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EXECUTIVE SUMMARY ~~D RECOMMENDATIONS 

A. INTRODUCTION 

The purpose of this report 19 to present our evaluation of the Training 
in Alternative Energy Technologies (TAET) Program at the University of 
Florida. While the evaluation concerns a wide range of question.s, it 
focuses on two basic areas: 

• To what extent haH the program been successful in delivering train
ing that is responsive to the neeus o[ the LDe participants? 

• To what extent has the University of Florida been in compliance 
with the cooperative agreement with USAID? 

The findings in this report are r,as~c on intt!nsiv(! interviews with TAET 
participants. faculty and atiministr,1tors, a review Cot course.> materials, 
and examinatiGn of the course outline. Tn addition, 0Ur findings reflect 
the review team's experience and bal~~ground in the are<1,S of economic de
velopUlent, alternative energy technology, and education. 

Your contract specified that our report should include an analysis of the 
following: 

• The attitudes and perceptions of past and current participants. 

• A program review that considered objectives, curriculum, faculty, 
administration, participant life and University oversight. 

• Costs associated with the TAET Program. 

• University of Florida compliance w1th the coopl'!rati','e agreement. 

• Review of the 1980 AID Management Review Team's r~nort. 

• The relevance of the TAE'!' Program to the needs and intereats of 
the LDe particIpants. 

Compliance. with these specific contract requirements prouuced a series 
of ',reports that all focus on essellt ially the same issues and come to sim
ilar conciusiolls. In order to avoid possible r~dundancy in the body of 
this report, '.Jt-~ have therefore put thl! rl'~l:illled annlyses required by lhe 
contract into a series of appendi.ces. 

B . GENERAL . ..!::r.tmrNG~, 

1. Overall Evnlua~.10'l 

t-lhile we bel.i~ve that substantJ..:l1. dl;mgp:: in llIany n'3pects of the 'rAET 
Program at th<: Unj vel'~ ity of Florida are ,mrranted, we find that the pro
gram makes a llseful contributi.on to the IInderstanding ann utilization of 
a number (but not all) a1ternatilJ~ energy technologies of importance in 
tht.! ranr,e of JI!veloplnr, countril'f; rrom widell tlw p:J1"ttcip:mts l~om('. '!'he 
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program operate:; in compUanl:c w:lth l:Ulltl<lCI. n!4uire!lll-!nts and within cost 
paramuter:; th3t are consistent with USAID guidel i.neu and is taught for 
the most part with skill an~ enthusiasm. Participants generally express 
satisfaction and many of them are attempting to apply their technological 
training to projects in thc!ir own countries. While this report does not 
spare the program from critici~m and makes a number of suggestions for 
improvement. we rt't:unmlentl that it be COllt inll~tl at the University of Florida. 

\Hth rCSpl!ct to tlte requirement of aur l:Uilcract that we "recommend whether 
illtroductng cOl~tl'act competition f{Jr the CUllt inuati.on of this program will 
result in f. improvement of the type and qual tty of training", \-le are of 
the opinion that it will be more cost-effective at this time to make such 
improvemen ts tit rlltlgh movi.ng toward .:Jdopt ing the L-(!commendations of this 
report and that HN'klng competitive offer~ Bhuuld be held in abeyance un
til suffLelenr- tinle ha~j gone hy to provide a basLs for observing the re
sponse of the Uni'JerRity and TAET malwgelnent. This recommendation obviat~s 
lhe necd for meeting the related requirement of our contract that we "in
d'lcate other academic institutions that might offer all or part of this 
training under AID financi.ng"; although we are in a position to do so on 
request. 

In general the participants whom we interviewed at the Universit:y during 
the final week of Program III expressed satisfaction with the course and 
otatcd that it is a worthwhile undertaking. Spce.ial import.ance was at
tributed by the participants to the dedication and enthusiasm of the TAET 
teaching and support staffs. 

On the other hand participants were critical of various aspp.cts of the 
program. The most significant of these criticisms, in our opinion, are: 

• That excessive attention is given to small-scale solar thermal tech
nologies leading to relatively limitetl emphasis on wind, biomass. 
and &~all-scaie hydro technologies which are of particular interest 
in many LDCs; 

• That insafficient emphasis is given to overall applications analy
sis. including socia-economic evaluations of systems relevant to 
tDC ne~ds; 

• That t Iwre i.s a lack of emphasis on reviewing the overall status of 
the tc·ehl\() ll'~Y LnclllcUn~ comml!rcial avnilahil tty in thl? U. S. and 
elsewhert~ l)f systems, component!:j. and special materials; 

• Thill there i.f! inadequate rr'~p.l.!·dt Lon )f I!,UCRt: speHkers :ind a r,en
~L"al Lack of experience in thl! l,J)CH .. ad wH Ii LD' energy p':oblcm" 
on the p"rt of TAET st.lff otil"'r I·han the Prog'r:lr'l Director; 

• 'T'hal. th~n! is need for mo rc I .• : Ilrat(1 .,' (!!lll i PIIH.'llt:, eO'Jering il 
bro;lder rilllr,c of t(!(~hno till'. it';:; 

• That tile !wlt!ctlon of ~itl! v.j;·;rt"!; c(lllhl Ih' imprlJlJl'tl, L!s(H..!ei:Jlly hy 
including a wider exposun~ to 1;lIcces;;fllll:1 oper;lL i.ng sYf;tf.'mS of 
relevC'ncc to LDGs. 
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We also IntervJ.cweu ten former participants through t.el.ephone cunverHU
tions. These former participant9 had opinions which wen:! very similar to 
those of ~articipants in Program III. 

3. Program Review 

• Goals and Objectives 

There appears to be a lack of full consensus between USAID and the 
University of Florida about the goals and objectives of the TAET 
Program. This lack of fully :lgreed upon goals and objectives com
plicates the tasks of conducting and of evaluating the success of 
the course. 

• Curriculum 

Solar thermal technology pI:!'y!> a preciominant role in the '+AET Pro
gram. Exposure to a number of nllH-::;ular thermal technologies is 
incomp lett"'! , spa9mouic, and often provicied hy outsidt~ lecturers with 
little awareness of partictpant interests or needs. There is bias 
towards small-scale rural 'lppl'i.cations to the point where discus
sions related to technologies that could more sign.if1.cantly affect 
a country's l·nergy balance are not covered adequately. 

The strong focus on technology tends to limit discussions of im
portant socio-economic factors .1ssociated with the implementation 
of alternative energy technologies. Of particular concern is the 
fact that most discussions of socio-economic iss~es are presented 
by guest lecturers and are not integrated into the technology dis
cussions. 

Laboratory work could be improveci by greater emphasis on evaluating 
a broader range of co~nercially ready systems in alternative con
figurations or those utdng competing equipment or technoiogier-:. 

The field trips are considered an important program activity by the , 
participants and several sites displaying operational equipment to 
advantage are visited as part of the program. A number of the dem
onstration systems visited .• however. were non-operational or, in 
some cases, not particularly relevant to the needs of the develop
ing countries. The field trip schedule should be reviewed and mod{
fied to expose participants to a larger number of successful systems 
employing a broader range of commercially available technologies of 
specific interest in the developing countries. 

Faculty 

Our overall impression of the faculty is that it lacks the back
ground to cover I7latel'ial outside the area of solar-thermal technol
ogy. The primary experience of all of the tenured and non-tenured 
TAET f~.It:ulty is technological with the t'f.~sult that soci.o-nconomic 
areas receive lim1.ted attention. 

Th~ nt'w fi1l~IILty rr.opn~('d t;I .j;ltt· IIIl not ap)lenr to he tn .1 pmdtlnn 
to deal effectively with thl! .Ibow i~l:lucs . 
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Guest speakers are a concern because o£ the unc.vun focus and st L"UC

ture of their presentations and because of th(;!ir very significant 
role in the TAET Program. In particular, it appears that many gUQ::it 

lecturers are not prepared to audrl'ss ~:Ilbject areas ndevant to 
participant needs. 

Teaching 10;.105 for the TAET facul ty seem low b.v comparison with 
those in otl~r academic institutions nnd with those in traditional 
teaching environments. The TAET administration defends the rela
tively light fonnal teaching loads because faculty are expected to 
spend a large ntlmber of non-clas~room hours with the participants. 
8ecause of th~ time frame in \.Jhlch we performed our evaluation, we 
were unable to fully evaluate this iS~~Q. 

• Teaching Materials 

Our general impression is that there is room for improvement in the 
quality and assortment of teaching material provided to the partici
pants. Handout materials are not well organized and do not include 
the wealth of material that i.'3 available and .:.s directly relevant to 
LDC problems in thls field. 

• Administrative Staff 

Two areas of th. au~lnistrativL structure are of some concern. 
There do not appear to be cl~arly defined lines of responsibHlty 
within the adm1.nif-ltrat.ive staff, it condition which can lead to in
efficient URe of resources. Partly as a consequence, there is an 
apparent excess of administratlvQ personnel. 

The TAET Program hac;; some difficulties 1n dealing '~ith the hetero
geneity c[ its partlcipant~. This is :l probh!lII, common to similar 
programs. whi.ch probably ean UI.! mit 19atet:! by r:areful planning of 
the curriculum. 

Many part:i.cipants reported thac they felt isolated from the Univer
sity and the people of Gainr.!svill~, a condit:f.on that would be diffi
cult to ameliorate because of 11mitations imposed by the physical 
location of available facilities. It can be argued th~t there are 
compensating advantages. 

• University AdVisory Committe~ 

All but one member of the Un.!.veridty Advisory Committee have pri
ma:r:ily teehnological backgrounds. As a result, the Committee as 
now constituted may not bp. lo1ell positi..med to advise the TAET man
agement on the range of non-technic;] l issues l.;rhich m,'lY be important 
factor~{ In evolving a hroulicr-b.:lt;cd course responsiv(! to LDC Iloeds. 
It is ill:~n not clear tllo:lt llll: A<.ivi!·wry r.Ollllllittt·f! haH to datl.~ played 
an active role in criticnl evaluation of the program. 
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4. Compliance With the Cooperative Agr(!(!ment 

The University of Florida is in complianee wi.th the- terms of the coopera-
tive agreement and a progrnm of the type belng offered is clearly within 
its scope. The few minor departures from literal requirements appear to 
flow primarily from ambiguity or ditf(.!rf~nees in i.nterpretation. 

5. Program Costs 

Per participant, monthly costs appear to he within USAID cost guidelines. 
There are, howener t a number of arenA tvherl' COHt ('ont rol menl>UreR could 
be considered with possible tiavin~s up to $100.0UO ;:l year. 

6. Review of 1980 AID Management Review Re~2r~ 

Hany of the issues raised in the 1980 AID Han:lgement Review Report ("Site 
Assessment") of the TAET Program remain as issues of concern to the 
Arthur D. Little evaluation team. Specifically these "carryc.,ver" issues 
ar.e: 

• The extent of emphasis on solar tht.!rmnl technology, 

• Inadequate attentioll to non-technology areas; e.g., econonJics, 

• Organi"zation and content of courfie reading materials, 

• Background and LDC experience of the faculty, 

• Uneven quality of guest speakers. and 

• Size of administrative staff. 

7. .Rele~:mce of th2 TAET Program to Dt~vel~il!£.. Country Needs 

There are fluestions meriting consideration ahout the TAET Program's rela
vance to developing country needs as represented by participants: 

• Does the course contribute to the capability of technically oriented 
decision-makers to identify t~hich technologies merit R&D to adapt 
them for usc and manufacture in-country? 

• Does the cocrse provide planners with an approach for determining 
which Renewable Energy Resources (RER) systems merit consideration 
for widespread use? 

• Does the course sufficiently expose the p.:lrticipants to cquipme;lt 
status and development on 3 worldwidE basis so as to discourage 
excessive duplication of effort. 

• Is the relative emphasis among technvlogy options appropriate? 
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will undertake programB In high tt1chu(liogy systems (for example, 
solar thermal power) with only ':1 vagu(~ notion of ho,,' much they are 
likely to cost or their potential use. 

As a reault, much of the research, developm~nt, and demonntration 
activity in LDes i~ inappropriate sinc~ even technical success does 
not lead to useful output. 

• National Impa.ct 

It is possible for systems to be techn ic!ally successful and have 
acceptable COl:lt while still being of mln.imal utility to a country 
due to a limited number of applications. 

Conversely, the benefits of implementing RER systems can include 
increased employment opportunities, decreased foreign exchange 
draIns, and rural development. These benefits would not normally 
be quantified 1n the evaluation of individual systems, but could be 
critical in determining the overall merits of the technology on a 
national basis. 

Most participant~ in RER development in LDCs are not inclined by 
training to consider the full range of national impacts when con
side~'ing different technology research and d~velopment programs. 
Again, th~s tends to result in poor evaluations of technology op
tions and subsequent poor use of resources. 

b. Course Objectives 

The overall objective of an RER course funded by USAID should be to p'ro
vi_~~_~ral_nl~liP:_.Qi)rtl£~nt2_ in RI£ll .. !.~.'{.~J_~~n.!..~~:~.!t will help_ th~ 
make J~ex_t.e.~_.5Ie~~t.s_~.o!:l.:<;. J...~_ ~J!?_~.<!t.i.nE ~;.!'i1Tc(,. !1l<1.nr.c.i.oI~·!. __ t~nDj.~!.p.E...<:i~_L.~.
~Cl!:;_.1!?.!'2~~.i...m.plementatio_~.!!..(~_~:!!T.!£·~.9~l:..lznt;Jon nctivities .• 

An effort to achieve this overall obj(!ctive should address the specific 
issnes referred t') previously. A~ Hueh, it is suggest.ed that the course 
have the following mutually supporting objectives: 

• Objective 1 

To instruct technically-oriented LDC p3rticipnnrs on the analysis 
and operation of applicable technology options. 

• Objective 2 

To provide participants with up-to-date l.nformation on technology 
status in the U.S. (and elsewhere) and to identify potential sources 
of goods and services which individUal LOCs might contact to assist 
in their R~D and implementation activities. 
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• Objective J 

To instruct participants in ho~., to evaluate the technical and econ
omic perfonnance of nYRtems when se rving both small ar."! :' arger 
scale applicat LOll:; identified .. IS being uf impor.tance in LDCs. 

To out L inc rill! methodologies by whiC'h the ovel~all national impacts 
of RER sY!:items ean be assessed and, thereby, provide the required 
information for allocating manpower and r i nnnci.al resources. 

Only the fir~t l)f tbese objectivC'H i.1' 11m.,. ;lCllln~HIH'(1 111 ilny Jetail within. 
the course and then primarily for sul:.1r therm.'1l technologies. Limited 
attention is also given to Objectives 2 and J although not on any con
sistent basis between technologias. 

At presen~ very little attention is given to Objective 4 which may well 
be the single most important objective of a program aimed at furthering 
USAID's policy of assisting LDCs to become more energy self-sufficient. 

2. Academic Change~ 

The evaluation tenm believes that the effectiveness of the TAET course 
could be impruvE::d if significant modifi(~ations ,,,ere made in subject matter 
emphasis. The recommendations made reflect the opinions of the evaluation 
team that meeting the course objectives stated above requires a broader 
overview of the technical/economic implications of RER development than 
is now the case. Specific recommendations relative to academic changes 
are divided into two areas: 

• ChaL.~es in course content and emphasis to better meet overall ob
jectives, and 

Q Changes In composition of ti.!aching st.aif (including guest lecturers) 
required to effectively implement the recommended course modlHca
tions. 

a. Course COli tent 

One of the most serious concerns of the evaluation team is th~ lack of 
~onsistent presentation of technology alternatives and nn over-emphaais 
on engineering detail at the expense of applications analysis (including 
the full ral'ge of Rocio-economic factor.s involved in Stich • .In analysis). 
Alt.hough progresc; has been made in t his area, additional e.Horts should 
be inade to give (he course better. balance. Appendix it presents a pre
liminary outline of how a re'!ised cout"s~ might be ~tructured to meet 
these criteria. Specific recommendat ions consistent with the suggested 
course outline include: 

• Give more attenti.on to wind, small-scale hydro, and biomass systems 
with particular emphasis 011 th~ir application tn LDCs. These tech
nologies were consistently referred to by participants as being of 
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particular relevance in their countries and as having been treated 
ineffectually in the course. 

• Provide participants wi th an over.view of rehwant activit:fe~ in 
the United States (and elsewhere), including the commercial status 
and nvai lahilj ty of e1luipment. This would tl!l1d to stimulate future 
contacts between LDe interests and U. S. manufacturers, thereby serv
ing a number of general foreig;"l policy ohjectives. II: mi~ht help 
LDC~ rC!du<:~ eosLJy duplicatiun of c[foJ'l in system d~vel()pm(;'nt and 
bt:1tter ensure that their efforts are preferentj ully directed tu 
areas where they can efficiently add to the value of systems. 

• Review the cost structure of dl.[fl~reJlt equipment opti.ons now avail
able and study approaches to estimatin~ the C.OAts of equij)mcllt !lnd 
systems. Particular emphasis should Iw given to how the c.ost o[ 
systems divides among purchased mater.ials, sp0cial processing, manu
facturing, distributlon, installation, and operation. Thls will 
help parti.cipants he-tter evaluate system options and identify those 
systems which can most economically be manufaetured and used in 
their countries. 

• Show how the economic perform<U'lce characteri,stics of all systems 
should be evaluated. based on both present and projected cost st,ruc
tures. Approaches for comparing the economics of systems with b~th 
conventional and non-conventional options should be outlined. This 
evaluation process should be integrated within the discussion of 
each technology and should not be relegated as a special (almost 
irrelevant) subject to be addressed by a guest lect~rer as is now 
the case. 

• Present and involve participants in the :m:.llysis of case studies of 
how such systems h2,ve been and could be used ,.,i thin LDes. These 
studies should i.nclude tht! technical analysis, design constraints. 
in~tallation issues, operating experience review, and economic 
evaluations. Such case stl~ies would provide participants with a 
butter perspective on all the issueR associated with the RER option 
under consideration. 

• Discllss the numerous socia-economic issues rel~vant to LDCs which 
are associated with each technology option. These issues include 
the requireml:!nts for local malH~facture. utility interface problems 
(for elect ric power systems), itn{JilCtP. on for(!i~n exchange due (0 

reduced oil imports, and installation and organization and manage
l1l(?rJ t in fras true ture req ui remell ts. 

In response to the comments of the first revi.ew te:lm, tV'hich made slIggl?S

tions simil:lr to those just pre!sentl'd. TAET Cl.iurt1e management made certain 
l:ourse modifications. These included the lise of University of Flcll:lcla 
guest Icc turcrs to addrt!ss blomass and ~"ind power tedmologies and short 
r;!minars on methods of economic, evaluatlol1. Tn our view, these me:lsun!s 
ure not sufficient. Specifically we believe st~ongly that the socio
ccunomic issues should be an intl:!gral part of the discu~sio:l of each 
technology option and that these 1ll1pul'tilnt f,~m!(:H C:lIlno!: be! C!rf(~Cllvl'ly 

trt!ated by short-tl:!rm guest lecturers. 
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Also, the design of course contt~nt in each tt.:chnolop,y must be done by 
TAET personnel if this c.ontt'nt Is til ;1ddrl's:; ,Hlequatldy the rather Hpcclal 
needs of the LDe participants. This does not preclude the use of guest 
lecturers. It would ensure that such lecturers, when properly prepared, 
are addressing issues pertinent to and integral with overall course ob
jectives. 

b. Teachi~~aff Requirements 

Presently thp. staff is intellectually dominated by Dr. Farber, who has 
many years of experience in solar tLermal technologies and is a well-known 
expert in this field. Tho:! other TAET staff lI1el~bers also have a solar 
thermal technology urientation. ~NO new staff slated to teach in Program 
IV have very limited experience in RER and'are also from primarily tech
nological backgrounds. In short, i': lines not appt>ar to us that the pres
ent staff mix l~an effect {vely undertake tIll! recomm(:>nded course content 
modifications. 

We therefore recommend that the TAE! course teaching staff be modified 
so that it includes: 

• One or more staff membE!rs with an in-dnpth knowledge of important 
non-thermal RER technologies such as biomass (with particular em
phasis in LDC applications) and wind energy utilization. 

• Individuals with an overall technology-evalnallon orientation in
cluding economic analysis and national socio-economic assessments. 

A further recommendation is that staff with these backgrounds ohould also 
have experience in the LDCs. Most of the participants noted that the 
staff has not had LDC experience and that his was evident from their 
course presentati~ns. 

It appears, therefore, that in order to give the appropriate re-direction 
a net-] senior staff person Is required, a person who has a broad view of 
technologies and their application in the LDes. This should be accom
pmlied by a review of the background~ of pre:;cmt anu new staff members 
to determine whether other changes are needed. 

3. Administrative Chang~~ 

The reeonunendations in this sllb~ectlon 011 (l\1irdn.i.stration are aimt-!d :=tt 
the following goals: 

• Reducing the adm1.nistrative costs ;)sAociatt'u with the TAE''!' Program 

• T.ncreasing the breadth of academi.c input into the program 

• Cl:"lrifying lines of responsibility and .increasing the amount of 
dclugation of authority and responsibility 

We believe that the TAET Program could run efficiently and effectively 
with an administrative staff performing the following broadly otltl1ned 
duties: 
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Program Director 

Program Admlnis t rntor 

Participant Affairs 
Coordinator 

Budget Clerk 

Secretary 

Word Processor Operator 

This individual wuuld be totally re
sponsible fur the l'AET Program. It 
would be a full-time position ill which 
the person munaged both the academic 
and administrative affairs of the TAET 
Program. The person in this position 
should be a fully-qualified academic 
with wid~ experience in the full range 
of topIcs to be cover~d in the program. 

This is il full-ti.me position in which 
the i.ndi.vidual wOlll,l be responsible for 
the acuJcmlc nnd fiscal administration 
of the TART Pr.ogram. Duties would in
cblde program scheduling, cost plan
ni.ng nnd control. interfacing with 
far.ulty, ordering books and coord:!.n-
at ing h,llldouts of teaching material. 

This is a full-tIme pGsition with the 
individual having responsibility for 
those activities which have direct in
terface with participants; i.e., hous
ing. transportation, admissions, in
surance, social activities. 

This is a full-time position with the 
individual having responsibility for 
maintaining the TAET Program financial 
records. 

Full-time, general secretarial functions. 

Full-time, general secretary and word 
processor operator. 

Figure 1 shows this streamlined organization in the form of a traditional 
organization chart. To complete the pictu~e we have added Faculty and 
Advisory Committee to the chart. 

This new organization is designed to give greater. authority and r~sponsi
bility to the University Advisory Conunittee. We belIeve th':lt this group 
should have a more significant role in the overull running of the rAET 
Program. 

The Committee should include a wider diver.sity of indlvictunls. Th0.re 
should be representation from individuals who can contribute expertise 
on economic analysis and on the sociological. iSflU!~s. There should be 
greater representation from indiv:fduals wlt!l LOC l~xpfH·ienc('. 
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FIGURE 1: RECOMMENDED TAET ADMINISTRATIVE STRUCTURE 



We believe that success in making the ilRprov~ments that these recommenda
tions suggest will re~uire active participation by USAID DS/EY with TAET 
program management, especially in bringing course goals and objectives 
:ully into line with evolving USAID objectives and AID Mission needs as 
well as assuring that thare is full consensus on the translation of these 
into program structure ~ ::;tilfftng and manageme.lt. 
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