwill be used. Several of the units have been built before and the component will provide site specific details of specific application. Inother
technologies, such as the direct fire fluidized bed qasifior system, thiswill be the first tire such a unit isbuilt and used with the proposed
fuel material (crop residue). TheThal Cabinet has passed a resolution

approving a simple down drought Thai design for a gasifier unit (small
and rough) for manufacture and initial dissemination (10 units Initially)

by an agency other than NlEA. The units considered in this component are
improvements on and more flexible than this Initial Thai unit and should
 
have a wider applicability.
 

* 	Discussions with Dr. Woraphat Indicated that there will
be much additional work planning As the component continues.
Refinement of budgets and time schedules Isunderiiay now. 

* 	One of the units to be used for the 16hp gasifier system

has been tested extensively at Prince of Songkia University

inThailand and its application inthis coMponent will be
 
an 	extension of this Initial laboratory testing.*
 

* The other systems have not been built InThailand before
 
and Dr. Woraphat has not had experience inbuilding or
 
operating gasifiers before. 

# He has decided to limit the use of TA from foreign experts
and to test mary different technologies and raw atafr~als. 

# This component hot one of the better work plan, but it Is
still not thorough enough to guide day-to-day vork. 

* 
It 	is likely that delays will be encountered one tho otjectiveof 	dissei.ination may not be reached. The conpontut vQY only
be 	 partially completed and only a few tactnological systcs:
constructed, tested and analyzed. The attached table shoos 



the system to be cQnstructed and tested and sumnarizes some 
of the component approaches. It is our recommendation that 
items 3 and either I or 5.1 be retained. The remaining 
gasifiers should not be included in this co.-vput.nt. It is 
too ambitious. 

s 	Further use of TA should be includ,!d both prior to completion
 
of fabrication of the units and eerly on in the testing phase 
of units. This TA will be very helpful in previewing and solving 
problems and indeciding on iihat the next steps in technology 
testings and demonstration should be. 

PYROLYSIS UF %ICE IUSKS
 

TISTR
9 


* 	Budget
 

Total 	 $164,000
 
AID 	 $90,000
 
RTG 	 $74,000
 

j 	Work plan approved 11/26/81
 

* 	Thru July 1984 ( completion date) 

This component involves the design and testing of a sma1l scale proto
type and a full scale pyrolysis unit using rice husks as a 'uel. Based on 
the testing prograri for the prototype (built from an existing set of plans 
which have been revised), design for a full scale unit will be prepared. 
The full scale unit 411 be built in Thailand and inot,,1led ina rice mill. 
The unit w-ill be used In the rice mill to evaluate its uL;!Ity and economy. 
TISTR has performed other scientific and technical work and if.interested 
in this technology because of the abundance of unused rice husks and the 
potential to produce liquid hydrocarbon from them at the village level 
through pyrolys is. 

* 	The TISTR teant has not built a functioning combusion unit 
o1thou~h they did build a laboratory scale pyrolysis unit 
which did operate using rice husks. This lack of prototype 
of full scale experience could be problem. 

OTho Feasibilit of Producir (s In !eertricity Gneratlori, Ni ktlfi, Witayce 
&Chukiat, a paper prosentcd at the tot'inar on "Solar Electric Power SystoIs," 
or-pnized by VI1TT ard UllCO, bingkok, 12-Hi June 19B?. 

http:co.-vput.nt


GASIFIER COMPOIIENIT SUM.1,AY
 
'FUrNDS 


ACTIVITY 	 I ( 

1. 500 We $ 2,500 
GASIFIER SYSTEM 

5 Months 


2. 7 h.p. $ 3,000 

GASIFIER SYSTEM 


16 Months 


3. 16 h.p. $ 7,000 
GASIFIER SYSTEM 

4. DIRECT FIRE $ 6,000 

FLUIDIZED BED 

GASIFIER SYSTEM_
 

5.1. 20-50 ,V.We*$30,000 


TIMIE 

FRAME 


FY83 

FY83/FY84 


_Worophat
 

FY83/FY84 


FYB3/FY84 


FY83 


FY 83
 

FY84
 

FY83 


U.C. Davis 	'toed chips Forein or
 
design 	 or lot ash local TA
 

content
 
crop
 
residue
 

Unit given Rice Husk 1#EA +
 
by outside local TA
 
prrty 

GASIFIER SYSTEM 


5.2. SITE-SET UP/ 

EQUIPMEINT AT 
CIIULALONGKORN 

r,,3. RURAL SITE 

SET-UP/EQUI 	P,.1T 
FOR ALL UIIIS 

6. 40 Mie RICE 
HUSK GASIFIER 
SYSTE44__ 

TOTAL 


$25,000 


$30,000 


S0,O00 


123,500
 

UN T 
DESIGI MATERIAL 

Static bed Wocd chips 
or morable charcoal 
bed 


Scraper 

systein 


Divindraft 
ihrbert 
design 


Fluldized 

bed 


or crop

residues 


Crop 

residues 

Wood chips 
or corn 
cobs
 

Any crop 

residue 


TAA-I
 
TA 

Student + 
local TA
 
Dr.

orophat 

Student + 
local TA
 
Dr.
 

Local TA
 

Dr. Phol
 
local TA
 

*Lust FY82 proposal had 2 units of th0, size. We hive ,.,Vt to only 
ono unit. 

e I 



* 
Some of the tasks in the component, such as training unit

testing, construction of training converter, detailed site 
survey for the demonstration converter are not programmed 
with enough time to allow completion. 

@ Several tasks, such as 
testing, siting, analysis of operating

data, etc., are not yet completely thought out.
 

* If the component is not complete when project time and com
ponent budget run out, a contingency plan is needed. This is
 
especially important because this component is very ambitious.
 

* It is recomrended that this component be reprogramred to
include only construction and testing of the training converter 
and design of a demonstration converter. Continuing experience
with demonstration units in the Philippines and Latin A.merica 
should be awaited. When this Information is available in
approximately 18 months and the training converter experience
is completed, an excellent demonstration converter design can
 
be prepared.
 

* 
The expanded use of TA should also be prograrned. This TA will
 
be most useful during the construction of the training converter
 
and later when some converter testing has been accomplished.

The first visit can help in assuring that problems which arise
 
during fabrication are appropriately handled and in preparing
 
a testing protocol. The second visit is necessary to help

analyze data, adjust the testing protocol, if necessary, and help
prepare a design for the demonstration converter. 

MINI HYDRO ELECTRIC 

a NEA 

a Budget
 

Total $422,000

AID $320,000
 
RTG $102,000
 

* Work plan approved January 11, 1982
 

v Thru July 1984 (completion date)
 

flEA had planned tu develop two sites: to YvKo, i. and .J,. 
100 Yw.
 

tran slnr IrfThe civil work and kifr, are under Con'trrtc, at [.:cr ,a 



and expected to be complete in rovember and Se.ptember 1982.
 

Equipment is under procurement and expected to be delivered In April, 1983.
 

'I transmission line from grid will be brought to the Mae Sa Thus,area.

the site does not now fulfil the project objective of village need and participation

in management, construction, operation and maintenance. This element of the
 
component was cancelled and three other elements were planned to replace this.
 
The new elements are listed below:
 

NEA USAID
 
SITE 	 CONTRIBUTION CONTRIBUTION
 

Kam Pong Project 9 1,521,000 0 1,794,000
 
Mae Ton Luang Project 1152,000 0 2,182,000

Hul Puy Project 0 1,543,000 0 1,297,000 
Contingency 0 f6"O0 
Total V4 3,216,000 0 y--5O)Y

( $ 601) (SS 

The $245,000 USAID contribution for these three elements is the same
 
as that for the cancelled Mae Sa site and additional funds will not be
 
requi red.
 

* 	The change is appropriate In terms of substitutitig similar
 
elements for one which is no longer appropriate but several
 
other issues exist. Since the planning and conception of this
 
component three to four years ago, much has happened in
 
Thailand. AID is funding other small-micro hydro subprojects

for other agencies and is considering a major micro-mini
 
hydro project with the Thai Government. The Thai Government
 
is now building over 50 micro-mini hydro units each year in
 
Isolated areas. This technology is no longer undemonstrated
 
in Thailand.
 

For this component to be changed to allow the substitution
 
of the three new sites for the one which is no longer appropri
ate, several issues must be addressed:
 

- Does the component still meet the project objectives

in light of other occurrences and ongoing and planned

projects In Thailand?
 

- What is the justification for transferring money if the 
technology is demonstrdted; are institutional factors 
new or different? 

-
 Could the money needed for the three sites (5245,000)
be 	better applied to other co;ponents? 



# 	The component staff from !EA is obviously qualified to carry 
out the component but they do not have detailed plans for 
operation and maintenance of the units once they are installed. 
Spare parts and repair details are also 1-' irvn' 

e 	 Performance monitoring following startup is not siell defined 
and the type of information necessary for the "Project" is not
 
being considered. This isneeded by the project to know that
 
its objectives are satisfied and to learn how, where, and when
 
to 	disseminate these types of systems. 

t 	 If an institutional ifiechanism, such as operation ard ralntenaice 
by local cooperatives, is to be tested In this co-rponent, a 
testing plan, budgets and data on how the cczperdtives will bt 
located, funded, organized and monitored ust be incl4t-:d. 

INDUSTRIAL BIOGAS
 

o 	 NEA 

s 	Budget
 

Total $164,000
 
USAID $125,000
 
RTG $ 39,000
 

a 	 Work plan approved April 12, 1982 

v 	 Thru July 1984 (cwrpletion date) 

The corponent Is designed to demonstrate and evaluate 5s.ll arA r::!diu-i 
scale biogas production in Industry. It is also directd at triin~nq and 
at coat-ercialization. Three Industries will bp selected a. de-:nstraton 
sites and biogas units will be designed and installed. The oper4tifn will 
be monitored and the use and results will be publiciz(d. 

* 	A detailed work plan is not available for this co ponret. 1'any
elements are also not settled, such as sihat type of application
should be suggested and selected, sruld a Lench scle plant 
be used, etc. 

# 	 Di gestlon i, wide-prud veveri it Thflanl ond the ap;l tIon 
and detfonstratlon of this t 5Y4*id n I,, 

Internaon ly, this notlit',01 11I $ If VA 
co-pontnt is-,oL c, fundod . th, ut111t~of ~~1 Ic I d 
be larfie. lh(.r, i niot critr,h ifrofr' Ylfl Vi ir4;d- aof~ o 
there is for inlu- ;rVNI Mwpl lit 



Chula University has also done extensive work on biogas genera9 


tion all the way to large scale testing. This compoment should 
be rethought and possibly involve others in Thailand who are
 
working on chis.
 

* Why was this component included at the small and medium scale 
if large scale is already demonstrated for the same type of 
was tes? 

* 	The component should, at least, be limited to one or, at most,
 
two demonstration sites. Itwould be best to build one unit
 
at an industrial site and operate it for one year. On the
 
basis of this and a survey of possible needs and uses for
 
this technology, other demonstrations could be selected.
 

RESOURCE ASSESSMIENT ON SOLAR AND WIND ENERGY 

o 	 Meterological Department 

* 	 Budget 

Total $270,000 
USAID $254,000
 
RTG $16,000
 

* 	Work plan approved February 2, 1982
 

to Thru July 194 (completion date)
 

The component has as its objectives to procure solar and wind measure
ment instrumentation and to collect data using these instrurlents. The com
ponent includes the use of U. S. consultants, training of Thai staff, equip
ment purchases and the development of wind and solar energy profiles for 
Thailand. The approved work plan is essentially that prepared by 
Dr. Michael Girstand, a U. S. consultant with soine c-nges and deletions. 
The work plan has not been updated to reflect budgete-y changes and deletions 
ot major equipment and other activities. 

* 	Much of the work has been delayed because the instruments
 
for calibratinn, etc., are not yet here.
 

# 	The work plan is very mnuch the work of the U. S. consultant 
and while the Thai project people understnJ it, they have 
not changed it to reflct the project today (budget cuts and 
change by NEA). 

o 	 The newly proposed prepir.atiror of wind and solar prfilus, for 
Thailand muft be planned and, If an output is e;prcted by May, 
the planning must be completed foon. 



Therc are several ways to complete this preparation of wind and solar 
profiles and decisions must be made soon. There seems to be a desire to 
follow the U.S. consultant's plan for this even though they don't feel
 
comfortaole with some of it. 

This component should be continuua but a rapid solar trap of Thailand
 
should be prepared immediately using a transform of the hours of sunshine
 
data which is available. A preliminary map has been prepared and this should
 
be 	:;eviewed, revised and used, at least as a project document.*
 

SOLAR PROCESS HEAT tDRY ING & DISTILLATIO) 

o 	 KMIT (King Mongkut's Institute of Technology, Thonburi Campus) 

e 	 Budget 

Total $192,000
 
USAID $106,000
 
RTG $86,000
 

a 	 Work plan approved November 12, 1981 

s 	July 1984 (completion date)
 

The project component includes crop drying and water distillation. 
Engineering design for small scale family size-crop dryers and water stills 
will proceed to village testing of demonstration units. Folloying this, a 
report will be prepared describing the tests, suggesting irprovem~ents and 
outlining a program for the future. Designs for both technologies have 
been eaveloped under other funding and this project will test a single design 
for both technologies in different village settings. The other part of the 
component is the design and preliminary testing C a mid-size tobacco
 
dryer.
 

e 	During discussions with Dr. Krissanapong and Dr. Sakarindar, a 
wide range of topics were covered. This component is one of 
several solar and wind projects underway at the university. 
The component is staffed mostly by people and students at the 
university. The staff feel that the funds a e adequate to 
complete the goals. 

e 	 Not much detailed work planning has beer, conpleted. A general 
work plan is prepared. Issue,, such as 1,o , to :.eisure whether 
the technology is appropriate, how to etioate the extent of 
possible applicatioins, etc., have not yet been eolved. 

*See reerene (11) in partial list of publications reviciocd by teoa-. 



o 	 The lack of solar insolution data or map is not yet a problem. 
They will need this data later to help consider the possible 
range of application. 

0 The villages identified as possible devonstration sites have 
not proved adequate so far; however, some of them may be used. 
The transitional survey team will be contacted to inform them 
the requiremrits for siting dryers and distillation units. 

0 	 They want to include an element to construct and test an ice
 
box to produce 15 kg of ice by using solar thermal hot water
 
technology.
 

The component people should expand their work planning to include more
 
details on the protocol for monitoring, testing and measuring technology
 
performance. Criteria and measures of success should be defined even though
 
later on they may be changed. At the end of two years, I believe they will
 
be ready to disseminate but they will hot know enough to know where or how
 
and will not have a dissemination plan. They will have some data necessary
 
to start dissemination. They may need another period to move into dissem
ination.
 

The component is not based on any firm written estimate of market or
 
need. There is an informal feeling of need and appropriateness.
 

The solar thermal ice making element Is not well thought out yet.
 
There needs to be a very detailed work plan before approval, and the component

leader should do a literature search first or have META do one. 

WATERL IFTI NIG
 

* 	 NEA 

* 	 Budget
 

Total $390,000
 
USAID $307,000
 
RTG $83,003
 

* 	 Work plan approved January 11, 1982
 

6 
 July 	1984 (completion date)
 

The component will test several water puiiping technologies In rural 
settings. Photovoltaics for dc-estic water supply and %mall scale irriga
tion; bio'nass gasification for Irrigation and windoll for water supply
and irrigation are the technology-application cohbitations to be tested in 
several rural villages. Specification, for U.S. and Thai produced systets

Oill 	 be prepared, the equipment Installed in oseveral villages and tests 



run 	 to determine economic, technical and social appropriateness. Thecomponent is Just starting and specifications are ready for bidding. Siteshave not been selected, but component personnel are visiting candidates. 
The component needs a better impler entation plan than is now available.Many decisions are being made which affect the future of the comrponent and the
rationale and criteria used are not being documented. Much thinking about
testing and operating problems and processes has taken place but this has not
been formalized. 
The component leader is very knowledgeable but he does not
have experience in testing technologies in the field.
 

Some TA has been used and possibly some more will be necessary when

the units are being field tested.
 

IMPROVED CHARCOAL PRODUCTION 

o Royal Forest Department 

* Budget
 

Total 	 $312,9.#4
 
USAID 	 $181,850

RTG 	 $131,084
 

* Work plan approved July 21, 1982
 

This component isdesigned as a first step in a long-range program to
Improve the overall efficiency of charcoal production in Thailand. It

has 	established four raJor objectives:
 

1. Determine the most efficient charcoal production technology

(HIln and method of operation) currently in use in lbailand 
for 	different scales of operation;
 

2. 	Initiate dissemination of these objects through demonstration
 
projects;
 

3. Establish a long-term program for the development of more

efficient charcoal production technologies, especially rore
 
efficient kiln designs;
 

4. 	Design and promote improvt-ents In certain aspects of medlum 
to large charcoal production operations.
 

These objectives involve an array of ativitier. rongin frot'i the collection and analysis of available data (including thom froa the Baselino Survey)

to a series of carefully designed kiln tests at the RFD test site at Lam Rol.
 



NOTES AND COMMEUTS 

1. The current dissemination plan needs further development.
 
the plan calls for a demonstration that Involves bringino village
 
and kiln operators to the test site and to demonstrate the
 
efficiency of different technologies through actual hands-on
 
practice. This approach is appropriate only if the only
 
barrier to more efficient production practices is ignorance of
 
better technologies.
 

2. The dissemination plan should be placed within the context
 
of a long-term program to improve rural charcoal production
 
in Thailand.
 

3. The component leader should be able to benefit from technical
 
assitance in the development of a dissemination and evaluation
 
plan to compliment the component's strength in the technical
 
area. This technical assistance could be combined with that
 
recommended for the Stove Improvement and the Regional Energy
 
Centers components.
 

IMPROVED COOKING STOVE 

a Royal Forest Department
 

# Budget
 

Total $358,300
 
USAID $207,550
 
RTG $150,750
 

* Work plan approved July 21, 1981
 

The original work plan outlined four major activities for the component:
 

1. Develop a more efficient cooking technology, organized

around modification of the traditional Thai bucket stove,
 
under laboratory conditions;
 

2. Modify and adopt the technology through field tests in
 

Thai villages;
 

3. Instruct rural craftsmen In the modified stove design;
 

4. Plan and initiate a long-tern tosting and di sernation program. 

This design sem to have changed svo- vhat. Progres In the dovalop
mont element has shifted the emphasis to disseitniot activities. Current 



plans call for the fabrication of a sizeable number of stoves to be distri
buted to villagers in the pilot phase of the dissemination program. as well
 
as for the involvement of larger stove manufacturers.
 

NOTES AND CO,.EITS 

1. Plans should be prepared for the long-term dissemination
 
program and for the pilot phase -- a sketch plan for the
 
former and a more detailed one for the latter -- to identify 
evaluation issues. 

2. An assessment of market size and other relevant characteristics
 
should bv underta!'en before stove manufacturers are brought
into the project. 

3. Technical assistance could be useful in preparing a dissemination 
and evaluation plan. This technical assistance could be 
combined with that recorrended for the Charcoal Improvement
and th2 Regional Energy Centers components. 

REGIONAL ENERGY CEiTERS 

* NEA
 

e Budget 

Total S1,787,600
 
USAID $458,600
 
RTG $1,329,;00
 

e Work plan approved January 11, 1982
 

The objective of this component is to establish four regional energy 
centers by the PACD (July 1984) and two more by 1986. These centers are to 
carry out five major functions: 

1. Demonstrate ways of using renewable energy in rural areas.
 

2. Assist rural residents In developing and using appropriate
 
sys tems; 

3. Train extension workers, governmrent officials, and rural
 
residents;
 

4. Coordinate planning and Implem:'ntation activities of local 
govornment agencies;
 

5. Collect data on needs and prograrn perfor-mance. 



-- 

At least initial efforts under these five categories focus on an area withill
50 km of each center. 
Each center will consist of a central building and
housing for its staff of seven officials, as well as demonstrations facilities for various technologies.
 

According to 
the original work plan, technology dissemination efforts
were to start with biogas, rice husk pyrolysis, biogass gasifier, water lifting,
efficient stoves, and improved charcoal mating 
 virtually all the technologies
now forming project components. 
 (The major omission in this list is solar
drying and distillation.) Other elements of concern were village wood lots
and oilseed plants. 
 As in this case, the other components, training and data
collection and approaches and methods of dissemination are not specified in

the work plan.
 

NOTES AD COMKMENTS 

1. The design of dissemination projects or programs run by theCenters should be made explicit to facilitate evaluation.
 
2. The role of the Regional Energy Centers isdi.semin~tion
efforts by individual components, if any, should be clarified. 
3. Plans for the REC's should be coordindted with those for other 

components to take advantage of new results as 
they becote
 
available.
 

4. Technical assistance should be sought in thz preparation of
evaluation plans for alternative dissemination rethods; this
technical assistance could be corbired with that reco-,rendedfor the Charcoal Improvement and Stove Improvement co: ponents. 
NATIONAL EN ERGY INFOR1MATIOIN CENTER 

* UlEA 

s Budget 

Total 
 $594,000
 
USAID 
 $356,000

RTG 
 $238,000
 

a Work plan approved August 5t 1981 
The National Energy Information Center (OXIt) i" deei',n'rod to perfori

three major functions: 

1. To serve as a comprehensive enorgy data center wrthc will collcctand provide statistical, technical, iJind othc" r1ta, d'tv onenergy resources, its potential, production, df,,rid a,,d supply,and related environental, social and eocotufc data; 



2. To provide library service for reports, textbooks, Journals, and
other documents on energy and related subjects: and
 
3. To serve as a link betw .n its users and energy related data and
inforriation organfzatIoji and data resources outside of the NLA. 

The work plan calls for a permanent staff of about 8-9 individuals to
handle a broad range of activities. including standard library activities,
such as acquisition, cataloging, and computerized information retrieval.
NEIC is also expected to coordinate the Energy Master Plan data management
The
 

activities, maintain specific data bases, and prepare reports required by NEA'sRegulatory Division on a regular schedule. Center staff would also preparead-hoc analyses of data and projections in response to requests from appropriate officials.
 

NOTES AND COMENrTS 

1. The scope of activities for the tiational Energy InformationCenter is ambitious. 

an assessment The work plan is too generil to allow forof whether It is realistic. IKfomation on expectedsize of library holdings, library use, volume of data bases,
expected data base manaqen.ent activities and their frequency,
or periodic or ad-hoc reports is lacking.
 

2. NEA is currently evaluating differrnt options for the computer
aspects of IIEIC. 
 For the library operations alone, purchase of
an lIP 3000 with the MINISIS System would appear to be the cost
economical option (a previous analysis which concluded otherwise was faulty, in that, among other things, itdid not use
salvage value estimates Incalculating costs. 
 Whether other
options are better for the data base managorlent activitiescannot be answered without more Information on the nature,scope and frequency of these activities. Decisions on thopurchase or rental of computer equipirent should be contingenton more detailed specifications of the expected task.
 

ENERGY MAE PLAN SUPPORT 

# lLA 

e Budget 

Total 
 $202,500

USAID 
 $132,00

RTG 
 $70,300
 

* Work plan approved August S, 1981
 



VILLAGE WOODLOTS 

* Royal Forest Deparnent 

@ Budget:
 

Total $949,322
 
USAID $554,200
 
RTG $395,122
 

* Work Plan Approved 8/6/81 

The purpose of this component is to establish village woodlots as a 
source of fuelwood at the comnunity level, by planting fast grwving trees 
on any suitable lands available in the village, under the technical guidance

of the Royal Forest Departnent. Under this project, four Mjor activities 
are being carried out: 

1. Establish criteria for the selection of land for the village
 
woodlots.
 

2.Analyze the economic and social factors that help or hamper
the success of village woodlots. 

3. Determine the most suitable forms of woodlots under difforent
 
conditions of land use, silviculture system, and management
 
schme.
 

4. Establish demonstration woodlots on selected sites. 

So far, considerable progress has been made In this component, aspec
fally with respect to establishing cc eunIty-q#ned stoodlots on larger
parcels of land. 
The component can already build on the experience of moro
than one year of operations, in planning and Itplmeentfing additional woodlots. 

While the niture of tho coCponent will not allow an assessment of the
ultimate Impacts of this approach to improving fuelwood supply and stomming
the process of defore-tation in Thailand, a nu~oer of interesting findings 
sem to merge from the experience thus far, findings that would be of great
use in the design of a national project. For eMeple, the expcrience In at 
least one site suggests that villagers are rwe likely to treat the woodlots 
as theirs if they can be convinced to donate their labor, rather Lhan rc
ceving remuneratIon for the plantin9 offort. (Unfortunately, this approach
seis to conflict with a broader policy concern of prtorting rural eoploy
mont opportunities through prograis such as the tree pleaitinj ufdtr tse 
village woodlot wt ponet.) 



Notes and Corrnents 

1. 	 The experience with specific approaches under particular conditions 
needs to be clearly documented. A suitable evaluation structure 
for interim evaluations should be designed. At present, tho most
valuable information seems to be available only in the forn of 
trip reports and other scattered docvnents.
 

2. Because of resource constraints, observers in the villages who are
 
currently reporting information on the progress of the projects

also act as extension agents, helping the villagers with specific

problems with their woodlots. While this information is extremely
valuable, some thought should be given to compilementing it by
infoma tion gathered through non-part ic Ipant observers. 

3. To the extent possible, more systenatic variations in the approach 
to establishing village woodlots and the settings chosen should be
 
considered. The nature and extent of these variations should be
 
part of the evaluation structure to be foti~nlized.
 

SURVEYS
 

* 	 NEA and META 

s 	Budget:
 

Total 	 $431,300
 
USAID 	 $353,080
 
RTG 	 $78,220
 

s Work Plan Approved: DTEC/USAIU apProval 6/19/81; nmjor portion 
of Baseline $urvey completed before formal 
approval process was put in place. 

The Survey cotponeint was originally divided into three major eltaients: 
a Basel ine Survey to describe the conditions invillages prior to the intro
duction of new energy technologies, transitional surveys to collect data
 
on the process of Introducing such technologies and testing them in the
 
field, and evaluation surveys to assess the impacts of new technologies on
 
rural conditions with respect to energy supply and use, and with respect

to the general cconoxic and social situation.
 

The Baseline Survey was conducted In 19P1 under the principal direction 
of the coordinating contractor, Meta Systems. Inaddition to describing
general baseline conditions, the survey was an ottfunpt to estobl sh a fairly
comproh ns ve data base on the nature of enerjy-usin5 procesc- in rural 
areas, the resources available for different types of technologies, and some 
indications of tnv interest in alternative approacheO (or the rvadInes.s to 
innovate).
 



The Baseline Survey represents a major accomplishment of this project.
Itcovered some 1900 households In 50 villages in 10 provinces. In addition
to interviews, enumerators also carried direct observation of processes and
measurements relevant to determining resource availability. The survey com
piled a considerable amount of extremely valuable information to guidf
component leaders in the design and adaptation of new technologies geared

toward actual conditions in Thailand. It also demonstrated effective manage
ment techniques for data collection and analysis on a larger scale, which
should have strengthened the institutional capabilities of the participating

Thai organization.
 

Notes and Conrnents
 

1. The selection of the provinces and villages for the survey was
judgmental, designed to cover a 
range of social and economic condi
tions, and to keep required travel for the supervisors to a minimum.
As a result, the (statistical) error terms associated with certain 
parameter estimates from the pooled data are unknown. 
This problem

limits the use of survey data in any macro-level analysis, i.e., in
 
generalizations to rural Thailand as a 
whole. From the available

evidence, the evaluation team could not determine the implications

for the use of these data in the intended extension of the EnergyMaster Plan (Et0P) model to the analysis of ,inconventional renewable 
energy technologies in the rural sector. 

2. The principal intended use of the data was by component leaders to

perform their own analyses drawing on the raw data on computer,
rather than surimary tables in the reports prepared. To the evaluation team's knowledge, very little use has been made of this oppor
tunity. 
 Component leaders have used the information contained in

the reports; several of them have indicatcd that the information was

useful in a general sense. Further use of the raw data appears

contingent on some "dissemination effort," bringing individuals
thoroughly familiar with the survey data together with cotponent
leaders to discuss the possible use of these ddta in Lnalyzing speci
fic questions of interest to them. 
Without such an effort, the

likely use of the data is negligible, especially because few compo
nent leaders have found suitable sites for their field tests and
 
demonstration efforts among the villages Included in the Baseline
 
Survey.
 

3. Current plans for field testing and dc-onstratiot, entail substantial
data collection and analysis require:!ment% to eiamine the cot text andimpact of those efforts. In some Instances, informtiri akio to that
in the Baseline Survey has to be collecteld for the st0; urdor cunidoration by the component leaders. TheAe neds co-hine (th the ojgolrog
noods of transitional survey to delineatc a subst~nt1al de rnd fordata collection and analysis. Since r;re 0thtn t#,,C:ent of thefunds budgeted for this effort have btn spent, h drv.-and is out ofproportion ot the resources available. Therefore, the evaluation 
team recomn ends to shift funds into this conponnt, pomsibly from theEiP support component. 



4. 	Efforts to reorganize the Survey component are currently underay,
 
involving a detailed review of the relevant data needs of individual
 
components, and an assessment of available data to reet those needs,
 
The project should use this opportunity to develop i project-level
 
data collection and analysis plan. with adequate consideration of
 
each com ponent's neds, the expected resource constraints, and the 
options for increasing the efficiency of the survey activities 
through proper scheduling and combination of subcomponents. This
 
plan should be a high-priority item. Given the existing timTe 
constraints, we recommend to draw on U.S. technical assistance to
 
prepare this plan; the individual(s) should have extensive experience
 
in the development of evaluation plans for technology demonstrations,
 
and in the organization and management of major data collection and
 
analysis efforts. 



SOLAR PON1DS
 

A solar pond performs the same function as a solar flat plate collector
 
except that it is applicable to large systems and includes a considerable
 
measure of built-in heat storage. 

A pond, normally 1-2 metres deep, has a salt concentration gradient

imposed on it so as to create a density gradient, with the heaviest solution
 
at the bottom. When the pond is heated by solar radiation, the heat is trans
ferred to the bottom layer and temperatures in excess of lOOC can be achieved.
 
The heat can be extracted by pumping the hot water under non-turbulent condi
tions from the bottom of the pond. The operation of the pond is such that 
diffusion of s,.It upwards from the more conce trated to the less concentrated
 
levels isminimized, so 
that salt does not have to be added after the initial
 
filling.
 

Because of the large mass of the pond, there is "built-in" storage -- at
least for a week or two, -- and for deeper ponds the storage can be carried 
over the seasons. 

Pond collection effi ;encies are of the order of 15-25, depending upon
the cleanliness of the wb .r: this figure is about half that of "flat-plate"

collectors, but the cost per sq.m. for ponds is more than an order of macni
tude lower, resulting in a very low cost per quantity of heat delivered. The 
ponds can be employed in power production, using low-temperature heat engines. 

Because a pot' carnot be tl'ted, the output during the year is less in
winter than in sun. .r, but this effect decreases as one gets nearer the 
equator. Pond operation and efficiency is also affected by rainfall and high 
winds. 



TRAINING PLAN4 REVIEW
 

The original project emphasis on training as a key element has dissi

pated somewhat, largely a, the result of delays in planning and approval
 

procedures. A project-wide training plan -- an agreed-upon prerequisite
 

of any training funds disbursement, particularly by DTEC --was submitted
 

only recently. Ithas been rejected by D1EC. Given the time remaining In
 

the 	grant, long-term training Isvirtually precluded, unless relevant one

year programs can be identified.
 

DTEC has rejected the plan with the explanation that the plan has not
 

been fully discussed with component leaders. Basically, it took the training
 

requirements outlined by component leaders (although so. did not sute.ilt
 

any 	training plans), and allocated available funds more or less evenly
 

across components, cutting back on training Olots a& required. That pro

ceduro entails a nurmber of shortco Ings thdt could ha-ttper effective use of 

available training funds (or the mobilization1 of additional resources If 

needed). 

The three major objectives of the Thai Reneabla #Nonconventional Energy 

Project delineate three areas of skill rcquire(xfnts that could be ttet through 

appropriate training: 

# hands-on experience In the fabrication, Installation. testing, 
operation and maintenance of nonconventional renewable energy 
systems; 

# capabilities in the design arid testlin. of d. -;I.dinationmothods 
aimed at technologies for rural areas; 

* 	skill% in energy inforiaton gathtrin- and analysis, reource 
asses mont, eonergy detand viatp-tft arid plonnint. 

Those three areas can be addressed throurh tra*nirj pro- s tbt 1nli( 

academic traIning, short-term training projrars, research hpps, Aetfrdiiinarl
 

and workshops, and working vIr.I.s to relevant Irit4ll,tiont tlhohere.
 

(VA
 



Each one of these options can be used to address specific skill formation 

needs. How they should be used depends on a clear understanding of the 

training requirements as they relate to the tasks within the franrA,,ork of 

the project, and responsibilities of the people involved beyond the project -

a prezondition for effective institutional development. To assure that 

planned training meets the needs of the component leaders project manage

ment, fEA, and those of other institutions participating in the project, a 

somewhat cumbersome-looking process has been established. This process is 

outlined in Figure C, taken (as is Figure 0 beloa) from tie recently sub

mitted and rejected training plan. 

Actually, this process gives rather little attJition to the rost important 

step -- the determination of training requireents to enable 1.EA to inform 

DTEC and USAID of the training reqjired. For the Lurrent training plen, this 

step involved canvassing the component leaders to obtain inforiation on the 

amount and type c" trai,,ing they would liVE, to see for the staff working on 

their component. The training plan surn,ary shrewn In Figure Dwas then ob

tained by scaling back request; to bring total resource requirelonts in line 

with available resources. The objective of ths exercise was to obtain an 

equitable distribution of limited funds. 

This approach bring. two major problers. rirst, it does not ttahlish 

any project-wide training priorities. Project manage'ent ray have to make 

choices in favor wf providing training for coe cc.ponen arni n'!5n for 

others. In certain instances, the desired skills can only, bt ,o'ircd 

through (directd) learning by doing, a! In thl case of swu, ' , 

and managt-7ent. In otYrr i tarices, s hort-ter -uMtit ;I trai sIt) or iAtern3 
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ship: may be the quickest and most efficient way to master a particular 

skill of value to the project nd its environi:ent, as in the case of library 

and information systems or data base management. 

The second major problem with seeking equity is that it may lose the 

benefits of learning as a group. In other words, In so-Me i jnces it Is 

necessary to train a cadre of individuals working on a particular subject 

as a group to obtain the full benefits. Training only half the group may 

be totally ineffective. Thus, without knowing the exact nature of the 

training proposed and the use that will be made of the skills acquired In 

this manner, it is hard to say whether the existing training plan is reason

able, efficient, and adequate. (The training plan providet no explanation 

beyond the Information shown in the sumary.) 

One general comrent Is in order, though. The project rianagerent should 

explore ways to combine technical assistance with in-country training. ror 

example, the planning, preparation, and administration of the surveys could 

incorporate directed on-the-job learning through judicious use of technical 

assistance. The individual(s) providing the technica assiotance should 

perceive their job as that of training arid advising the co pornent leader and 

his staff, rather than as an opportunity orly to perfom a particular survey

related task. Similar arran~eo-ents and procedures are possible in other 

components. The present training plan must be reoassoeed or at least evalu

ated in tort, of its overall Inpact on the three rijor project objec lion& 

preosentd on thtf Ir , page. If this s nt and discu.,iont betoeen 

iEA9 DUTC odent lr results In an a4e.ptAbl e reolutluo a ffr*t 

phase plan can be Ilrte.A Vetotd u traffi. 1414ni 0br) sotd alio be 

prp'*red. This plan, al-0 t ip ted ridly, 5hould ron IdAer In

/
 



country training opportunities. Special attention should be given to 

training which will inpruvt project management, technology demonstration, 

site testing, data analysis, technology dissemination and rural energy 

policy and strategy development skills. 
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EVALUATION OF TECHNOLOGIES AS CANDIDATES FOR PROJECT INCLUSION 

The project has 8 major technology components and several of these 
include more than one type of technology. An evaluation of the appro
priateness of those already included and others which can be candidates was 
requested in the evaluation team's scope of work. The principal criteria 
defining appropriateness were comnercial availability, economic viability 
and potential for use in Thailand. The attached table summarizes the team's 
evaluation of a variety of renewable energy technologies and resources. 
first half (top) of the table covers those elements now included in the 
project and the bottom half includes candidate technologies. 

The 

The team found that there were many groups in Thailand involved in re
search, development or application of renewable energy technologies. (See 
Appendix entr, on Pertinent Renewable Energy Research inThailand.) However, 
data on market or needs for most of these technologies did not exist. There 
were also very few data on local economic viability. Because of this dearth 
of necessary information and the early state of work on the project components 
it was not possible to decide which technologies were most cost effective or
 
appropriate for Thailand. On the basis of the attached tihle (matrix) how
ever, it is clear that at least one new technology should i considered for 
inclusion. This technology, solar ponds, is a candidate :' inclusion and 
its use in Thailand should be investigated. 

Given the tentative nature of relevant information for Thailand, the 
matrix presents the team's Judqents about the technoll':ies using a number 
of criteria. These judgments are based on infomition :thered during the 
evaluation and our experience in the field. 
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DATA COLLECTION FOR OESIGN AN4D EVALIJATION 

Documenting the lessons learned in introducing and testing renewable
 

energy technologies. and in developlng and testinj disseifnation tqchniqueo
 

represents a major concern of this project, at least for the component's 

that have reached this stage. how do different technologies perfom in 

the field when they are operated by rural households and industries? What 

factors Influence their performance? What Is the impact of their adoption 

by rural residents on the country's energy situation? What approaches work 

best Inachieving the adoption of certain technologies by rural residents? 

These are the kinds of questions that require a careful analysis of the 

context for the Introduction of technologies, and of the Impacts achieved. 

This analysis is needed both at the component level and for the project as 

a whole. The documentation is also needed outside the project -- to M:e 

it possible for other groups InThailand und abroad to understand why 

certain approaches worded better than o!.ers. 

The task of documenting the lessons learned calls for a covprehensive 

design of the data collection and analysis off 1s that are part of the 

project. Such a comprehensivo design can provide suitable guidance to the 

coc ponent leaders, rAny of ishom are not famlltar with evaluation procedures 

for soclotechnical processes, and can assure that Information from differ#nt 

component% is comparable. Comparability Isessential In tying the Inf6r.. 

Lion together to assess different tecrhnololes and different approaches. 

Without a co~ton framo6r, It beoo dificult to chqi-4!th #pproriet. 

tvchniogieu for patitular sityatioti, atid to miliote troderN, Itl ttr,

of cost (or ti"e or offort) and porforimrkto. r C4 4 *k 



may be more beneficial to villagers than another one, but may require a 

longer-term program to lead to its adoption. Without a con,=on 

analysis approach, which clarifies baseline conditions, inputs, and out

comes in comparable form, itbecomes difficult to decide in favor of one
 

or the other.
 

Up to now, the project has not bonefitnd from any comprehensive plan 

for data collection and analysis. While substantial resources have been 

devoted to these activities, both in the Surveys component, and in the 

Individual components, the lack of a conmon structure and design ha% dimin;shd 

the value of the information produced so far, and may Jeopardize the bene

fits of efforts currently undeniay or planned for the future. For exemple, 

some component leaders have found that there are no suita e candidates among 

the villages covered In the Uaseline Survey. Thus, the transitional surveys, 

originally designed to monitor the introduction of particular technologies, 

are now often baseline surveys to identify conditions prior to the introduction 

of some particular teclnology. Tho available nforratlon suJgests thit these 

baselit survey activities ore condued on in ad-hoc bas ', with dMstn and 

approach reflecting the copnent leader's pecific Interests, and resources 

that happen to be available. 

At this point, it Is still possible to develop a comon structure for 

context and Irpact analysis and data collection to enhance the value of the 

project as a learning process. fhevolopiP9 %uch a structure need not be a 

maJot eOftrt. Pathor, It shoutd he 4 fairly sith;,e prueeo f stt, ll 

c ondito refjtilrt it~, oijtllnlnj V4r~o~etw theste6dat cd 

and provIidivj id Co.efr tfhe anlysfi tei toJn Ojlt t aro 

CM4p*1n6nts. Ut el 4* iOtn btlw~ O$~hethio V, prote-4, follcbvlnj 4 tirief 



review of the information needs associated with two of the major objectives
 

of the project, and an assessment of the current status of data collection
 

efforts within the frarework of the project. Thi- aSsossr nt identIf i d 

number of weaknesses and questions, especially pertaining to potential
 

biases in the Baseline Survey data which may render generalizations from
 

the survey results misleading. 

Informti on Requremen ts
 

Information requirements with respect to the context 
and ir;pact of the
 
different technologies fall Into two major categories, detennined by the
 

two major objectives of the project.* 
 The first, "introducing and testing
 

renewable energy technologies in rural areas," requires data on current
 

technologies (hardware and processes), available inputs, such as unused or
 

unuseable crop residues, and constraints, such as skills, cultural beliefs,
 

or legal arrangements. This Information is necessary to understand the
 

ways inwhich a particular piece of hardware, embodying a 
certain techieology,
 

can interact with te users and their social and economic onviron-aent. For 
example, for the component "Improvev;ent of Cooking Stoves" inforration on 

current cooking pttern as well as availability of labor for continuous
 

stove monitoring is essential. The most efficient stove technology, in terms 
or energy consumption, may not be feasible, Odnce its labor Input requircrients
 

may be more than what a rural family can provide, given other requirtrfents. 

In other casos, a good undertandir,2 of the prod ntifu proi . I- it
quirod, for eza&,ple, &Dlar dryert or technoog :lv u irj crop retsid chafc 

The dtscutsion here applit; only in very ortil tor;s to c, r tqnt; tore
reasonably aimed at the completion of lbr 
 to tirn . o tt.tfmrl-49y. 
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the relative advantages of different methods. Simple quasi-experimental 

designs* of these efforts (e.g., systematic variation of approaches across 

the villages chosen as pilot sites) could provide better guidance for the
 

design of national programs aimed at promoting new renewable energy tech

nologies in the rural sector. 

One of the key questions that needs to be answered before any dissemina

tion approaches can be designed and tested relates to the major options for 

a nation-wide, on-going program. These options can be described in terms 

of the scope of such a program, the groups to serve as prime targets, and 

the major change agents in such a program. The last category is of par

ticular importance. In some instances, the question has already been 

answered. For example, for the village woodlot component the principal 

agents of change will be provincial foresters. Similarly, for many of the
 

technologies to be developed and adapt:d under this project, the Regional 

Energy Centers will be important change agents, although their geogriphic 

coverage is limited. One area of special Interest is the involvc.nent of 

the private sector. For example, the stove lprov-,nent component Is planning 

on working through stove manufacturers. Similar approaches may be appro

priate in other components, provided the potential nrket for a particular 

piece of harddare Is cort srclally attractive. mier setoe forThus, P w nt 

a given technology becomes more than a rtans of evaluatin Its 11$ ely impct 

on the energy situation In rural areas. It a11o provide0 P.p"-tant Input, 

into the dosign of an approprlato d!frithni strat:,jy. 

Quas-woxerimental deooignsiq . to apply epittrtmontol oiyn pric1pl5,
to situations In which strict ox~primontal conLro)l 4ro not pr;|)slo, 
such as pilot program% involvih1 ally kindJ or s 'wil i1teCc .io'k. 



Thtso the inforrtion requirements for the di c,,eminatfon tasv r'elate 

to both the design of approaches and to their evaluation. Greater evw;)hasis 

on this aspect of tho o',erll prrJtct soul ,,1y 1cd a Ik:Pt of i tf... 

that should be answered by the individual corryponents and by the projoct as 

a whole. 

The Energy Master Plan Support component in principle Isdemigjned to 

allow for so,:e assess-ient of the racro-level picture for diff ,rnIt tech. 

nologies itn the rural sert.jr. Unforturiotely, it is riot clear f,'l the 

information available whether the corrpomne,,t a t,4, ri-ht questionw. 

There is also sor* ,, iIon for cot; erri wda t.er thc..ct ';povri c.,n 
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and produce the rIght kiud of Infor.,1,jtion, the quintitative aee- ts 

will come too late to be of ruch use in octual pltintrij it the coiq;onent 

and project level.
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The Baseline Survey was conducted under the direction of a Meta Systems 

consultant. It represents a major effort to collect and analyze data on 

the context of the project, the energy situation and related conditions in 

rural Thailand. It covered some 1900 households ib; 50 villages in 10
 

provinces (changwat). 

The Baseline Survey has two objectives: 

"...to provide general data on village activities and energy
 
use patterns which might be changed by the introduction of 
renewable energy technologies. This data was (sic) used for 
the selection of sites where the technologies would be demon
strated and for comparison with data to be gathered in 
evaluation surveys following the demonstrations. 

...to provide basic research data for the participants in
 
various components of the project." (BSR, Vol. 1, p. 1)
 

The first objective implies that the demonstration sites for the various
 

technologies (presumably both for testing a particular technology, and for 

evaluating dissemination methods) were to be selected from among the 50 

villages covered by the survey. 
 As far as we can tell from the information 

available to us, the selection of the provinces and villages for the Base

line Survey was only marginally influenced by considerations of technology 

testing and dissemination. Part of this problem was the resull of timing. 

By the time the survey got underway in early 1981, many component leaders 

had not yet drafted any adequate plans for technology development, testing 

and dissemination. As a result, some component leaders have found that
 

none of the 50 villages are adequate as pilot sites for testing of tech

nologies or dissemination methods. The limitations on coordinating tile 

survey with other survey activities are also evif;,:nt with respect to fegional 

Energy Centers. While the survey could have provided useful baseline dita 



for the REC's, none of the centers will be located in a province included in
 

the Baseline Survey. Consequently, resources set aside for the Transitional 

Surveys, intended to onitor the actual demonstrations, are now being used 

to conduct baseline survey tasks in villages that appear more suitable for
 

the implementation phase.
 

The survey has been useful to component leaders in understanding the
 

typical technologies now in use in the villages surveyed, and the availability
 

(and current alternate uses) of key inputs, primarily biomass resources.
 

Unfortunately, it appears impossible to generalize from the results of the
 

survey to the rural sector inThailand, since sampling procedures do not
 

allow for an assessment of the statistical validity or the results. As far
 

as we can determine, the sample of villages (and of households in these
 

villages) was selected through multi-stage procedures involving both strati

fication and clustering. However, because the procedure was judgmental, no
 

assessment of error terms or potential biases in the parameter estimates
 

derived from the survey results can be made. Thus, the information pro

vided to the developers and adapters of renewable energy technologies,
 

though valuable at the micro-scale, incorporates too much uncertainty to
 

allow for reliable assessment of the macro-scale implications of certain
 

approaches.
 

The survey activities that currently make up the Transitional Surveys 

are characteried by innovation and inventiveness in implementation, and 

ad-hoc designs. Resource constraints (the original budget for survey 

activities has been largely used tip by the Baseline Survey) have forced com

ponent management to use survey procedures that rely on participants in the 



dissemination process for data collection: individuals in the villages who
 

assist in the establishment of village woodlots by helping villagers plant
 

and maintain seedlings also prepare the reports that go into the analysis
 

of methods, approaches and obstacles. This survey approach may make it
 

difficult to obtain an impartial assessment of the factors contributing
 

to success of failure of different methods. The problems associated with 

the "participant observer" in village-level studies are of course well-known; 

to some extent they are unavoidable in the context of this project. How

ever, such problems should be recognized in the design of data collection
 

and analysis plans. If this recognizion exists, it has not been documented
 

adequately.
 

The discussions at the last workshop in Khon Kaen (August 27-29, 1982)
 

suggested a broad range of data needs for f'ifferent components at different
 

sites. Plans are underwvay to examine these data needs, organize them, and
 

develop a data collection plan from these requirements to guide the Surveys 

component of the project. The discussion in the following section is de

signed to contribute to this process by ider.ifying several categories of 

issues.
 

Key Issues for a Data Collection and Analysis Plan
 

Building a data collection and analysis plan for the project as 
a
 

whole from the requirements of individual components could consume con

siderable resources, bringing the whole arsenal of social evaluation rescarch
 

(focusing on technology transfer and dissemination) to bear on this problem. 

We believe the project has neither the resources nor the time to engage in 

such an approach. Moreover, the refinements that have been introduced in 



recent years appear to have improved little in terms of the reliability of 

f findings. Quasi-experinIental -research alonist by definition is hampered by 

a host of problems inherent in the setting -- resource constraints which 

prevent working with a sufficient sample of sites to allow for any statis

tical analysis, absence of experimental controls which allows outside 

factors to influence the outcome of some pilot process, and sometimes 

necessary biases in the selection of pilot sites make it difficult to 

generalize from observed results, no matter how poerful the battery of 

design and analysis tools.* 

More important isasking the right questions, and making sure that 

they are, if not answered, at least addressed in any field trial within the 

context of the project. We would, therefore, recommend the formulation of 

a common set of questions as the first step to a data collection and analysis 

plan for the remainder of the Nonconventional Renewable Energy project.
 

Questions delineating information needs of technology development and 

adaptation also need to be answered for the design of the dissemination
 

approach; they should cover the following types of issues: 

* 	 Objectives as they derive from current or prospective 
needs or opportunities; 

o 	 Nature of the process the technology under consideration 
is expected to chanTe, replace, or augment; 

e 	Availability of inp.ts required by the technology, 
including actual or po'tential alternative uses for them; 

o 	 Constraints on process changes caused by religious 
bTe1Te'fs or cultural practices; 

The researcher must also recoqnize strong political pressures against
 
actual or perceived failures indemonstrations of new technologies. While
 
useful lessons may be learned in trying an approach that doesn't work,
 
attendant publicity may attribute the results to the particular technology
 
itself, jeopardizing its perceived value and thereby its acceptance later on.
 



s Individuals, groups, localities, and institutions targeted
 
as 	I i kely- i nnovators or first adopters; 

* 	 Characteristics of other change agents, organizations or 
entities expected to play an active role in the on-going
dissemination process, such as hardware manufacturers, or 
other central or local government programs;
 

e 	Nature of the adoption process, e.g., gradual (household
 
by household or producer by producer) vs. some leap re
quiring the achievement of some social consensus before
 
action takes place;
 

* 	Conditions under which a particular technology will be
 
introduced, which describe the actual dissemination
 

o e.g., nature and locale of demonstration and
 
training (for innovators and first adopters and for
 
followers), overt or indirect economic incentives
 
(such as subsidized prices for any hardware), and
 
related publicity; 

@ 	The universe in which the technology might be deployed 
and to which findings of the pilot efforts would be 
applicable. 

The component leaders need to understand these issues to develop renew

able energy technologies as part of a broader program to change household
 

behavior and production processes in rural areas. This understanding must
 

be 	documented to inform non-participants, and to synthesize approaches and 

findings at the project level.
 

Aside from existing knowledge and available data (including those from
 

the Baseline Survey) component leaders require additional data collection,
 

designed to meet their specific information needs, organized by issue. Some
 

of 	that information required field activity, including structured observa

tion and measurement as well as sample surveys. Presenting these component

specific data collection and analysis requirements within the frar:movork of 

a comprehensive approach of putting new technologies in thu field, including 

well-defined criteria for site selection, enables project iianagcrm nt to 



o assess the adequacy of the information base with respect to
 

component and project-objectives;
 

o 	examine tradeoffs with respect to cost and time;
 

o 	coordinate dissemination and data collection plans to take
 
advantage of any "economies of scale" or scheduling oppor
tunities;
 

* 	prepare a data collection and analysis plan for the project
 
as a whole to state clearly what will be learned from this
 
project, and how the data will fit into the overall energy

data base to be organized and maintained by the NEIC. Such
 
a project with data collection and analysis plan would of
 
course be closely tied to the project-level work plan.

This is the basis for a synthesis of project findings.
 



PERTINENT RENEWABLE ENERGY. RESEARCH .IN THAILAND . 

The Thai Nonconventional Renewable Energy Project is one element of a

broad spectrum of activities in renewable energy inThailand. The next few 
pages present a (partial) compilation of relevant research and demonstration 
projects. A quick analysis illustrates the relative emphasis on different 
areas:
 

Subject Area Number of Projects
 

Alcohol 10
 
Gasification 
 5
 
Pyrolysis 2
 
Oil from plants 2
 
Stove Improvement 4
 
Fuel Wood 2
 
Biogas 6
 
Micro Hydro 1
 
Solar 
 31
 

TOTAL
 

However, this list is incomplete. A number of organizations which are
 
active in the field (like the Asian Institute of Technology which recently

received a grant of over $3 million from Germany, at least in part, to 
promote research and teaching on biomass), are not included. Although

partial, the list does indicate the wide range of work underway in the
 
field.
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CSC Civil Service Connission 
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RTG Royal Thai Government 

USAID US AID Mission, Thailand 
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U.S. Thai
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U.S. $ 0.04 Baht ( ) .0 

Area Equivalents 
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GENERAL IMPLICATIONS OF FINDINGS
 

.This project evaluation has presented some unique issues and project
 

specific problems; however, a large number of the findings were not nee, or
 

different from what we have seen elsewhere. This repeated appearance of
 

certain issues and and problems in AID and other international lending agency
 

funded renewable energy projects is the subjectof this section of the
 

report. The following paragraphs briefly identify and describe some of the
 

major and frequently encountered problems which were discovered during this
 

evaluation.
 

Although this evaluation and the TRNE project serves as a basis for
 

this part of the report It is far from the sole example. The problems and
 

findings presented are not only not unique to this project, they are al!,.
 

found at varying levels of severity. This chapter does not present the
 

overall status of the TRUE project nor does it fairly reflect the importance
 

to the project of each issue discussed. This chapter presents the evaluator's
 

experience with and learning from a large number of renewable energy projects.
 

We strongly recommend that the complete evaluation report be read berore
 

this section and feel that the specifics of this project will help the reader
 

understand one facet of some of these problems.
 

Overly Ambitious Timing and Scheduling
 

The TRNE project paper did not provide enough time to start this project
 

or infact almost any technology project InThailand. Neither typical project
 

initiation delays nor those one would nomally expect to encounter when starting
 

a new type of project were anticipated or planned for. AID personnel must
 

temper the enthusiasm of consultants, project paper preparors, and host
 



country specialists with realism about how long it takes to start up any 

technology-oriented project. This type of problem isvery common to major 

renewable energy projects but it should be preventable in the future. A 

lack of understanding of the details of RE projects should no longer be an 

excuse and the history of AID projects is sufficient to define realistic 

timing expectations.
 

Unrealistic Performance Expectations for Project Elements 

Throughout the course of this and other projects component plans con

tinue to contain unrealistic performance expectations. The specific details 

of what each component or subproject will accomplish and hua long this will 

take are frequently not thoroughly documented to allow an independent ob

server to understand and question the assumptions rrade by the implenentor. 

Some of the typically encountered unrealistiL expectations include: 

e taking relatively unproven technologies from testing
 
to conmercialization or widespread dissemination in 
one project; 

a 	 performing technology tests in reasonably uncontrolled 
and unfamiliar surroundings such as villages or rural 
locations and not planning for iajor set-backs or problems; 

@ 	conducting subprojects without havinj preparcd detailed 
operation (work) plans; 

# 	 testing technologies by emphasizing engineering details 
arid minimizing social, cultural, political and environ
mental analyses and considerations. 

Inauat orParial ork PjonnpIn2 

Technology-oriented #t projects frequently tend to treat work planning 

as a one-time effort and this effort it, directed t procVucinj general plans 



of utility to management and progress monitoring needs. The difficulty,
 

expense and hard desk work associated with thorough,work planning often deters
 

AID, host country project managers and implementors from producing detailed
 

work plans. However, it is the DSI evaluation team's strongly held feeling
 

that this lack of thorough work planning isoften a major factor in compo

nent failure.
 

The arguments and rationale supporting the preparation of liiited work
 

plans are legion; however the need for and utility of thorough work plans is
 

easy to demonstrate. Renewable energy projects, especially technology
 

oriented ones, which involve design, construction and testing of technolcgies
 

are complicated and often involve tasks which implementors have not previously
 

performed. A work plan isnot something which must be religiously followed;
 

rather, it Isa suggested approach which can and should be changed over time.
 

When an engineer builds a structure or civil work or piece of machinery a 

detailed set of drawings, specifications and background design calculations 

are prepared and then used to guide purchasing, construction, and start-up. 

Once the project iscompleted a set of "As Iuilt" drawings are prepared and 

these are used to guide operation and maintenance of tho completed project. 

Even if the project issimple and has been performed before by the engineer 

It isnot started or completed without preypri and usjs plans and specifi

cations. 11o one questions the need or utility of this process and the 

specific plans and specifications.
 

A detailed w or pera tiot!AIpLa.n Is o yactlyjq jtes to a r;ajor pro-

Ject task as the plans and specificatinns are to construction. They are 

necessary and when the implcnentors are unfantillar with elcments of the cc

1-'
 



ponent they are indispensable. We do not want to make too much of the 

analogy, but do want to strongly make the point that we believe that thorough 

work planning is not only cost effective but it isan almost necessary pre

cursor of success.
 

Coordination and Technical Assistance Deficiencies
 

The importance of long-term on-site coordination and short-term tech

nical assistance to project success is also highlighted by this and numerous
 

other RE project experiences. Even in very developed developing countries
 

renewable energy technology and major project management experience is scarce.
 

A project coordinator and short-term technical assistance can make up for
 

this scarcity. The stumbling block to and problems with acceptance of this
 

are not so much in understanding or acceptance of this but in finding long

and short-term personnel who can perform well enough to be perceived as worth
 

their costs. U.S. and foreign TA isvery expensive in terms of cost per
 

hour; however the value of this input, if it is timely and on target, is
 

worth the expense. The quality of the people used for these purposes, both
 

technically and culturally, must be ir proportion to their costs. IfAID
 

isgoing to encourage or require U.S. TA and long-term coordination on RE
 

projects, and we believe that coordination and short-term TA ismost often
 

necessary, itmust be sure that this is also understood and costs accepted
 

by the host country project management personnel. In host country contracts
 

AID should directly and heavily Involve country personnel in the consultant
 

selection and contracting process. Ifat all possible the host country should
 

handle the selection and contracting with AID assistance and active partici

pation. We have found that it is better to confront and address possible 



problems up front than to wait until later in the project to discover and
 

have 	to solve contracting and working relationship problems.
 

Other Fincdings of General Irportance 

Inaddition to the above four major areas there are several less sig

nificant but still worth mentioning common issues. The list below itemizes
 

these to identify them but does not explain or analyze their impact. A
 

reading of this evaluation and others, particularly the Philippines Noncon

ventional Energy Development Project Evaluation*, can supplement this.
 

* Technology and major country resource assessments are fre
quently planned but then eliminated, delayed or diminished to 
the point of making them of limited utility. Good and re
liable data are often lacking and at the end of a project
this 	lack becomes critical. 

* Institution building and personnel training is made an overt
 
overall project goal, but then this becomes fragmented and
 
dominated by component specific desires.
 

* 	 Overall project work planning often becomes a sumn of 
component plans a'nd the integration becomes a final summing 
up of individual results rather than a continuing and pur
poseful project objective. At the end of a project frequently
the sum of the parts is not as large as was or should have 
been 	expected.
 

* Project evaluations are scheduled but often done internally 
or not at all because of delays and slowness of accomplishing

goals. This situation should be a stimulus for rather than a
 
deterrent to timely evaluation. 

* 	 The AID expectations and agendas in terms of outputs, accomplish
ments and the nature of the project process are often not
made explicit but they have a major impact on the nature and 
conduct of projects. These givens should, as much as possible,
be made known and discussed early in project agreement n,.go
tiations and again during project start-up. 

In closing, it Is worthwhile to quote from the previously referencee 

Philippines evaluation. 

Philippines NonConventional Energy Developtnent Project: An Evaluation 
Prepared for USAID/Manila and the Philippines Ministry of Enorji, the 
Center for NonConvontional Energy Development by Developmont Sciices,
Inc. December 1981, 



"Ingeneral, the team feels that any renewable energy project which 

deals with even just one technology demonstration or renewable energy re

source development program should (consider) the above recommended project 

elements. The second key to success, however, is people. If the country 

and project is staffed with people who understand and accept the project 

paper philosophy and subprojects and these people are capable of handling 

the project, the chances of success are excellent. We believe that this is 

no, the case in the Philippines (and Thailand) and, by implementing the 

recommendations of this report, success should be achievable."
 



The Energy Master Plan (EMP) is a major effort to explore Thailand's
 
energy future tnd energy policy options for the remainder of this century.

Funded by the Asian Development Bank and UNDP at a level of over U. S. $1
 
million, the project has been underway since early 1980, involving a consor
tium of consultants working with NEA staff. The EMP is based on a compre
hensive mathematical model ( in both a linear programming and a simulation
 
mode) derived from the Reference Energy System.
 

The principal objective of this component is to expand the EMP optimi
zation/simulation model to allow for the evaluation of the potential impact

of the renewable energy technologies on the energy sector in particular and
 
on national development in general. The component was also intended to
 
investigate the possibility of supplementing the EMP model to incorporate

the assessment information in a more disaggregate way. Finally, the component

includes an effort to develop a general village-level energy use and
 
production model, using linear programming techniques to examine the impacts

of alternative technnlogies, energy pricing policies, and specifications

of consumer demand ti der conditions characteristic of different geographical

regions, resource endowments and social structures.
 

NOTES AND COMMENTS
 

1. The potential contribution of this component to the project

is Jeopardized by delays in the completion of the EMP,

and by possible weakness in the existing data base.
 

2. It is difficult to tell from the available documents just what
 
information will be generated, and -- more importantly -- how
 
itwill benefit other component leaders or project management
 
in their planning.
 

3. Unless more detailed model and software designs already exist
 
(documentation is lacking), the schedule outlined in the
 
operational plan for FY 1983 appears extremely difficult
 
to maintain.
 

4. Given these problems, the component should be reexamined with
 
a view toward reallocating the resources, including technical
 
assistance. Alternatives considered should include the
 
development of simple tools for component leaders to carry
 
out the macro-level analysis necessary for their dissemination
 
plans, and the strengthening of the survey component to
 
improve the project's evaluation capabilities.
 

Tools or analysis methods that should be considered should enable 
component leaders to estimate the nurnber of potential adopters of a particular
technology by region of the country, the nurber of likely adopters under
different assumptions about the dissemination efforts, and the iMpacts of 
the adoption in terms of fuel saved, fuel replaced, or fuel supply increased. 



This information is useful not only for assessing the effectiveness of different. 
dissemination approaches to compare them to their costs, but also to establish 
a basis for commercialization -- to indicate the likely market size of interest 
to private sector suppliers. 

f, separate approach is needed for these technologies, as compared to the 
more traditional market-focused analysis of demand and supply in the conven
tional energy sector, because nonconventional renewable energy technologies 
typically generate demand and supply simultaneously. Thus, the analytical 
tools should focus on the impacts of technology adoption -- which requires 
concepts and techniques different from those of traditional macro-level energy 
planning. 


