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EXECUTIVE SUMMARY AND RECOMMENDATIONS

A. INTRODUCTION

The purpose of this report is 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 questions, it
focuses on two basic areas:

* To what extent has the program been successful in delivering train-
ing that is responsive to the needs ol the LDC participants?

* To what exteni has the University of Florida been in compliance
with the cooperative agreement with USAID?

The findings in this report are Lased on intensive interviews with TAET
participants, faculty and administrators, a review ¢f course materials,
and examinaticn of the course outline. Tn addition, our findings reflect
the review team's experilence and background in the areas of eccnomic de-
velopment, alternative energy technology, and edncation.

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,
aduinistration, participant life and University ovcrsight.

Costs associated with the TAET Program.
University of Florida compliance with the cooperative agreement.
Review of the 1980 AID Management Review Team's raenort.

The relevance of the TAET Program to the nceds and intcerests of
the LDC particlipants.

Compliancc with these specific contract requirements produced a series

of reports that all focus on essentially the same issues and come to sim-
ilar conclusions. In order to avoid possible rudundancy in the body of
this report, we have therefore put the detalled analyses required by the
contract into a series of appendices.

B. GENERAL FTNDINGS

1. Overall Evaluation

While we believe that substantial change: in many aspects of the TAET
Program at the Univercity of Florida are warranted, we find that the pro-
gram makes a useful contribution to the understanding and utilization of
a number (but not all) alternative cnergy technologics of importance in
the ranpge of developing countrics Trom which the participants come. The
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program operates in compllance with contract requirements and within cost
parameters that are consistent with USALD guidelines and is taught for

the most part with skill and enthusiasm. Participants generally express
satisfaction and many of them are attempting to apply their technological
training to projects in their own countries. While this report does not
spare the program from criticism and makes a number of suggestions for
ilmprovement, we recommend that Lt be continucd at the University of Florida.

With respect to the requirement of ocur concract that we "recommend whether
introducing contract competition for the continuation of this program will
result in z improvement of the type and quality of training", we are of
the opinlon that it will be more cost-effective at this time to make such
improvements through moving toward adopting the recommendations of this
report and that sceking competitive offers should be held in abeyance un-
til sufficlenr vime has gone by to provide a basis for observing the re-
sponse of the University and TART management. This recommendation obviates
the need for meeting the related requirement of our contract that we "in-
dicate other academic institutions that might offer all or part of this
training under AID financing”; although we are in a position to do so on
request..

2. Participant Opinions

In general the participants whom we interviewed at the University during
the final week of Program III expressed satisfaction with the course and
stated that it is a worthwhlle undertaking. Special importance 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 aspects 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 limited emphasis on wind, biomass.
and small-scale hydro technologies which are of particular interest
in many LDCs;

That insufficient emphasis is given to overall applications analy-
sis, Including socio-economic evaluations of systems relevant to
LDC needs;

That there is a lack of emphasis on reviewing the overall status of
the technology including commercial availability in the U.S. and
elsewhere of systems, components, and special materials;

That there is inadequate preparation »f guest speakers and a pen-
eral lack of experience in che LDCs .nd with 1D energy problems
on the part of TAET staff other than the Program Director;

That there is need for more l.iorato 'y cquipment, covering a
broader range of technolopici;

That the selection of site visivs could be improved, especially by

including a wider exposure to succes:fully operating systems of
relevance to LDCs.
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We also Intervicwed ten former participants through telephone conversa-
tions. These former participants had opinilons which were very similar to
those of varticipants 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 agreed upen goals and objectives com-
Plicates the tasks of conducting and of cvaluating the success of
the course.

Curriculum

Solar thermal technology piays a predominant role in the TAET Pro-
gram. Exposure to a number of non-solar thermal technologies is
incomplete, spasmodic, and often pruvided hy outside lecturers with
little awareness of participant interests or nceds. There is bias
towards small-scale rural applications to the point where discus-
sions related to technologies that could more significantly affect
a country's energy balance are not covered adequately.

The strong focus on technology tends to limit discussions of im-
portant socio-economic factors associated with the implementation
of alternative energy technologies. Of particulac concern is the
fact that most discussions of socio-economic isstces are presented
by guest lecturers and are not integrated into the techanology dis-
cussgions.

Laboratory work could be improvea by greater emphasis on evaluating
a broader range of commercially ready systems in alternative con-
figurations or those using competing equipment or technologies.

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 modi-
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 material outside the area of solar-thermal technol-
ogy. The primary experience of all of the tenured and non-tenured
TAET fuculty is technological with the result that socio-cconomic
areas receive limited attention.

The new faculty proposed to Jdate do not appear to be in a position

to deal effectively with the above issues.

‘..3-
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Guest speakers are a concern because of the uncven focus and struc—
ture of their presentations and because of their very significant
role in the TAET Program. 1In particular, it appears that many guest
lecturers are not prepared to address subject arcas relevant to
participant needs.

Teaching loads for the TAET faculty scem low bv comparison with
those in other academic institutions and with those in traditional
teaching environments. The TAET administration defends the rela-
tively light formal teaching loads because faculty are expected to
spend a large number of non-classroom hours with the partlcipants.
Because of the time frame in which we performed our evaluation, we
were unable to fully evaluate this iscuna.

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 i3 available and .s directly relevant to
LDC prcblems in this field.

Administrative Staff

Two areas of th. auwinistrative structure are of some concern.
There do not appear to be clearly defined lines of responsibility
within the administrative staff, a condition which can lead to in-
efficient use of resources. Partly as a consequence, there is an
apparent excess of administrative personnel.

Participant Selection and Life

The TAET Program has some difficulties in dealing vith the hetero-
geneity c¢f its partlcipants. This Is 2 problem, common to similar
programs, which probably can uve mitigated Ly careful planning of
the curriculum.

Many participants reported thac they felt isolated from the Univer-
sity and the people of Gainnsville, a condition that would be diffi-
cult to ameliorate because of limitations imposed by the physical
location of available facilities. It can be argued that there are
compensating advantages.

University Advisory Committee

All but one member of the University Advisory Committee have pri-
marily technological backgrounds. As a result, the Committee as
now constituted may not be well positioned to advise the TAET man-
agement on the range of non-technical issues which may be important
factors in evolving a broadev-bascd course responsive to LDC uceds.
It is also not clear that the Advisory Committee has to date played
an active role in critical evaluation of the preogram.

.

Arthur D Litte Inc


http:broadc'-ba.sd

4. Compliance With the Couperative Agreement

The University of Florida is in compliance with the terms of the coopera--
tive agreement and a program of the type being offered is clearly within
its scope. The few minor departures from literal requirements appear to
flow primarily from ambiguity or differences in interpretation.

5. Program Costs

Per participant, monthly costs appear to he within USAID cost guidelines.
There are, however, a number of areas where cost control measures could
be considered with possible savings up to $100,000 a year.

6. Review of 1980 AID Management Review Répqgg

Many of the issues raised in the 1980 AID Management Review Report ("Site
Assessment") of the TAET Program remain as issues of concern to the
Arthur D. Little evaluation team. Specifically these "carrycver" issues
are:

The extent of emphasis on solar thermal technology,

Inadequate attention to non-technology areas; e.g., econoniics,
* Organization and content of course reading materials,

® Background and LDC experience of the faculty,

* Uneven quality of guest speakers, and

* Size of administrative staff,

7. Relevance of the TAET Program to Developing Country Needs

There are questions meriting consideration about the TAET Program's rela-
vance tu developing country needs as represented by participants:

® Does the course contribute to the capability of technically oriented
decision-makers to identify which technologies merit R&D to adapt
them for use and manufacture in-country?

® Does the course provide planners with an approach for determiniqg )
which Renewable Energy Resources (RER) systems merit consideration
for widespread usge?

® Does the course sufficiently expose the participants to equipmeat
status and development on a worldwide basis so as to discourage
excessive duplication of effort.

* Is the relative emphasis among technology options appropriate?

Arthur D little Inc
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will undertake programs in high techuology systems (for example,
solar thermal power) with only a vague notion of how much they are
likely to cost or their potential use.

As a result, much of the research, development, and demonstration
activity In LDCs is inappropriate since even technical success does
not lead to useful output.

National lmpact

It is possible for systems to be technically successful and have
acceptable cost while scill being of wminimal 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 in the evaluation of individual systems, but could be
critical in determining the overall merits of the technology on a
national basis.

Most participants in RER development in LDCs are not inclined by

training to consider the full range of national impacts when con-
sidering different technology research and development programs.

Again, th.s tends to result in poor evaluations of technology op-
tions and subsequent poor use of resources.

Course Objectives

The overall objective of an RER course funded by USAID should be to pro-
Xigg_training“pglgglplcipants in RER development which will help them

>t e o

make berter decisions in alloc

ating dgraree manpower and financial re-

sources for RED, implementatlon, and commerclallzation activities.

An effort to achieve this overall objective should address the specific
issues referred t- Previously. As such, it is suggested that the course
have the following mutually supporting objectives:

® Objective 1

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

® Objective 2

To provide participants with up—-to-date information on technology
status in the U.S. (and elsewhere) and to identify potential sources
of goods and services which individual LDCs might contact to assist
in their R&D and implementation activities.
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* Objective 3

To instruct Participants in how to evaluate the technical and econ~
omic performance of systems when serving both small ar. larger
scale applications identificd as being of importance in LDCs.

* Objective 4

To outline the methodologies by which the overall national impacts
of RER systems can be assessed and, thereby, provide the required
information for allocating manpower and financial resources,

Only the first of these objectives is now addressed in any detail within
the course and then Primarily for solar thermal technologies. Limited

At present very lirtle attention is given to Objective 4 which may well
be the single most important objective of a4 program aimed at furthering
USAID's policy of assisting LDCs to become more energy self-sufficient.

2. Academic Changqg

The evaluation team believes that the effectiveness of the TAET course
could be impruved if significant modifications were made in subject matter
emphasis. The recommendations made reflect the opinions of the evaluation

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:

° Cha.zes in course content and emphasis to better meet overall ob-
jectives, and

° Changes 1in composition of teaching starf (including guest lecturers)
required to effectively implement the recommended course modifica-
tions.

4. Course Content

One of the most serious concerns of the evaluation team 1is the lack of
consistent presentation of technoloyy alternatives and an over-emphasis
on engineering detail at the expense cf applicationg analysis (including
the full rarge of soclio-economic factors involved in such .n analysis).
Although progress has been made in this area, additional efforts should
be nade to give the course better balance. Appendix X presents a pre~
liminary outline of how a revised course might be Structured to meet
these criteria. Specific recommendations consistent with the suggested
course outline include:

® Give more attention to wind, small-scale hydro, and biomass systems

with particular emphasis on their application in LDCs. These tech-
nologies were consistently referred to by participants as being of

Arthur D Little Inc



particular relevance in their countries and as having been treated
ineffectually in the course,

Provide participants with an overview of relevant activitdiesg in

Lhe United Statesg (and elsewhere), including the commercial status
and availability of equipment. This would tend to stimulate future
contacts between LDC interests and U.§. manufacturers, thereby serv-
ing a number of general foreiga policy objectives. It might help
LDCs reduce costly duplication of ceflfort in system development and
better ensure that their efforts are preferentially directed tou
areas where they can efficilently add to the value of systems.

Review the cogt Structure of diflfarent equipment options now avail-
able and study approaches to estimating the costs of equipment and
Systems. Particular emphasis should be given to how the cost of
systems divides among purchased materials, special processing, manu-
facturing, distributfon, installation, and operation. Thisg will
help Participants better evaluate system options and identify those
systems which can most economically be manufactured and used in
their countries.

Show how the economic performarice characteristics of alj systems :
should be evaluated, based on both Present and projected cost struc-
tures. Approaches for comparing the economics of systems with both
conventional and non=conventional options should be outlined. This

® Present and involve participants in the analysis of case studies of
how such systems have been and could be used within LDCs. These
studies should include the technical analysis, design constraints,
iastallation issues, operating experience review, and economic
evaluations. Such case studies would provide participants with a
better Perspective on all the issues associated with the RER option
under consideration.

Discuss the numerous soclo~economic issues relevant to LDCs which
are associated with each technology option. These issues includa
the requirements for local manufacture, utility interface problems
(for electric power systems), impacts on foreiprn exchange due to
reduced oil imports, and installation and organization and manage-
ment infrastructure requirements,

In response to the comments of the first review team, which made Stgges—~
tions similar to those just presented, TAET course management made certain
course modifications. These included the usc of University of Florida
‘gucst lecturers to address blomass und wind bower technolugies and short
cominars on methods of economic evaluation. Tnp our view, these measures
are not sufficient. Specifically we believe strongly that the socio-
cconomic issues should be ap integral part of the discussioa of each
technology option and that these iwmporcant i{ssucs canot be effectively
treated by short-term guest lecturers.
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Also, the design of course content in each technology must be done by

TAET personmnel {f this content s to address adequately the rather special
needs of the LDC 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. Teaching Staff Requiremengg

Presently the staff is intellectually dominated by Dr. Farber, who has
many years of experience in solar thermal technologies and is a well-known
expert in this field. The other TAET staff members also have a solar
thermal technology urientation. Two new stalf slated to teack in Program
IV have very limited experience in RER and-are also from primarily tech-
nological backgrounds. In short, i: does not appear to us that the pres-
ent staff mix can effectively undertake the recnmmended course content
modifications. :

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

® One or more staff members with an in-depth 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-evaluation orientation in-
cluding economic analysis and national socio-economic assessments.

A further recommendation 1s that staff with these backgrounds should 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 presentations.

It appears, therefore, that in order to glve the appropriate re-direction
a nevw senlor staff person is required, a person who has a broad view of
technologies and their application in the LDCs. This should be accom-
panied by a review of the backgrounds of present and new staff members

to determine whether other changes are needed.

3. Administrative Changes

The recommendations in this subsection on administration are aimed at
the following goals:

* Reducing the administrative costs assoclated with the TAET Program
® Tncreasing the breadth of academic input into the program

® Clarifying lines of responsibility and increasing the amount of
delegation of authority aad respuonsibility

We believe that the TAET Program could run efficiently and effectively
with an administrative staff performing the following broadly outlined

duties:

-10-
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Program Director This individual wuuld be totally re-
sponsible for the TAET Program. It
would be a full-time position in which
the person managed both the academic
and adminlstrative affairs of the TAET
Program. The person in this position
should be a fully-qualified academic
with wide expericnce in the full range
of topics to be covered in the program.

Program Administrator This is a full-time position in which
the individual would be responsible for
the academic and fiscal administration
of the TAET Program. Duties would in-
clude program scheduling, cost plan~-
ning and control, interfacing with
raculty, ordering books and coordin-
ating handouts of teaching material.

Participant Affairs This is a full-time pusition with the

Coordinator individual having responsibility for
those activities which have direct in-
terface with participants; i.e., hous-
ing, transportation, admissions, in-
surance, social activities,

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

records.
Secretary Full-time, general secretarial functions.
Word Processor Operator 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 picture we have added Faculty and
Advisory Committee to the chart.

This new organization is designed to give greater authority and responsi-
bility to the University Advisory Committee. We believe that this group
should have a more significant role in the overall running of the TAET
Program.

The Committee should include a wider diversity of individuals. There
should be representation from individuals who can contribute expertise
on economic analysis and on the sociological issues. There should be
greacer representation from individuals with LDC experience.

~11-
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We believe that success in making the improvements that these recommenda-
tions suggest will rejuire 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, staffing and management.
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