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committed individuals who affect
such groups, and (3) incorporates
where feasible USAID's Food for
Work strategy.

¢. Extend the project completion
date to permit the development and
implementation of dissemination
strategies for those technologies
developed under the project which
are suitable for widespread distri-
bution. The period of this extension
ro be decided after discussion with
Ministry of Cooperatives and Rural De-
velopment. At the time of the evaluation
these included:

-- stone paolas
-- metal stoves
-~ retained heat cookers

2. Improve overall project administra- RET Chief of Party/ November 30, 1983

tion and project direction to include: ATS Chief

a. Identification and allocation
of defined duties and responsibilities
to all staff.

b. Supervision.

c. Ensure that job descriptions, respon-
sibilities and supervisory relationships
are clearly defined prior to engaging the
services of additional volunteers. Within
90 days of finalization of this evaluation,
the COP shall have developed a draft; alloca-
tion of duties, job descriptions for all project
personnel and a list of other improvements/steps
being taken to improve supervision and project
administration.

3. The project and ATS staffs are encouraged RET Chief of Party;
develop a plan for the long-term, full utili- RET Laboratory
zation of the Khubetsoana workshop. The Supervisor; ATS
plan should identify how the center will be Chief

used: (1) identify and test commercially

available appropriate tools, equipment, and

methods which meet priority Basotho devet-

opment needs (with emphasis on systems to

increase small farmer agricultural produc-

~ tion), (2) adaptive research and development

of technologies and systems which make more

effective use of energy, including human and

animal energy, and biomass, (3) training in

October 15, 1983



small rural enterprise tool and equipment
production and/or repair, and small business
management, and (4) limited production rums
for training and market field trials.

4. The development of plans to guide the RET Chief of Party;
process of technology development are RET Laboratory
recommended. These plans should, to Supervisor, ATS

the extent possible Chief

-- synthesize the social/needs research
which led to the selection of the
technology for project research and de-
velopment attention;

~= identify and cost similar products
which are available on the market and/
or are used/constructed by the user;

-~ provide an explanation of what
improvements can be made to improve over-
all cost-effectiveness (e.g., increase
efficiency, increase durability, reduce
production costs, or improve the quality
of rural life);

-- provide detailed cost and test logs
which will permit other researchers to
follow the process of research and de-
velopment., This will include a descrip-
tion of the improvement being introduced
to the products, labor and production cost
details related thereto, test data, and
similar information.

5. The project staff 1s encouraged to RET Chief of
develop training programs which will Party; ATS
facilitate phased and organized Chief

professional growth, in particular

for ATS Basotho staff. Such plans should
respond/identify to skills needs in the
ATS and be used as a guide in building
ATS competeence/institutional capability.

6. It is recommended that copies of RET Chief of
the contractors budgets when submitted Party

for payment action to USAID also be pro-

vided to MORD. Equally, that all

regular correspondence with USAID be

cleared through the ATS chief, who will

decide whether or not it should also

be circulated to MORD offices and

personnel.
7 The project is encouraged to develop RET Field Supervisor;
a strategy for acquiring and analyzing EIA/Nairobi COP

additional data which may be necessary
to establish energy and rural development

October 30, 1983

November 30, 1983

Immediate

December 31, 1983



priority needs. Explore the potential for
data analysis and collection support through
Energy Initiatives for Africa (698-0424).

8. The GUL is encouraged to provide the ATS
Project Chief in Maseru and the two
Engineering Assistants with housing equi~
valent to that normally accorded to
individuals with their professional
qualifications.

9. It is suggested the GOL grant/permit
the use of a radio for communication
between the Bonhome building and the
fhubetsoana workshop. This would
greatly facilitate work schedules and
efficiency.

10. It is recommended the project employ

a short-term consultant for not less than 3
months to design and implement market
research and survey strategies for metal
stoves, retained heat cookers, and other
items which may be manufactured in the
future following completion of product
research and development (e.g., solar
dryers, growhole covers, small farmer

tools and equipment).

11. Drawing on RET's experience to date,
prepare a paper outlining a model process
for-appropriate technology project
development. The purpose of the document
would be to provide the Ministry with a
strategy for guiding future appropriate
technology projects which may be proposed
or carried out by the GOL.

12. Devise and discuss a plan with the
Ministry for overall coordination and/
or information exchange among all groups
working in Lesotho who are carrying out
major appropriate technology research,
development and dissemination projects.

13. In cooperation with the Ministry of
Cooperatives and Rural Development encourage
the development of procedures covering
the provision of services and products
for cash. The following is recommended:

a. All cash received from the sale
of technologies and services is to be
deposited to a project account for the
purchase of replacement project material,
procurement of additional workshop materials
and equipment, and payment of salaries of

USAID Project
Officer; RET
Chief of Party

ATS Chief;

RET Chief of

Party, USAID Project
Officer

RET Chief of
Party, USAID
Project Officer

ATS Chief, RET Chief
of Party

ATS Chief, RET Chief
of Party

USAID Project Officer;

RET Chief of Party,
ATS Chief; MORD

Immediate

Immediate

Sept/Oct, 1983

December 31, 1983

December 31, 1983

Sept. 30, 1983



individuals who are involved in temporary
field trial production and marketing.

b. Project personnel will be responsible
for keeping proper records on all such trans-
actions, i.e., the selling of products or
services of a community service nature. As
needed, project funds should be employed to
train personnel in bookkeeping, accounting
ordering, inventory management, and to
provide for external audits.

B. Personnel

A number of changes in organization and
staffing are recommended. Thes=2 changes
are con ‘idered essential if:

== Project direction, management and
supervision are to be improved.

-~ The focus of the project is modi-
fied/reorinted to a broader range of
technologies and systems for rural de-
velopment with emphasis on technologies to
increase small farmer agricultural produc-
tion.

-~ The project is to be properly
institutionalized within the Ministry
of Cooperatives and Rural Developuent.

The staffing/personnel recommendations
identified herein respond to these
issues. It is assumed that USAID
funding will not be available to finance
all the positions and personnel listed
and GOL personnel/support will. be re-
quired to continue/expand the technology
development and dissemination effort.
Recommendations are listed in priority
order (both for action and funding
consideration).

1. Consider the upgrading of the RET Chief of Party Immediate
USAID funded administrative assistant USAID Project Officer
position to administrative officer, ATS Chief

and hire an individual locally who will be
assigned to the project office in Maseru

to oversee procurement actions, financial
accounts, office direction and othei adminis-
trative duties essential to project operation,

2. Review the need for a second clerk/ RET Chief of Party Sept., 30, 1983
secretary from MORD who has proven compe- USAID Project Officer
tence and upgrade secretarial performance. ATS Chief

3. Consider the procurement of the RET Chief of Party Sept., 30, 1983

services of one (1) technology specialist MORD, USAID



who has specific experience with small

farm equipment and machinery as well

as general agricultural and rural de-~
velopment technological research and devel=-
opment skills and knowledge of small farm
production systems.

4. Consider the employment of two (2)
Basotho dissemination specialists ex-
perienced in conducting rural training
programs, preparing written and audio-
visual materials, and in the dissemina-
tion of ideas and technologies in rural

areas. One specialist to act as the overall

director of the dissemination element of
the project. The dissemination specialist
will be stationed in Maseru.

. 5. Decide if additional PCV's or other
donor volunteers are needed within the

next year to overlap with the 'Malefiloane/
Mokhotlong volunteers and to assist with
research, development and disseminatiom.

ATS Chief

USAID Project Officer Oct., 15, 1983
MORD, RET Chief of Party,
ATS Chief

RET Chief of Party Nov., 30, 1983
ATS Chief



13. Summary
The Renewable Eneréy Technolpgy (RET) project under the Ministry of

Cooperatives and Rural ngelﬁpmenc Appropriate Technology Section (MORD/ATS)
was approved in Aug;ét, 157;. }mplemencétion‘was, however, delayed due to

AID contractiﬁg difficulties. Despite'the fact that two members of the
contractor's personnel were emp;oyed locally, the full project contract

team was nog ia place until. late March, 1981. Further delays were encountered
when ﬁroject workshop space proved inadequate and financial difficulties, on
the part of the Government qf Lesotho (GOL), prevented the immediate hiring

of counterpart personnel. As a result, contractor petsonnel and Peace Corps
Volunteers (PCV's) assigned to the projeci were unable to initiate project
activities as planned. These problems were particularly acute in Maseru

and it was not until June, 1982 that the project was able to complete
construction of workshop facilities at a site provided by the GOL at Khubetsoana,
5 kilometers from downtown Maseru. While this site is excellent in terms of
space and road }ocation, it still lacks electricityland telephone services.

In late May-June, 1982, technical counterpart persomnnel were engaged. While
young, these personnel have provén themselveé to Be articulate, quick to grasp
the ideas presented by the project and have demonstrated a capacity.for
intelligent, ;;}d work. The Chief of Parfyis to'be commended for the close
integration and on-the~job training for his GOL counterpart. While research
.and development activities at Maseru were largely at a standsfill until June,
1982, the Peace Corps Volunteers (PCV's) in cooperation with a Danish (DVS)
volunteer wefe able to lbcate workspace and begin 1imi£ed RET activities in
'"Malefiloane, some 1 1/2 hours by rugged mountainous road from Mokhgtlong.
Despite problems which requived the unaunticipated construction éf a workshop,
the PCV's and "Malefiloane/staff's achicvements are commendable and they have

proven themselves adept at dealing with the problems of beinn located in a



remote area, The remote 'Malefiloane location has the advantage that the
success or failure of the ideas and methods being used there can be directly
traced to the activities of the éenter persomnel. In addition, the center
addresses itself to often_ovérlooked needs of that portion of Lesotho's rural
populati. - who live in the rugged and mountainous interior.

The first evaluation of the project was undertaken in January, 1982, roughly
10 moéths aftéf projecf séa;tup. At the time of the evaluation project counterpart
staff were not in place and the Maseru staff cperated out of inadequate cffice
and workshop sﬁaée. Thé RET workshop consisted of roughly one half of a 20 X 30
foot metal shed, a large portion of which was filled with Ministry supplieg.
Focusing on these issues, the evaluation was taken seriously and permitted USAID
to negotiate for improved space and personnel. The evaluation, as well,
identified a number of weaknesses with respect to project design. For example,
the evaluation team suggested that the project geographic focus be reduced
from three rural districts to one. Further, the project noted that while the
project design called for imstitutional dévelopment, the funds, objectives
and time allotted or specified in the project design were more appropriately those
assoclated with a pilot effort. The team concluded that the creation of a permanent
renewable enérgy organization could be partially achieved, but that the PP was
overly optimistic and unrealistic with respect to the planning and implementation
of a natioqwide program. Institutional developm;nh was seen as requiring a
follow-on program with additional posts and staff within the Ministry's
Appropriate Technology Section. All of the recommendations made in the January,
1982 evaluation have been acted upon and/or successfully resolved. This
evaluation examines the progress made with respect to those recommendations, the
progress‘the project ﬁas made in terms of technology’research and development,
and provides additional recommendations to improve project operation and focus,
including the rclatiomnship of the project to priority Mission and GOL objectives

in the agric-ltural and education sectors. The Ministry cf Rural Development



has more than met its commitments to this project, because of the high level

of support and cooperation from the Ministry and tﬁf commitment of ATS/RET °

staff, the project's efforts seem to have gained stature and acceptabilityAwith
other branches of government and with the general public. Despite early problems,
this project has come a long way in a relatively shorﬁ time. Prospects for

even more rapid progress in the future appear good.

14. Evaluation Methodology

This was the second annual evaluation of the Lesotho Renewable Energy
Technology Project. The basic evaluation team consisted of the USAID/Lesotho
Project Manager, REDSO/EA Energy Advisor, and Ms. Thato Mofokeng of the Ministry
of Rural Development's Planning Office. The team was assisted by contract
personnel from the ARD technical assistance team. The basic purposes of the
evaluation were to: (1) review overall project efféctiveness ané the relationship
of project activities to USAID's FY 1984~1986 CDSS, (2) measure progress in
meeting realistic project objectives and in responding to.recommendations made
in the first annual PES, (3) provide recommendations to improve project management
and to lay the groundwork for a PP amendment that will bring the project more
in line with GOL intentions to create a functioning Appropriate Technology Section
within the Ministry of Cooperatives and Rural Development, USAID's increased
emphasis on agricultural production and educatiog in Lesotho, and aID's interest
in encouraging creation of small enterprises.

The team visited RET offices and workshops in Maseru and 'Mélefiloane,
the RET Mokhotlong office, as well as RET supported activity in Butha-Buthe.
Contractor progress repor;s, personal interviews, and RET project files were
used as reséurces for the evaluation. Intervicws were also held with representatives
of groups who have been or are interested in drawing upon RET services including:

-= Food and Nutrition Coordinating Office (FNCO)

-- Flying Doctors Service

Home Feonomics Section, Loesotho Agricultural Callege

-~ Aoyicultural Rescarch, lLesotho Asvicultural Collene
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Ms. Mofokeng concentrated on interviewing Basotho staff, outside observers
and rural women in'Sesotho language. All brincipal members of the RET staff
received pefsonal interviews to identify problems é%d obtain objective opinions
on project effectiveness and suggested future directioms.

The evaluation was conducted March 28-April 9, 1983. See Annex A for a

list of persons contacted by the evaluation tean.

15. Extcmmal Factors

The external factors mentioned in the first annual PES which delayed project
implementation initially have now been largely overcome. Principal counterparts
are in place and are for the most part committed and highly capable individuals.
Workshops are completed and functioning. Nevertheless, these factors were
largely responsible for the fact that 30-40 percent of project effort to date
has been expended on providing basic project infrastructure (e.g., construction
of workshops and. procurement of project commodities).

A failure in project design which has contributed to slow project
implementation is the lack of a skilled administrative officer to handle
routine office matters and procurement. The contractor should have recognized
this deficiency and soﬁght to correct it much earllier in the project.

Another recent extermal factor affecting project implémentatiop has been
the fact that $28;000 in GOL project support to be uscd for construction of
RET offices at the Khubetsoana site was unavailable. This has fbrced a
separation of offices and workshop. To overcome the communication.and other
difficulties this presents,.the evaluation team recommends: 1) the immediate
employment of one érained administrative officer for the Maseru office. This
individual should be a contractor local hire employee and should overseé all
procurement actions, finanéial accounts, office direction and other administrative
duties essential to project operation; (2) approval fiom the GOL for radio

communication between the Maseru office aud the Khubctsoana workshop.
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16. Inputs
The inputs required of each organization (USAID, GOL, Peace Corps and

)
DVS) participating in the project will be reviewed from three points of
view -~ quantity, quality and vimeliness of provision of inputs.

I. USAID

A. Long-Term Technical Assistance

The project'calls for five full-time (3 years) technical assistance
posiﬁions to be provided by AID. Four of the five positions have been filled;
the stock and supply manager (local hire) position remains vacant. Contractor
funds have been used instead to hire three assistances for the 'Malefiloane/
Mokhotlong field offices. These positions it was understood will be converted
tc GOL civil service. To date only one of the three has been converted.

In addition, contractor funds havé been used to hire an administrative
assistant/secretary. Thié position was idegtified in the PP and considered
necessary to augment the GOL secretarial contribution. Unfortunately, the
contractor supported administrative assistant's performance has not justified
the decision to hire frem outside the GOL civil service system. Contractor
professional staff, while on the whole technically competent, have been
pre-occupied with functions which do not use their professional skills, e.g.,
office management and proéuremegt. Weak project direction has contributed to
(1) personnal problems amongAboth contractor and GOL staff; (2) unclear
definition of job responsibilities and supervisory relationships;.

(2) inadequate
management of Khubetsoana workshop research and development activities by the
Laboratory Supervisor. The evaluation tcam believes these problcms can be

corrected through the following actions:
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1. Upgrading the USAID funded administrative assistant position to adminis-
trative officer and hiring locally an individual who will be responsible for
office management functions now being handled by the Chief of Party (cop)
and the Field Supervisor.

2. hequesting a second secretary from MORD and upgrading secretarial
performance.

3. Providing the Khutetsoéna workshop with a driver/messenger.

4. Taking firmer action in dealing with existing personnel problems by the
COP and his counterpart.

5. Revising one senior technical cfficer position jcob description to serve
as counterpart to the Field Supervisor/Coordinator.

6. Develop plans which wilil guide the process of technology development. At
a minimum, these plans sh&uld :

- synthesize the social/needs research which led to the selection of
the technology for project research and development atteuntion;

- Idéntiff and cost similar products which are available on the market
and/or are used/constructed by the-user and provide an explanation of
what improvements can be made to improve overall cost effectiveness
(e.g., income efficiency, increase durability, reduce production
costs, or imﬁrove the quality of rural life);

-~ Detailed costs and test logs which will permit other researchers to
follow the process of research and development. This will include a
descript?on of the improvement being introduced to the products, labor
and production cost details related thereto, test dates and results
and similar informatiom.

The Laboratory Supervisor has expressed his intention to leave the project in
December 1983. The evaluation tcum recommends that the laboratory supervisor
rosition be £illed with a local hire tosotho or expatriate who has specific
experience with smnll favwm equipmcnt and machinery as well as gencral agricultural/

devielopment technological research and development skills and knowledg.
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of small férm production systems. This should provide a relatively smooth
shift in project emphasis which is more attuned to perceived GOL and USAID

priorities.

A major weakness in the original project design was the failure to provide
sufficient resources for energy survey work and needs assessment. Thus while
an assessment for the highlands was accomplished no lowlands survey has been
performed. The evaluation team recommends that data be developed which will
establish energy and rura} development priority needs for all areas of the
country. The potential for data amalysis and collection support through Energy

Initiatives for Africa (698-0424) should be explored.

A second major weakness in design-.was insufficient support for the dissemina-
tion compounent of the project. For dissemination to be effective both personnel
requ.rements and costs for production of written and vigual media should be
carafuliy estiméted. Both are expected to be significantly higher than provided

under the current contract.

The evaluation team recommends the following additional TA related to dissemination:
Engage the services of a Mosotho diss;mination specialist as an overall
difector of the dissemination element of the prqject.' This$ individual
should have nationwide knowledge of target multiplier organizations,
including effective government institutions and private organizations.

This person should also be #nown and respected by committed individuals
who affect éuch groups. This individual would be expected to coordinate
nationwide dissemination efforts and overseé preparation of written and

audiovisual materiais.



- Provide local hire funding for a dissemination specialist who should be
assigned to work in Mokhotlong/'Malefiloane.
- Provide temporary local hire funding for the replacement of the individual
i
who was handling dissemination/accounts at "Malefiloane and who recently

‘resigned from that position.

B. Short-Term Technical Assistance

On thé whole, work performed by the contractor's short-term consultants
has been of high quality, particularly that of Margaret Thomas and Gleunn
Burket. Future short-term technical assistance inputs generally appear sound.
However, with respect to buildin_ monitoriné TA, the RET team chould try to
eﬁsure.prior to arrival of the monitoring consultant that low-cost energy-
efficient public housing 1s available for monitoring against standard low-
cost housing and thalt interest on the part of the GOL is sufficiently high tﬁat'
energy-efficient design will be incorporated into future public low=-cost |
housing. In addition to previously planned TA, the evaluation team recommends‘
a minimum of three months short-term TA rélated to test marketing of renewable
energy and rural development equipment which is identified by the RET team

as ready for commercial manufacture and/or marketing and distribution.

This consultant should be_responsible for design and implementation of
a test marketing strategy to be used to quantify cousumer demand and consumer
willingness.to pay for comﬁercially available equipment promoted by the project.
Specifically, tﬁe cousultant should oversee test-marketing of the metal stoves
and should instruct RET professional étaff in commercial test-marketing and

market survey methodology.



C. Commodities

An 1nordinate amount of project effort has been spent on procurement,
relative to other projects of a similar nature. .A new procurement system is
being implemented for the project which hopefully will overcome this problem.

1. VJehicles - As recommended in the first year fES, two additiomal
vehicles were requested by RET in August 1982. Due to a change in USAID
controllers, the request was not acted on in a timely fashion and the vehicles
are not expected until May-June 1983. The delay has had a measurable impact
on project efficiency.

2. Media Equipment and Supplies -~ The budget for media preparation

and dissemination has still not been carefully defined and will depend both -
on the set of technologies to be disseminated.by the project and the
estimated budgat to implement the strategy proposed by the project's dissemina-
tion consultant.

Clearly, however, estimates contained in the original Project Paper
for dissemination were too low. Upon finalization of the dissemination stra-
tegy, the Project should re-examine riedia equipment and supply needs.

3. Curriculum Materials - The amount of curriculum materials will depend,

bas well, upon the dissemination strategy adopted.

47 Laboratory and Scientific Equipmént - Following the Janua;y 1982
evaluation, an effort was made to re—examihe laboratory and scientific equip-
ment needs. Equipment purchases to date account for roughly one-half the
approved level of $109,566 as established in the contract. Expeﬁditures for
laboratory and scientif;c equipment and commoﬁities are not expected to
increase significantly during the remaining life of theproject and may, in
fact, total slightly less than budgeted. The principal reason for this is
that the Village Energy Technicians concept has not met with total acceptance
and the number of technicians to be cquippéd with tool sets will be reﬂuced

substantially.
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5. Research and Development Equipment - In accordance with the refined

design of the project, biogas and mini-hydro equipment and supplies will not
be procured. This responds to recommendations in the January 1982 evaluation
and the findings of the NRECA mini~hydro feasibility study done under the
auspices ;f the RET Project.

6. Energy Saving Devices, Construction Materials - The construction of an

energy conserving demonstration brilding at the 'Malefiloane workshop site is
quegtioned by the evaluapion team .ur the following reasons: (1) The site is
too remote to serve effectively as a demonstration energy conserving building;
(i1) Tests are not being conductgg‘at the site to determiné if the design does
represent an improvement; (iii) The techniques of construction are considored
too sophisticated and costly for replication in the Mokhotlong district;

(iv) The design is not in keeping with the design of local structures and it
is not clear from discussions with project staff if the building was designed
as office/housing; (§) The “echniques of comstruction and the return from
employing such techniques and materialé cannot be easily demonstrated, i.e.,
the building is constructed but it is impossible to determine or demonstrate

the materials used or techniques employed without removing walls, etc.
-While expenditures for 5uch‘demonstration units and devices are supported
and encouraged by the evaluation team, any devices and structures to be
constructed should be in a location where demonstration and training can

be effectively accomplished.

With respect to the construction of energy saving or conserving devices,
project activity has generally not met expectations. Reasons for this include:
(i) Failure of the khubetsoana workshop/laboratory to become operational as
planned; (ii) Shortcomings in management and delegation of duties and respon-
sibilities which have resulted in the project not giving adequate attzntion

to the design, development aund testing of prototype devices. Aécordingly,

the evaluation team reserves comment upoﬂ the adequacy of budgetary alloca-

tions for cthe construction of energy conserving/saving devices.
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7. Shop Equipment - This category is outside the contract and is

budgeted at amount shown in the PP. Both of the shops at 'Malefiloane and
Khubetsoana are equipped and operating and no further major purchases of

shop equipment are contemplated or recommended.

D. Training - The evaluation team noted that the PP did not budget funds
for long or short-term training of Basotho staff. This appears to have been
an oversight in PP design. Nevertheless, the éeam recommends that individual
training programs for professional. growth be developzd, particularly for the
Basotho personnel. These plans may then become the basis for seeking
. training support through Energy Initiatives for Africa or other domors.
Such plans should cover: |
| - Short term training programs in eﬁsential manual skills and small
business management; |
- Training courses to familiarizé personnel with energy and rural
development technology issges and activities in neighboring countries.
This would include short courses in energy relat-d subjects in
neighboring countries and trips to other projects in the area for
demonstration and training purposes;
.
- Long-term training (e.g., engineering production and desigé)with a
small fArm tool. and equipment manufacturer ‘in the U.S. or a Third

Country.

Village Enerpy Technicians - Under the recommended PP amendment, the
project focus would be shifted from training of Village Energy Technicians
to the training of individuals who affeét large mulciplicr audiences or who
will train small entreprencurs/artisans. The training cost requircments

are not expected to change however.



E. Construction - The establishment of two workshops - one in 'Malefiloane

and the research laboratory in Maseru offer advantages in terms of high
mountain and lowland research. Construction of the Maseru workshop lagged,
however, and only recently has it reacned an operational stage. The team
found the "Malefiloane workshop impressive as a rural workshop aﬁd testing
center. Its location remains such that the projects effects can be observed
directly as outside influences are minimal. Equally, however, its remoteness
has a price. It is not centrally located and thus not easily visite&. Further,
it cannot easily provide services or respond tc the needs of Mokhotlong and
the GOL agencies locéted there. A continuing concern of the MORD, this led
to the establishment of a small ATU/RET office in Mokhotlong. It remains

to be seen if this is a feasible alternative to having a strong (ATU/RET)

workshop in Mokhotlong.

While the evaluation team questioned the construction of an energy conserving
office/house at 'Hélefiloane (see above), the project seems to have exper-
ienced some limited success in the development/dissemination of designs for
such.cnergy answering structures. The absence, however, of readily
accessible demonst;ation units, clear prices and cost figures and unambiguous
data on energy savings and/or the inability to transmit the informétion and
.
concepts involved argue against the project having any major impact. Until

data (prices, etc.) is developed and an acceptable dissemination plan

established, project time on this element or phase should be minimal.
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II. Government of Lesotho (GOL)

A. Personnel
The Government of Lesotho has provided.highly capable personnel

to the project; especially the ATS Chief and Engineering Assistapts. MORD
has also more than met its original personnel commitments. The presence of
well-qualified and committed individuals in the key counterpart positiomns is
evidence of MORD's strong interest and support tc the RET project. MNeverthelass,
the success of the project will also depend on the quality of lower-level
suppoft staff. TFor example, insufficient or inadequate secretarial support
may regult in major expenditures of time by professional staff in activities
which do not use their professional skills. Also, qualified lower-level
support is essential to research, development, field tesﬁing, and
. dissemination. 'The evaluation ;eam.recommends that job performance among
lower-level staff be reviewed with care and discussed with the Ministry to
determine if cowmpetence can be increased or if it will be necessary to
increase current staffing levels. The team believes that without improve-~
ments in lower-level staff competence, secretarial support will remain cri-
tically deficient and research and development at Khubetsoana will be
hampered. In addition, now that the diééemination.pﬁase of'thelproject is
beginning, need exists for dissemination specialists. The evaluation team
recommends that local hire positions be established for the dissemination.
coordinator, and the éemporary hire of two dissemination speciaiists in
'"Malefiloane and Mokhotlong. Further, that MORD be asked to create and

fund the 'Malefiloane/Mokhotlong positions as soon as possible.

B. Office, Workshop and Warehouse Space

The construction of the workshop on the Khubetsoana site 5 km from

Maseru is also evidence of the GOL strong commitment to the project.
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However, it had been hoped by both MORD and USAID that the Maseru offices
and workshop would both be located at Khubetsoana. MORD had planned a
$28,000 expenditure for construcﬁion of officei at Khitetsoana, funds wh;ch
were inadvertently lost in March 1983 during the annual budgetary process.
Thus the offices and workshop will remain in separate locations for the time
being. The Khubetsoana site has a water hook-up and is currently being
wired for electricity, however, it will not have telephone service. The
absence of rapid communication between the Maseru office and Khutsoana
_presents a serious coordination problem for Maseru activities. The evalua-
tion team recommends that RET and USAID as soon as possible request the

GOL to grant use of a radio for communication between the Maseru Office in

the Bonhomme Building and Khubetscau:n.

III. Peace Corps (PC) and Danish Volunteer Service (DVS)

A. Technical Assistance

The project currently has three Peace Corps Volunteers - two in
'Malefiloane who have been associated with the project since September 1931
and who may extend for a third, and one in Mokhotlong who joined éhe project
in September 1982, .

A total of seven Peace Corps Volunteers have been associated with the
project, three of whom resigned early in their assignments for éither
personal or professibnal reasons. The accoﬁblishments at 'Malefiloane énd
Mokhotlong can be directly attributed to the commitment of the PCV's

working there and the Basotho staff working with them.



In addition. the Danish Volunteer Service (DVS) contributed an
experienced individual who pfovided direction to the PCV's in "Malefiloane
and oversaw the construction initial operation of;the workshop. This
volunteer left the project in early CY 1983. DVS has offered to.assign
another volunteer to 'Malefiloane to assist with RET related activity. The
evaluation team believes that the successful activity at 'Malefiloane was
largely the result of the Peace Corps and Danish Volunteer éontribution.

The team recommends that the project request additiomal PCV's or other donor
volunteers within the next year to overlap with the 'Malefiloane/Mokhotlong
volunteers and to assist with research, development and dissemination.

However, the Contractor COP and ATS Chief should develop clear job descriptions,
responsibilities and supervisory relaEionships prior to making additional
requests.

17. OQUTPUTS

.Ae Trained Personnel

The project has made excellent progress in developing a qualified
Basotho staff. 1In particuvlar, ;hg ATS Chief has béen assuming increasing
responsibility for overall project operation; with a corresponding increase
in self-confidence. The Contractor Chief of Party has taken special care
to ensure the ATS Chief's personal development and assumption of project
management reéponsibilities.

The training of eight MORD staff by the PACD appears certain, however,
it should be noted that the PP did not budget funds for long or short-term
training of staff. This means that the degree of specialized training will
be limited to the stafé's interaction with the Contractor team and short-term
consultants in-country. Tﬁe evaluation team believes thc absence of funds

for U.S. or third country training creates an adverse effect on staff morale
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and limits professional growth. The team recommends the development of
individual career training plans which can then be used to pursue funding
from other programs, projects, or donors. The evaluatlon team believes

the concept of training 140 village energy technicians and 2,500 villagers

as proposed in the PP, should be reexamined and modified as part.of a Project
Paper Amendment. It is likely that ﬁore than 140 key individuals will be
trained prior to project completion through training of committed individuals
who affect large multiplier audiences (e.g., government institutions and
private voluntary.organizations). In addition, the project now ~hows the
potential for successfully training small entrepreneurs in the production
and/or marketing and distribution of appropriate equipment for agricultural
production and rural development. The‘tatget of 2,500 villagers trained to
produce renewable energy technologies may apply only to one techmnology, the
stone paola.

B. A'Technology Design, Cevelopment, and Implementation Process Based

on Village Definition of Needs

A village energy neceds assessment has been completed for the Mokhotlong

district. However, as discussed under Technical Assistance Inputs, the project

‘vas provided with only limited financial resources for energy survey work
and needs assessment, resulting in informatioan gaps in the Mokhotlong district
survey and no energy needs aésessmént information for the iowlands. Without
such inforﬁation on needs it becomes extremely difficult to set priorities
'for technology development and dissemination. The Energy Initiativ: for
Africa Project may represent an additional source of support for needs
assessment. The projeét séill lacks a systematic approach to technology
development. An important step in this direction would be the implementation

of the technology development plans recommended under 16.A.5 above.
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C. Introduction of Improved Energy Conserving Technologies

At present three technologies appear to be suitable for widespread
'

dissemination: the stone paola, metal stoves, ana the retained heat cooker.
It is. expected thaﬁ a npmber of other technologiesvwill be identified over
the next eighteen months, thereby exceeding the EOPS indicator which calls
for introduction of four village technologies. A draft dissemination plan
has recently been completed, but person hours and budget requirements and time
allocations for current and proposed staff need further analysis. The
evaluation team recommends that these estimates be completed before the end
of September.

Two technologies identified in the PP have been eliminated from RET
consideration -- biogas production and.microhydro development. A short-term
consultant supplied by the contractor concluded that because of the low
temperatures in Lesotho, water availability problems, and other constraints,
biogas development potential is limited nationally. Furthermore, UNESCO is
supporting biogas research at the National University.

A team ffom the National Rural Electric ééoperatives Association
(NRECA) completed a qicrohydro survey assessment'for Lesotho during 1982. .fhe
team concluded that only a handful of sites.exist in the country where user
demand exists in close proximity to streams with year rouu& flow sufficient
to 3ustify a micro-hydro installation on econmomic grounds. Thus RET support
of micro-hydro development would have limited replicability. However, USAID
does not preclude the possiblity of developing a pilot micro-hydro site as an

integral part of a USAID supported agriculture or rural development project.
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D. Research and Development Laboratory Operational

Two workshops have been completed —— one}of which is to function
as a research and development laboratory. However, a plan is neadad to
ensure it will be utilized effectively. The evaluation team recommends
that the plan identify how the center will be used to: (1) identify and
test commercially available appropriate tools, equipment, and methods which meet
priority Basotho development needs (with emphasis on systems to increase
small férmer agricultural production); (2) conduct adaptive research and
development of technologies and systems which make more effective use of
energy, including human and animal energy, and biomass; (3) train in small
rural enterprise tool and equipment production and/or repair, and sﬁall
business management, and (4) produce limited production runs for training
and market field trials. In addition, procedures are needed to cover the
provision of services and products for cash. These should be developed in
cooperation with MORD. The following are recommended:

a. All cash received from the séle of technologies and services is
to be deposited to a project account for the purchase of replacement project
material, procurement of additional workshqp materials and equipment, and
payment of salaries of individuals who are 1n§olved in temporary fiéld
trial production and marketing.

b. Project personnel will be responsible for keeping proper records
- on all such transactions, i.e., the selling of products or services of a
community service nature. As needed, project funds should be employed to

train personnel in bookkeeping, accounting, ordering and inventory management.
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E. Design, Construction and Evaluation of Improved Energy Efficient

Rouse/Structures

Project support for energy efficient building design has more
approximately taken the form of a short-term consultancy to'develop'plans
for energy-efficient low and medium-income housing, including both urban
concrete block/sheet metal roof housing and improved traditional rondavels,
and the incorporation of energy efficient building design principles into
the workshop constrvz=tion at 'Malei..oane. A ;ﬁort-ﬁerm consultaﬁt is.
expected to implement a building monitoriné pr;gfam in the near future.
Comments on the timing of this consultant Are contained above under lé.

F. Schools

In late 1982 and early 1983, the project attempted to iﬁtrodu;e
energy efficient technologies into selecté& primaf&-schools. Mocﬁers at
the schools, supervised by RET project staff, constructed stone paolas
and other devices. The mothers were paid (for labor) with éood (Food for
Work). Two groups of women (approximately 10 each) were put through a six-
weck training/construction program. Results from this experiment, which
was encouraged by USAiD, were mixed. The qffort itself suffcred from poor
timing, {either schoql was out or school feéding programs were out of food
and thus could not cook on paolas), transportation and other problems.
Interest was expressed by those trained and by those students who were in
attcendance but cost effectiveness is in question and it is generally felt by
RET personnel that schools do not céprescnt a feaéible dissemination technique.

The results could, however, be different if better timed and organized and

the evaluatioun team felt it did have some promise.’
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18. .Purpose

' The evaluation team has concluded that purpose of the above project.as
stated in the PP, to disseminate a set of renewable energy technologies

throughout rural pilot areas ... results in a narrow research focus which

fails to address other high priority ruralldevelopment needs. Tt is suggested

that the project paper be amended to allow for the research, development
and dissemination of a range of technologies for rural development and small
farmer agricultural productdion.
19. Goal

Similarly, the application of renewable energy technologies to the
stated PP goal of meeting expanded energy demand among lower income groups
has created an engineering focus on only a small range of technologies which
satisfy this requirement. The result is a misallocation of engineering
talent away from technologies which address other priority rural development
needs. |

20. Beneficiaries

The immediate beneficiaries will be the ATS staff and individuals who
affect larger multiplier audiences in Lesotho. However, the ultimate
beneficiaries'are expected to be rural people, particularlvaomen,'who
will be the recipients of technologies which make daily tasks easier and
which improve the quality of rural life.

21. Unplanned Effects

None to date.

22. Lessons Learned

See recommendations listed under Item 13.
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Rural Development. Management Advisor, Ministry
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Project
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Technology Project

Field Supervisor, Renewable Energy Technology
Project

Senior Technical Officer, Renewable Energy
Technology Project

Administrative Aséistant, Renewable Energy
Technology Project

~Typist Clerk, Renewable Energy Technology

Project
Photographer
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Technology Project
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Engineerinq Assistant, Renewable Energy Technology
Project

PCV, Renewable Energy Technology Project,
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Research Project (USAID)
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Planning Project (USAID)
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Agricultural Development Officer (USAID)
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EXCCUTIVE SUNMARY

Erepared by: Lyle Dean Berniu¥, USAID/Lesotho/PRM
Date : March 14, 1984

Project : Lesotho Gfenewable Energy Technology (632-82u6)
PES 632-83-4

Period Covered: January 82-April &3
Cost : $1,6C0,300
I. what constraint did this project attempt to relieve?

This pilot groject attempts to meet expanding energy demand,
primarily among lower income ¢rouws, in ways that minimize national
reguireaments for scarce, expensive cr non-reunewable energy. More
specifically, the project attempts to reduce the demand for combustible

4
fuels tnrougin: village level conservation measures, the introduction of
enerygy cons=arving constrpction vractices and tne development/production
of energy conserving technologies such as improved and more fuel
efficient cooking and heating devices, solar dryers, and growholes (ccld

frames).
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A secondary goal of the project is to estaclish the 1nstitutional
base for continued identification, research, cvevelopment and
Gissemination of eneryy technolocgies appropriate to Lesotho's needs and

resource endowumant.
II. what technology cic the project promote to relieve this constraint?

Among the principal technologies developed by the project which
are either under dissemination or under advanced design prior to
dissemination are: (1) metal stoves, (2) stone paolas (stone stoves),
(3) growholes (cold frames), retained heat cookers, solar dryers and
energy conserving house anc office desiyns. iwhile the areas of xajor
focus under this project are tihe same as specified in the Project Paper,
some of the technologies identified in the Project Paper were given
recuced attention wnen (a) ié was determined that other doncrs were
wbrking witn the technologies, (b) needs surveys confirmed that the
technology was not of a hign Basotho priority, or (c) when it was
determined that cowminercially available products were adegquate and

reasonably priced.
I1I. What technology did the project attempt to replace?
The project did not attempt to replace existing

technoloyies—~rather it attempted to improve on technoloyy efficiency,

cost or suitability for use by rural beneficiaries.



For exaaxple, stone paolas and metal stoves are known and used
throughout Lesotho. The metal stoves are, however, usually purchased in
South Africa. They are more expensive and are not amenable to the three
legged pots commonly used for cooking in Lesotho. Further the metal
stoves imported from South Africa are designed to use coal or wood-fuels
wiaich are expensive'and often hard to obtain in Lesotho particularly in
remote rural areas, Lastly, they display very poor fuel efficiency wnhen
fired with shrubs anc dung, common fuels in Lesotho. The RET desigygned
stove reponds to these concerns--it pburns locally available materials at
increased efficiency (3u-45) percent, accomnoGates tnree-leyged pots and

is cheaper.



With other technologies such as solar uryers and yrownoles (cold
frames), the technoloygy is known but improvements are necded to make thei

attractive to local consumers.

Iv. Why dia project planners believe that intendeu beneficiaries would

adopt the proposed technology?

Project planners velieved that tne introduction of improved
tecnnecloyies which were more efficient and less costly woulc be
attractive to sagotho veneficiaries Specifically, the technologies
would reduce the time required for fuel gatnering (an onerous task),
increase food supplies (colé frames and solar dryers) and improve the

quality of rural life.

V. iwhat characteristics did the intended beneficiaries exhibit that

had relevance to tneir acopting the gzroposed technology?

In terms cf the projects heating and cooking technology focus, all
beneficiaries used and shared a common need for imprerd tecnnologies for
cookinyg and radiant heatiny. Oeneficiaries need¢ and want technoloyies
that will reduce the amount of time required for fuel gyatherinyg (dung,
shrubs, etc.), for cooking and neating (retained neat cookers) and will
increase proauction or greservation of agriculture crops sucn as

vegetables, fruits, etc. (dryer, ygrowholes, etc.).



VI. What adoption rate has this project acnieved in transferring the

proposeda tecannology?

The RET project desiyn proposed that dissemination would be done
by Village Energy Technicians (VLTs) who wculd be trained to produce the
technologies designec¢ under the project. 1In accorcvance with project
desiyn, the VETs would cerive their income or a substantial portion
thereof from the production and sale of the technologies produced.
Project cxperience has shown this approach to be pnrealistic. Certain
technolecgies such as metal stoves cannot be procuced by the VETs as the
manufacture requires sophisticated equipment and a level of skill
normally in excess of that envisioned by the VET. Equally, as the units
will be marketed through commercial channels, the VET woulc need to
possess considerable market knowledge and have resources for publicity
and dissemination. Cther technologies can be produced directly by the
nomeowner with modest training thereby alleviating the need for a VET.
Technoloyies that fall in this cateuory include the retained heat

cookers, the stone paola and the grcwnole (coldfrawme).

The RET project equally uncerestimated the costs involved and
effort.that woul@\pe reguired in cissemination of the technologies
produced, To address this problem, the USAID has reguested the
assistance of the Energy Initiatives in aAfrica (EIA) regional project.
Under an EIA subproject, dissemination capabilities of the Appropriaée

Technology Section (ATS) of the Ministry of Cooperatives and FRural



Development (MinRuDev) will be strengthened and disseaination of KLT
developed technologies expanded, This sub-project will begin in the

third quarter of FY1984,

Despite sHortcomings in the design of the RET project and the.need
to strenctien ané expand the dissemination capabilities of the Ministry,
some dissemination has taken place uncder the RET project and the lessons
learned will be of value in the implementation of the EIA country
activity. To date, under the RET project, over 3U¢ stone paolas have
been constructed by nome owners who have been trained under project
auspices., Tuenty metal stoves have been produced by the project and are

undergoing user tests,

Efforts to disseminate other technologies have also been
initiated, These efforts will be expanded and strengthened under the EIA

country activity.

VII, Has the project set forces into motion that will induce further
exploration of the contraint and improvements to the technical

package proposed to overcome it?

Yes. Uncder the RET project, the capacity to identify, design,
adapt, test and disseminate technoloyies appropriate to Basotno needs and
resource requirements has been created. This capacity will be further

strengtiaencs uncer the Jlannea two yoor regionall; Lundeu LIA sub project.



VIII. Do private input suppliers have an incentive to examine the

constraints addressed by the project and to come up with solutions?

Yes. One of the objectives of the RET nas been the
creation/strenygthening of small rural entrepreneurial capabilities to
produce the technologies developed or adapted by tne ATS. The workshop
at 'Malefiloane, one of two workshops created under the RET project, has
already spun off the production of iron c¢rates for stone paolas,
production of certain agricultural implements, etc. These entrepreneurs
continue to be guided by the workshop staff who offer assistance in
management, production, etc., as requirecé by the entrepreneur. In the
future, the Basotho capacity to produce metal stoves will be
developed/strengthened. Other opportunities for the private procduction
of technclogies exist and the RET and follow-on EIA project will direct
attention to these possibilities. They include: involving private
entrepreneurs in the manufacture of growhole (coldframe) kits, in the

production of solar dryers, etc.

IX. linat delivery system did the project employ to transfer technology

to intended beneficiaries?

See discussion uncder item VI. above., Project used GOL multiplier
audiences such as agriculture college, teacher training instituticns,

cooperative credit associations, BVO 4yroups, etc.,



X. What training tecnhnigues did the project use to develop the

delivery system?

Project attempted to maximize contacts through the use of
multiplier audiences, i.e., those audiences whose normal functions
included training and direct contact with potential rural beneficiaries.
These included official GCL institutions sucn as the Ministry of
Agriculture, the Agriculture College, Food and Mutrition Coorcinating
Office women's groups, PVOs such as CRS and CARE and Save the Children,
etc. Training methods employec consisted of training sessicns and

demonstrations,

XI. What effect did the transferred technology have upon those

impacted by it?

As noted under item VI. above, dissemination efforts.will be
expanced/strengthened under the follow-on EIA subproject. Dissemination
experience gained uncer the RET project suggests that the principal gains

from selected technologies will include:

1) Metal Stoves: Tecnnology responds to both cooking and radiant
heating reguirements of Basotho beneficiaries. Technology is
cheaner than sinilar k8a model, rore fuel efficient, and better
suited to counventional Basotiho cooking practices, i.e., use of

three leyged ots. Improvea eificiency will reduce tie neeu [or
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fuel and fuel collection thereby freeing tne beneficiary for other
production or income producing activities. All ancillary benefit will be
the reducec¢ removal of ground cover and Guny thereby benefitting
conservation objectives. A second ancillary benefit will be reduced
health problems commonly associated with the use of paolas (tin) paolas
(now commonly used). This includes reduced eye problems, respiratory

illnesses, burns (particularly among children), etc.

2) Stone Paolas (stone stoves): Tecnnology is more fuel efficient
that commonly useu metal (tin) paolas. The stone paola is &also
cheaper than the metal stoves thereby responding to the needs c¢f a
separate category of user--those who cannot afford the metal
stove. (MOTE: If produced by the home owner the cost of the
stone paola may be as low as R7-9.6¢ as compared to the ametal

stove wnhich will cost an estimated R12U.00)

Other advantages include: the stone paola is stationary thereby
alleviating the danger of fire or burns from over-turhed device.
Equally, the paola is designed to minimize accidental burns to children.
The stone paola is also considerably more fuel efficient thereby reducing
the time regquired for fuel collection. This frees time for other
production or income producing activities while having an important
conservation siue effect. Drawbacks are that the stone paola is
stationary and cannot be woved into the home to respond to radiant
heatlng nceuws (the metal .zola can Lbe woved). bkeually tne stone paola

will rost comimonly be used outsiue in a separate cooking facility.
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Present Basotho practice is to lignt the fire outside, let the suoke
diminish, cook outside and then move the paola inside for heating when

the family retires.
3) Retained tleat Cookers: Reduced fuel consumpgtion.

4) Growholes: Seealings can be started earlier in the year thereby
insuring a crop in the highlands where the growing season is short. 1In
lowland locations the growholes can be used for fooc production the year
around thus insuring an improved diet and reducing the need for

commercial purchase of foodstuffs.



