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PREFACE 

The Lesotho Renewable Energy Technology Project (project
 

number 632-0306) was approved by AID in August, 1979.
 

Associates in Rural Development, Inc. (ARD) was selected and
 

contracted by AID/Washington in February, 1981 Li provide the
 

technical assistance component of the project. In late March,
 

1981, the project's chief of party, Mr. Jay Stryker, arrived in
 

Lpsotho with the project manager, ARD president Dr. George
 

Burrill, to begin ARD's efforts under the contact. Dr. Judith
 

Gay, the field supervisor, and Mr. Gary Klein, the laboratory
 

supervisor, werp already in Lesotho, and joined ARD and the
 

project in mid-April, 1981.
 

The project is scheduled for a three-year life under AID
 

funding, which includes ARD technical assistance. This report
 

is the first of ARD's annual reports and covers the project's
 

operation from May, 1981 to May 31, 1982.
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TheLebotho enewable Energy Technology (RET) Project 
2addresses the problemns Lesotho faces in mieting rising energy~ 
0demand and prices. Although~ all &<speota of Lesotho's econumy~~ 

~ar~e affected by energy problemef the project emphasizes the
 
~predo41nant rural/agricultural sector of the economy'# Inturnt
 

-~withi--th.--ural-se~ctor -there--has-been -an-- niti-al-el-ction, of ~ 

certain priority areas. Asthe rural poor are most deopcrately*
 
~<'in need of .adequate energy sources for: ~~ 

e water heating,, 
,{j~4~ 

e heating buildings, and 7 -Q 2 
* extending the growing season and food processing, 
teeaeshvreceived priority,attention. ,,*. 

A smmryof teproj ect's design, as eie anidpt 
fortinlog-frame format at-the beginning of project 
ipementatinma be found in Appendix A. the main.Although 

~K focus of the project is on rural areas, and building the . j'~
 

capaility of both public and private sectors to address rtnergy
 

-

AmIsu and pr hlems in thoseaas.i 4also'inene
. ismm to mee 

Increased energy demand In urban areas and ultimately-conserve >--. 

costly enersy imports. However* the project's present key Igoal 
remains to-help the rural poor meet their energp, needs by 
providing technologies which are socially# tochnologically and 
economically acceptable,.4 

I, .~. 



Women in the barren mountain districts of Lesotho coninq home 
with bundlos of fuel for cooking, heatinci water and space 
heat inq. Th.y go . imost every dlay to collect heavy bundles of 
small shrubs or cow dunq from distant mountain slornes. 

% 
A Peace Cortns volunteer 
on the nro ject fif! 

(10trilonl;t t, nI t v 1 sII, l 

chi I roll t h t t 11! , '" 
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~ The~4itoducticn of new energy systems and technologies 3 

~requires ex tensivye social fiel@1dwor k to avoid the outcom~e of*~~4 
some dvelopment pojects, where new ideas or technologies are 
~~bandoned after the project ends. T this end, ARD has been 

.y>work~ing closely with Basotho counterpars anid the Eprjc 

'~~"has Basotho involvement in all aspects of planning, teholg 

Sseleotioneconcgio analysis anrd dismlemination activities. O 

-' r& importance-. a-hat-the-RB!-proj ec- io -po cj! 
w~rihich stresses the selection and refinement of energ ysemsem -

~T>;that arelikcely to be adopted by local people, The project is 
A.K a~3lso "institution-buildingn in that itis preparing a trained 

cadre of Basotho within the Miniistry of Cooperatives and Rural -. 

~ 

~ prpraeTehooy eton(T)Despitelong delays by the Government of Lesotho COOL) in 
providing adequate laboratory apace and full staffingp-the 

project iswell along inachieving planned targets and. 
developing successful strategies* Project accomplishments. 

during the first year include initiating the village energy 

survey, establishing a "Technology Implementation, Monitoring 
and Evaluation System" (TIMES)# construction and purchase of 

numerous energy devic@3 for comparison testing, construction of;. 
demonstration devices and prototypes$ conducting numerous 

workshops and demonstrations* providing training for both ATS 
staff and personnel from other oinistries and organizational 
establishment of offices and workshopa in two locations# and 
recruitment and staffing of ATS positions. 

X-3 .. - - -3 
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~ /2~:~I~<' A REV!Ekl O' THE YEARS AC'piv!TIEZ 

PA. Int4rodugtion and Projet~ Background ~~ 

The RET project paper warn written in1979, requests for ;b<-> 
Iiypropo sals went out in 1980t and Associates in Rural.,V 

Developmentl, Xn. wasn awarded the contract in February, 91 
TeARD team, which arrived in Mac an ositdo 4<4 

_-team-leader-f- ield supervisr and arilyuprisr 

The U. St Peace Corps (PC) initially provided two volunteers 

and the Danish Volunteer Service (DVS) 4 onTh project is 

i.part of the Ministry of Coprtvsand RuralDeveloment' e , 

4(KWNRUDEV) technical division, which has several'sections, -4

including an.Appropriate Technology Section (AS,~Village. 

Water Supply, -Comunal Gardens, etc, The ATS was to be staffed -

full-time oy eight Basotho who would be counterparts to ARD and 

Peace Corps personnel. A small workshop had boen set up by ji<e 

ministry in1978 to house ATS activities and upon project 

.start-up inPprcill 1981, one full-time ATS staff member was -A 

1<' present, 

The ROT-AT8 was to have a major center in the capital city-

K. Maseru which included an office and laboratory/workshop. Three-

regional conttes were to be set up, two in the mountainous 

district centers of Mokhotlong and Quacha's Nok, and one in the 

lowlands district of Mohale's Hook. Bach was to have a PC 

~----volunteer (PCV) and a Basotho counterpart. 

InMay and June, 1981, the RUT team visited each regional -



site to make contact with GOL 'pereonnell explore the needs .for ~ 

~renewable energy technologies (RETs) and evaluate logistical~ 

problems at eaujh site, The team decided to start re~ql4onal 

.activitieL in the Mokhotlong district firt~ntebsso 

the district's relatively greater need for RETs compared to the,: 

other districts and the initial logistical support offered by a 

remote rural clinic atMo;filoane, 20 kilometers southwest of 

ton-fMkoln-i-Toadiinl P~-opee-raining-.--

inJuly, received some additional training in RETs and were 

assigned to the Mokhotlong district. 

Inthe project papers some support was to be provided by 

tho Mlinistry of Agriculture's Farmer Training Centers (PTCs), 

which was crucial in the project design for shop and training 

faciliuies.. inIMokhotlongr however, the FTC was initially 

unable to provide space for an RET center, which resulted in a 

shift of focus awy froiu the district center to the rural 

clinic at Halefiloane. During the first year, activities at . 

MIalef~loane included the construction of a workshop and a small 

passive solar house (which will also serve as an office), staff 

recruitment and training, construction of prototype RETs and 

energy survey work insurrounding vill.ages. 

inaddition to establishing the laboratory and workshops 

and staffing the project, substantial progress was made inall. .. 

other project input and output categories. Below isa detailed
 

discussion of the first year of project activities. For
 

organizational purposes, it isdivided into three sections:
 

I1-2 



0 the RET project as a pilot project,
 

• institution-building activities, and
 

* technolos, design, development and demonstrations.
 

B. The RET PrQject as a Pilot Project
 

The RET project was designed as a pilot project, and ARD
 

has been implementing it with that fact in mind. In order to
 

be successful, the project must constantly evaluate technology
 

development and implementation strategies to determine what has
 

been learned. Hopefully, what is iarned will be translated
 

during the project's life into highly useful and socially
 

acceptable technologies with sound production and dissemination
 

strategies, and indications from the first year lead ARD to
 

believe this goal is being achieved.
 

To implement this project, ARD originally proposed, and
 

has been using, a learning laboratory approach. A few words on
 

this subject are necessary to provide adequate background for a
 

discussion of the project's implementation and sequencing
 

schedule.
 

There aro two basic reason, why the learning lab approach 

was cho:'en. First, although the project is utilizinti asically 

proven technm logie ;, it. still need:; to a(i ,pt RF'I'; to local 

condition-., which ent:ail!; c tinul prohtl,,m-:olving. ';,.cond, 

onjoinq work n,.,d:; to t. r i. mtt on ,Ajpropriate production, 

traril!o.t -i . d (Ij:.2#i::-ijrt :;t rion tqie :;. 

ARID) 1,,. ,v . t it,. t :1Ould dlve lop t, c-h1)oloJlCU 

and itnt,., i will ,t 1.it'qt.' t.li't:;that. not -qux rs aimou of 

II-i
 



DEVELOPMENTt
aPROTOTYPE 


FIE"LD AND LASOOAY
 
PSOACRES
 

p a aaaaaaa 

Members of a village 

metal brazier which 
V a -

they have tried out 
in their homes. Their 
evaluation and suggested 
modifications provide 

testing processes. 

tar 

The walls of a 
Loreiia/Korena 

~a~earthen stove are 

Sbeing softened and 
.trim.ed--thinner 

walls make more 
Tradiant heat avail-a 

able for the soace 
heating so needed 
in the cold climate 
of LeSOtho moun
tain areas. Such 
laboratory work 
has boon an easen
tial part of first
year activities to 
modify proven 
technolooos to 
suit local conditions 
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continuing government support. 
 To this end, the project has
 

focused on generating adequate information so that quantifiable
 

estimates can be made of technologie.-' costs and benefits. In 

turn, thil: information 1ihould aid the ofselection technologies 

that car eventually be adopted with little or no government
 

support. Further, a iai or 
 aspect of a pilot project, and the 

learning laboratory :;io iel, is determining what the project can 
teach uS about the feasibility of project tochnologies and how 

to make the roj ect' ,;component strategi es work even better. 

The fir.;t year wa,; a proceiss of adjuSting and determining 

the mos.-t fzuitful di r-ction tor the project. Adal Lations in
 

project oc,.c;n te:; an
OCCU imtt.ji(al pat t of the approach and 

are w;s:d IwIitie 1 w in ippr opr 1i ,t.' eCt i n; of thi.- report.
 

The l ItAni ltq Lithoi ,tory ::odi. call ! I or data be
to col lect, d in 

techni cI , iC iil t (.i,11 , ,erorio:mij, alld I inIltaCi ll , arid process 

calteqot~r ,,5. 'lf Iat , !; [)AtI t iCiii atly ir,portant Lo thc 

trchnl)l an i tir~it v nt:l l Io :1l ra t, y (J'.'t"l p::l ',lItof 1 .1t ation of
 

th( It,tIfll lab ipproacl. 1 (:,1h; 1iii,1 low Iof 

iderltl I Itat Itri (i1 kof pot, d1r, to;v t- ojCIti f;J *itd a 

Consequen¢| t .il~l111'11 l i t! ; tih :. It a 1: ( ll ow:; for a 
deterni ilt 10o wh,.t ht. 1t. .,yf;J. ,I lI .t i l ((I (CalI c, I 

needs, t 1 i;I ad]Iss,. by t tie prtol,.-ct .r n,.,.d:; t hot t-'Upl," want 

Met .1Ild 1 I iw pr o ( Ct 1:; l-. I ii.: i a-1 :. i|I. p .jil 

CXpwCtedt 

AnLot h v I t ,1 compn enll,.Ito I th p I ut n att w oi t hv PLT 

proje(ct in that the projt:ct I:n intend d to be "nvtedld-dr ivon." 

II-F
 

http:enll,.It


Ss, ly 

th 

inomtonsse (se epa 0opl h
 

I anlt ino prraect ~ 

fur~T~isp tedloy ite dvetopntoa fddlvlptrecto epns
 

n Areal,91 tedbgn 


abquee whben 


amintativ he Psto rplmeviete pect 
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reass esen ofdte byaturito vilag nry techav ileinArl 
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Activity ProleetPa ar Actual
 

AA 

ign RT ojett Agremen D ~ 

AI/ Releaso/I~srooaReus-o 


C* C 

ProgramOrganizationi and Procurmnt C+ 4C+3 

S8taff Training -' C + C+3LAnguage C6 

StafEf Training -- volustin Prcs 

Staff Trai~nng echnlogiesO C 3~~ >C~-+7 '+ 

village Meetings$ Presenaions and Survey Bogin C~- C ++ 7 


Village Unewg? Technicians (VITs)Iain~es selection C + 7 redoesigne 

Train Appropriate Technology (A.To) Unit ~ C + 7 reeige 

Tr~ain Tirst, Group of V1CTtrainses atZT,Rua itrtm -
-- 4 +04C+13

'&14o$.1 (Mohotlong: ramrs _raning Center), ~ 

go- WortoIMsr rodes nod
St Up USI Research 

~. ~ login Construction ofVillogo Demonstration Units. -' 01 
-~~ (continue throughout program) 1~ 

lgin P$ID Unit Pilot Project 

sola Hue construction 4 not applicable ~C + 13 

Bej ~ C +14 C + 9 

- TW lo"o 8mnhs-y-r Msgnn f:teprjc gemn
 

a In~thcotrat &wrd f te te cmparsonofthetL~~r
Wcurd 

n-h c-a
ptfrhiehrojc pae IN~rjc' ho 


the an th project grsomn.Th2Q5oree 16whs ewencotatwsawrded-a 
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1981o 

scaled 

The evaluation strngly rcomm~ended that the'pro ,ect be 

down frcom three districts to onel (Mokhotlong) and the 

nmber of VETs be reduced fromi140 (perthe project paper log~. 

frame)tlo 10.Aon'wt the latter reduction, itwas 

Srecommended that the VET concept be reevaluated and existin) 

~entrepreneurs or their employees be inclUded inVET selection, 

"ARD is in full agreement with these recommendations 4and~has 

~been proceeding with projeoct implementation along these ines.4 

4 

Am already mentioned, the project paper, as written in4 ~ 

~~1979p made several assumptions which did not materialize due to :' 
,conditions in force two years later whenthe project actualy' 44>,< 

began@ The ATS was to have a full-time staff of eight 

~ ~ Babotho--three engineers, two technical officers 4and three ~ 

technical assistants. A workshop was to be available for RET 

project use. The project was'to be both a pilot effort and do 

institution-building. Heavy reliane wsplaced on the PTCs in 

disriccntes oprovidze clsro and~dormitory space along 
wit some land and outbuildings-for conducting pr: atical 

4 

.4.. 

4~.44 

demonstrations, The primary mode of dissemination was to be 

VBTs--local entrepreneurs who would receive technical training~ 

.4 

or villagers who expressed interest inreceiving both b~sic 

business and technical skills. MINRUDWV staff were to conduct 

~~ most of the VET training after an initial set-up period4,under 

RCT staff guidance, and each VET was to be given a tool kit at 

the end of the training period. 

4444 .9 



In summary, there were three key areas in which project
 

design problems arose:
 

e late staffing of the project,
 

e availability of FTC support, and
 

e the VET concept and training.
 

At this point, a further discussion of the VET concept is in
 

order; the other two problem areas are discussed further in
 

other sections of this report.
 

The realities of both rural and urban situations suggest
 

that the approach to identifying, training and supporting VETs
 

may have to be modified. According to the project paper,
 

technology dissemination was to occur primarily through the
 

VETs, who were to be selected by local villages. However,
 

initial work in the rural areas indicated that considerable
 

technical and business training, as well as market development,
 

will be necessary before individuals with no prior experience
 

can hope to make a living at such work. Furthermore, the
 

skills required for producing RETs are so varied (masonry,
 

plastering, woodworking, metalworking, welding, glass fitting,
 

building, etc.) that no one person can be expected :o mister
 

them all.
 

In urban and peri-urban areas, there Pre Basotho (many of
 

them women' , who already have some business skills and are 

eager to branch out into no.w work. Yot, mo.st VET candidates 

are ,;eekinq r equla r emlloymeunt with the projoct (it'keep inq 

with the common ndr;ta-1ndinq that a "tchnician" i; 'salaried), 

1 1-10
 



rather than training for the enterprise approa.,i 'Whichthe 
project paper envisions. Attempting to produce and market
 

~totally new technologies incoJUOtton with the produts~ 'of~j 
indus~trial.Bouth Africa'is a risk:which muany individuals fear
 

~.4~2&4. 3cause of the ideas# expectations, attitudes and actual
 
buyngpatenewhich South African marketing has created in
to take.)
 

~1< Lesotho,. the RET projeOct may have to use a similar commercia;;if
 

.+++ii~
4 

Vhave to work throughio~tn inoittin l na~nhxt ns 
servicoes which can provide dependable requests for VBT products 
and/or services inthe early stages, The pojc is wokn 

.'.in concert with credit unionsl,cooperatives and existingmall, 
businesses to provide back-up support for the VET program. It 
may also adopt diverse Lraining and support strategies, 
according to the particular type of RET produced-thust 
training mud stove specialists in villages, sheet metal stove 

k workers in production centers$ solar building contractors in 
growing towns, etco--rather than expecting ' 
4 ++++++::!::+++
1111 to create a cadre of 

'-4 all-purpose Vims. All these factors led to a reassessment of 
the VET concept during the first year.*A' 

One final point in project design concerns the dual tole : 

of the project as both a pilot effort and in institution

building. ARD is attempting to meet this challenge through our 
technology selection process and the professional advancement 

of A'?8 staff, who are learning skills using the process and
 



Ort 

~technologies selected under th~e pilot plan. Even if the UET 

Sproject does not continue with these specific technologiest the 
Y~ATS staff will have the skills and knowledge to carry on an 

energy-conscious development program. ARD belioves this is the:;2~ 
best approach to institution-building within a pil~ot project.~ 

.,The foaua on instituton-building and p ,iding a bs 

2~~~rR from which to P@velopt produce and dissemi~nate )RUTs has ~f ~ 

L2.-, -cupie&-a-maj ority-of--the-proj act' a-time-and-effort.--44oat- of---

the oosponents 'of ineltitution-building have been touchad~upon<K
already. They consist-of staffing and staff training, of fice' ' 

and workshop establishmont, acquisitio)n of commiodities for the ' 

34laboratory and educational/media efforts, development of a 

project information system and data base including the energy 
s---urvey, establishing a library and media' development-BEach

--- component is discussed in turn below* 

V tafF4fn. of the prjc requires 18 people to work as 'a + 

multidisciplinary, multinational team consisting of three -

334~3-~ expatriates hired by the contractor (ARD) from the United 
States# eight Lesotho natonals provided by the GOL, four 

Peace Corps and one Danish volunteers, snd two Lesotho 

nationals hired by ARD to provide administrative and logiatical -

supot since th project emphasizes household technologies -

and the participationi of women indevelopment# recruitment -of 

-women tean members had a high priority. This Isshown inthe 
-11-12 



following table.
 

Personnel Allocations
 

Position Location Personnel
 

Project Coordinator Maseru expatriate, M, ARD
 

Solar Engineer (Ilead of ATS) Maseru Mosotho, M
 

Laboratory Supervisor Maseru expatriate, M, ARD
 

Field Supervisor Mokhotlong expatriate, F, A;iJ 
,Assistant Solar Engineer Maseru Mosotho, M
 
, 

Asistant Soiar Engineer Mokhotlong Mosotho, M
 

Senior Technical Officer Maseru Mosotho, M 

Senior Technical Officer Mokhotlong Mosotho, F
 

R&D Laboratory Coordinator Maseru expatriate, PCV 

Rural Center Coordinators (4) Mokhotlong expat, M, PCV, DVS 

Technical Assistants (2) Mokhotlong Mosotho, F 

Technical A;.;i;tant Maseru Mosotho, F+ 

Administrative As'sistant Maseru Mosotho, P, ARD 

Stock and Supply Manager Maser u Mo:iotho, P, ARD 

*Individua1:; i if and,dent ied under recruii tmeIt. 
+Individuai t ansi erred to ATS. 
Itncumbent r(-..iqn,-d from p~roje ct; rtepl.)cemelt trqU,:ited. 

A:; mntioned, r:cruitiment (A additioonal ll.1;otho s-ttaff for 

the AT; wa; h)ar'ijJr#.-l by a (;eIl e,',, oil hIll - lhjI Olt udg,.t ry 

reason!;. llowe-ve.r, in .1.IHI4( y, I 9812, two i 1 I 1ol] :ot al 1 

m;mhtr:; w.i' ti ed, fti, a t'n *aI ld mi1 aht 8.vnior 

techi ic'31 ()I! II', ' . AI ,,, W1, -,4,rla cl *l:.2. :.t aS! W., 

con~t.nk i11, .int1 i Ithe. in ldof t l,- 111:'t P'-,l', C- ilt,1dd4t-r for 

II-I!
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all unfilled positions had been identified.
 

Consultants provided expertise in several areas--blo-gas
 

systems, fuel-efficient cook stoves, energy-efficient building
 

design, technology assessment, and greenhouses and food dryers. 

The direct result; of these consultancies were a set of fuel

efficient stoVe desi gnS Suitable for the fuels and cooking 

condition:s of Lesotho, designn for solar-heated buildings, and 

a set of 51m,,l 1greenhouses and food dryers. Inter-ministry 

collaboration re::ulted in the 	IRET project working with and 

supplementing ongoing programs in nutrition, agriculture and 

en.r(jy.
 

Tho ptoject paper lists 20 per son-months of short-term 

hire for con'sult int.;. By the end of the first year, five 

per son-mont,. 14 of con.ultant t ifc had ,teelleXpIlnded. 

f. nqUlLa,II _ 	 h : s.;ii n f........... 	 I~~u-},n uf 


Nolf i 	 14,",i,:tDr. J. 0.25 	 .,;ihility 

Dr. G. hi rill 1.00 	 tavch ,lwo,q' :;,.11-ction process and 
pl otif-ct Il l a, t I on :;ylitem 

Mr, 1. Iv.ins 2.00 	 ftII-,-I I -iInt :;,t V, 

Mr. 11. AIwa rd 1.00 	 .1o1 ,t 'IN-: ,u , , t '..~,,es and 
hot W.-t e :y: ': 

Mr. P. I mi 1ton 0 .7 5, 	 ,S1,-f i Li .'a l,, i u ildingu 

All oi t h,- contul tants l: 't i 	 d 1 1 .t,,,! ,: . IIn ,1(, |,o! th,. 

(J't*It (-.t --ininstt ()! t i1-i I i ''q wi:. c., t: ~i- woi! yh,, Il AN) tI n 

Mr. Str i' :l , 1: . G-1,y .i11d MI. *I. Ytl,. 

AT. t -ift miderwt-i t :a i :iq .ii; titi;! 4n they tin itod 

I I 14. 



thii~nitaloentaion yith the miniitryA Met. KhQoboko a' 
he economics educator,~ wa asgnd owokwih r Gy 

Sh learned about tedsgofsurveyor wrote~sml 

~~ data and prepared reports, Subasquentiy, che participated with 
~r 'Dr. Gay in training eueaoscndtigthe vilg energy 

survey, copuerzedt analysisu and report igl shesh 

cotrbuedimmeasurably byfllwn up on toiswhichwre 
ntigiiliihsurvey. This'lead to new insights into~:
 
fuel-and cooking problems1 and resulted in,.betterY 


~~~~~~i 

-

mnderstanding of local people's pearceptions of these problems.
 
She also received training inthe actual construction, testing 
and demonstration of earthen stoves, paolas, grow-holes and 
food dryers, using basic sheet metal, carpentr), and masonry . 

techniques, 

engineering and construction of RB'sp which included many site "ici 

visitor working inthe ATS workshop# testing and evaluating 

-4RETs. Using an engineering design approach incollaboration 
with a stove consultant, several ideas emerged for earthen. 
stoves alone, which were incorporated into the stove 
development program* Mr. Kanetali also participated in the 
architectural analysis of energy-saving designs for Lesotho, 
which form the basis for a.follow-on architectural program, 
This training Involved the use of programmable calculator 
routines for solar energy and of BASIC# a computer language# 



STAFF TRAINING
 

An ARD consultant pi-ovides staff training in earthen
 

stove desiqn and construction techniques. 

tf wF 11vz e 

Preparing the s"nd and clay "lorena " mi xt,u r. 

Omping a firsit prototype 
,to e handlv typical 
!.to.itho cooki~ntz pot ai-4. 



51, ' 4 

"Both Me5~Khoboko and Mr, Kaes receive trainin in 

Strykr This involved the protocol-'and procedures necessary
 

-~*'i'4for proj ectimplementationt logisti and supptfunctions 

Sneeded for surveysr RET design and and witin .xeintin 

materials preparation were stressed, 

Th4i'-'minitative asaistant. and :thei'_6''id -atefor -stock4 7'm 

and supply manager were also given'training. This involved the I' 
introduction of energy concepts# technologies and literatue'at
 

and training inlibrary, office and financial management
 

.procedurest 
 including bookkeeping and calculator use.
 
OfOfenp and Workshnp 

Although the ministry provided initial office and workshop
 

space inthe technical division complex, it was soon found, that 
the one-room office was, too-small, andiboth'the.4office and 
original workshop space wore needed by the village water supply,~ 
project, another AID-supported project# A suite of room$ was 

subsequently provided near the ministry headquarters, The 

workshop, which was established in1978 for building prototype 

RV~s, was also too small for the full-time staff of five 
ezpeoted to use it,and some alternate site. ware considered 

At least three changes of plan occurred, as ministry priorities 
'9---shifted. Finally, a site five kilometers from Maseru In the 

Khubetaoana development area was made available, and at the end 
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transortaioyand utilis. ovihad stzhedokon a ndrs~
 

eventually offices, to the new site has involved delays beyond 
the management control of the project* However, site' 
preparationsp seuit encing? foundation layouts- and - . 

-construction of a build.4ng for stovo testing were completed by- j 

The other office and workshop complex is located in 
Malefiloane villager in the Mokhotlong district. During the
 
latter half of the first year, a workshop was constructed on
 
the Nalefiloane 
 clinic grounds that utilizes solar orientation 
and solar gain. Also, a small solar-heated, well-insulated 
building, to serve as an office# library, classroom and 
overnight accommodations for visitors, was under construction 
by the and of the first year. Both structures demonstrate the 
concepts of insulaLioai and solar heating ina remote rural area 
that has one of Lesotho's windiest and coldest microclimates. 

MRD's contract calls for the acquisition of both
 
latoratory and media equipment for the Maseru workshop and
 
office. Assessment, during the initial months, of needs in
 
these project areas brought MRD to the conclusion that both
 

- should be addressed early so that the project would have the 
proper equipment at the appropriate times, To date, 44 percent 



-
of projec fnds have been expanded for equipm~ent in these two2< 

The majority of the larger itemis have been obtained,<j~,areas. 


and the remainder will be acquired on an 'as-rneecded' basis,
 

There have beenino problems with delivery of materials to ~ j~q 

Lesth nrcz ifnB he ropr apliation~fht *uipment towardeq 


PraiackI~ nfrmattiflflytgO anhd DAka Blase 

To'keepw trackh o'f tecnhnology developmentt from the
 

bortoy~huW~l~a*~5@-a** OU-7 pecial ied77

information systams was established* They are:
 

e theoproject chronological and administrative file,
 
whio forms an historical record and also reflebts 
logistic concerns$
 

*specific technical data resulting from laboratory tests 
and initial field trials# 

e village-level survey data, as collected and reported by
the fielid supervisor, and 

ethe Technology Implementationt Monitoring and 
Evaluation System (TIRES), 

* The TIMES data base allows for rapid filing and retrieval of 

and specific issues under the following headings**information 

* technical--development and laboratory testing, 

* social/economic-acceptance and feasibility# and 

0 e nondaoiton-ilglv1 Implementation.
 

Information will be collected from village development
 

committees, individual technology users, HINRUDWV staff
 

contacts at all levels, other persona from cooperating
 

ministries and organizations# and A"S and RET stafft membeas 
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The importance of the survey proces's to technology 6-

Sselection and development has al.ready been discussed# and the
 
developmuent and'execution of the survey was a major focus of,
 

therojet duing he first year. In md181asalsre
 

of fuel use and cooking practices was aodceord rv
smal 

provide prior assistance for the work of ARD stove consultant,
 
lantQ evans, who was in the field during J7anuary and February, 

1982. This survey was also used to verify and delineate the
 

On the basis of this preliminary work, the survey
 
component of the project focused on the rural areats of
 
Mokchotlong* Several months were devoted to collecting
 
background data on the social, economic and institutional
 
structures of the district# and helping field staff obtain
 
information on the specific village* Inwhich they weres
 
located. Inthis way, a foundation was laid for subsequent
 
cooperation between 13? staff# villagers and loval 
institutitons Intechnology selection, design# field-testing
 
and dissemination,
 

The main part of this effort, a major village energy
 
survey, was designed and carried out initially In four
 
environmentally distinct villaces inthe Malefiloane area and
 
two on the main Mokhotlong reek.. A schedule of Interviews and
 
observations was designed, translated and pretested, and three
 
enumerators (roo the Malof Sloano area were trained* Aweek was
 

-spent by the enumerators and two ANT staff members Ineach of 
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the six villages. Thin5 provided time to establish close 

ith vAillges1introduce exlinte and
cotc w~lA YA4W and m~w rje 

observe as well an conduct interviews concerning energy andf
 

oher rural developmientprbes 

The village energy, survey intheeixvillages inprto 

ongoing data collection process which provides:
 

abasis for'se.rgym"elated needs~andsocial feasibility
 
San 

assessments in technology selection, 

-- pcfic.,n orain-o-ud-rusearcfr-and-design wa 
~4 priority technologies# and>on 

.detailed data. on. local institutionst-cesoucceso skills 
and opinions to guide the project insubsequent work in
 
these and similar villagese
 

~V:<As of the and of'yeaar one, data assembly for analysis was being
 

P~w<:carried outf..... ~'
 

Librarg AnA Media Qev.1g==k~A
 

The project has started'a library an R3T subjects 

(including general energy and technical information)# which 

<7 includes books# pamphlets# assorted technical periodicals and . 

professional joucnals, motion pictures and slides*- Ithas
 

'certainly not a need for specialized information inKaseru for 

many individuals and groups outside ATS and project staff. A
 

library cataloging and loan system was established, and will be
 'p 

maintained by the project's stock and supply manager,
 

Since much of the public dissemination will be via
 

#1,newspapers and fliers, a media file was established, which is 

both a collection of other appropriate technology 

organizations' information and a chronological record of the
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An off ico ';tllff member cataloqjinq andl arranginq books in the 
project'.s RtE'T r f er.nce library--a resource available to the 
entire dhvelopmeJnt comununity in i.esotho. 

Ilerloda of offico work,
trannl.-itinq mnil 
d(ocul,.wntit ln -)I tern t. 
Wt l' O}, a.t1 " . , 



project's publications.
 

A major hurdle in technological dissemination is readable,
 

correct translations. A word-for-word trahslation often loses
 

its meaning when taken literally, such that phrases and
 

concepts need to be expressed in idiomatic language. Problems
 

revealed by English to Sesotho and Sesotho to English "back
 

translations," sounded a cautionary note and provided guidance
 

for those trying to convey technical ideas. Illustrations can
 

also be misunderstood. The project's continuing media
 

development component is working on easily comprehended graphic
 

displays and photography.
 

A project contribution at the national policy level was
 

participation in the formation of the National Council for
 

Science and Technology, which will be the main body for
 

establishing priorities for technology dissemination.
 

Lnmaiy 

Growing ministry support for the project indicates 

development of a strong institutional base. This support can 

be me(icur ed in rleal f inancica l terms. T' paper calledh(- project 

for a $77,000 level of ;upport over the three-year contract 

period, but for the (1O, fi:;cal ye-ar 1982/19B3 alone, GOI, 

support i:.h dtd t,,1: -i,t $1181,000, of which $51,000 is, for 

work:hop ind ()I I ic,. (:cn:;t t t. ion. 

E. T,.'chifv,1)jy ,. ,I Lu ,.l illL ,ald Lu: 1G .a &.I
 

D,':; i t,. t h, 1,*i-k ()I ct,;i11 st't d l . t I) '/ 2J) . :111(1 

facilitic'n2, the project mov., Oa wlith the d,.velopment and 
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~fwadaptation for conditions in L~esotho of num~erous tcnlge 

identified inthe project design and by project staff. h
 

*4, prelim~inary survey carried out'on the cooking and fuel problea 
 W4(Y < 

&Jk~ in mid-1961l, as well as observations# interviews and Basotho 
 .. 

'r staff knowledge, confirmed Initial thinking that cooking, Water 

Sheating, space heating andexen inh-f growing~sao 

weretop-priority energ-related needs. While the fullillag 
energy surveyzwas being designed and exescuted, field and 
abrtr 'work-proceeded-with the mnost likely'candida t*' 

technologies for'meeting .these priority needs. Background work 

and initial feasibility analyses were also carried out for some, 
of the suggested research and development technologies, Sinac 
some of these, such as -photovoltaics, are mainly to* b. applied,; 

in institutional settings# Initial institutional linkages for 
these RETs were established by project staff* The following 
sections provide a technology-by-tachnology overview of project 
activities during the first year. 

Preliminary survey results indicate that almost every 
woman is aware that fuel supplies are becoming more costly and/ 
or less available. Bowever, in rural areas women respond by 

-spending more time in gathering fuel at greater distances from 
their villages, Inpeni-urban areas, the price of fuel keeps 

rising, and occasionally, it is unavailable* Inthe Nokhotlong 
center, the fast-burning shrub Osohalahala' Waam is 
sold by women who may have head-loaded it for 10 kilometers or 
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tr~uck owners wh aehaesedt fom mountainsi~des 50 
~ -. kil£ometers from town, Firewoodr coal and paraf fin are 4 

expnsie mpots ndare tpclyused by the wealthy,, shops 

and government offices. The'other major fuel is animaldung. 
(lisu), which istypically collected from tiaenlsrsb 

dgigit out and drin it on the top o kaa wals 

Vilagers without anmas srals mus colet un fo 

- fields or pathways, or negotiate with cattle owners for this
fuel, usually in exchange for labor., Shortages of cooking fuel 

relult An impoverishment of local people when they buy fuel4 or 
spend long hours to collect it'and diminished meal quality an 

people begin to cook Olazy" meals to conserve fuel. 
To an'outside observer# fuel-efficient stoves with 

chimneys would appear to be a most welcome innovation that 
would receive widespread acclaim. However, cooking requires 
multi-fuel, multipurpose units, a fact which must be 

acknowledged by stove designerso An open fir* in the center of 
the traditional, round, thatched house, a "rondavel," serves a 
multitude of functions--cooking, water hetig space heating 
and lighting. Any ompeting design must provide or make 
adequate substitutions for all these needs, Disadvantages of 
the traditional open fire include a spark and burn hazard 
evidenced by many children with burn scars, a smoke hazard that 
shows up Ineye and respiratory problems in older persons, and 
the minor problem of ash disposal. 



The~, P~l 

To obtain the benefits of the traditional open fire with.. ., 

porability, the indigenous solution is the "paola" (pail) -'&''44K., 

metal bucket or pail with small holes punched inthe sides to 

~~ allow combustion air to enter. The typical pooa is about 30 ,'K2K 

-K centimneters indiameter and 30 centimetershi, ~ti use o '+~ 

burn sehalahala, a fast-burning resinous shrub that acta an 

quantities of acrid smoke, so the typical paola fire is started." . 

outside the house. Once a glowing bed of coals isestablished 

(lisu approximates peat inits heat content and burning 

characteristics), the paola 12 brought Into the house. Cooking 

isdone with pots placed on or within the paolar and after the 

meal, people sit around it,sharing and enjoying the light and 

warmth of the dying embers, In the morning, the ashen in the. 

paola are carried outside. 

The RET project worked with sevieral designs tor improved 

paolas during the first year. One was developed in 1978 by the 

ATS# using thick-walled pipe and a welded grate construction. 

Although long-lasting, itwas deemed too heavy for use by most 

women. Another design, initiated by the Thaba-Tseka Rural 

Technology Unit (ATO)o has roughly an hourglass shape which 

directs the smoke stream at the base of the ,iooking pot. The 

RET project investigated this idea, and it does produ'ae a fuel 

savings of about 50 percent when heating foods quickly. 

Iiowevtc, it loses this efficiency In the long, slow simering 
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'PAOLAS AND EARTHEN STOVES 

The head of the woman'sa Bureau 
iZ'Lsotho and'other visitors 

~compare a44tdsouss the relative 
* merits .of bleveral difer.ent 

types'of nataltbrazies (pao).ae), 

A statt shown ofvistos wht' cokng
melmr group 


durin a etn n eosrtonssina h rjc'
 

wrksop I Maeru
reserchand eveopmnt 




or repeated boiling of many recipes. Also, it does not radiate~~
 
enug heat to 'atisfy,thou. sitting around it.~ Modifications
 

~ni the paola's geometry and holes in its sides are being tried
 
~by the proj ect.
 

Other modifications to the paola, in terms of its material
 
>, > (e0,0o clay, stone), site and internal smoke'stream pattern,..
 9
 
~< are being reviewed by the proj ect* At the same time, a hybrid 
~~i7~+idea Is being pursued,, whereby the paoia is attached by means2~

-of 
 a smoke diverter or funnel to an earthen stove. This couldJ:X~ 
result in'the quick heating and cooking features desired by 
many, along with the thermal efficiency of an earthen stove. 
Another modification involves fitting a chimney system and 
water-jacketed stovepipe to the paola. Botii of these Ideas 
will be fully exploed during the project's second year. 

e Eart~hen fitgyan 

Stoves constructed of sand and clay mixes of the "Loren&" 
type were tested extensively at the Maseru and Nalefiloane 
workshops, Since similar mixes are used in traditional 
building construction, the materials are familiar and 
aoceptable to local people. Hfowever# the thick-walled Loren& 
stove from Guatemala is dewigned to burn wood and crop 
residues, and provide slow simmering. Although the Lorena 
retains heat In Its mass after hours of cooking durn-several 

the day# the design concept does not easily translate to the 
situation in Lesotho* first, the fuels used, sehalahala and 
lieu, require different firebox sixes and smoke chamber 
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1'1 44 

cookingKis donedesgs Secondl'~ eal nth onn or after
 

needed wiepolWare away 'from thehosduigteayan 

at night, when people want to sit around a fire. 4These factors 

~ 
4 44+' .. 

~>lead to a 
Leoh' 

....... + 
number ot design changes in the Lorena to better meet 

needs* ?In factr tbhe pro.tjec tchae t.he name ~ '" 

slightly to,"Morena," which means chief in aesotho. By 

modif Snq__ th combustion chambers, making the walls thinner soA~+ 

that heat isradiated from the stove more rapidly, and 

~jQ~jj adj usting the top surface height to a comfortable level for' " 

local women, the Morena isbeginning to offer some potential 

for Lesotho. Extensive field trials will follow.a 
e Htaed~~ Boat~ Caker. 

The retained heat cooker, also known as a hay-box, is a 

proven technology f or which initial dissemination is beginning. 

Itconsists of a pair of cloth bags filled with an insulating 

material which fit around a cooking pot after it is removed 

from a heat source, When used inconjunction with an improved 

paolar rice, cornmeal (*papam), grains# beans, other vegetables 

a 

and meat stews can be prepared with very little fuel* This 

type of device can also be used with paraffin stoves to reduce'a a +' a,' a:+? 

the amount of fuel consumed.+a , a+ a'<a ,f ,"+>,a++ Versions with straw, styrofoam'' "++'a a+ 'a ++,+++++++a++:'a ''++!y ++++S++ 

- - - -beads, feathers, paper and used cloth as the insulating 

material have been made and tested* The principal barrier Ito 

its acceptance isthe desire of many cooks to stir food 

-continuously. The RET project has considered approaches such 
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DEMOSTRTIONFORTHEKITCEN TAF OF HE ALAE OFTHEKIN 

2Retaine hatooer Womn oo 
~with~~~~ amzmettdsovrtatrc 

insulated2222 pillw~fo 40mnts-h 

same2amuto iei okt~rn 

the-~-- wate to a boi2' the stove.i 

aok
they~tan~cak watctin sla oen pmenq 




a"nwrecipes"..which do not equre.irin ore~ekn
 

under..th lid$uiesirigoroe
 

Solar ovens of various styles were tried by the project
 

found to meet with iitial interest in them am curiositiesr,
_and 


but only moderate acceptance inuse. This isp,of course? quite
 

N'predictable because much~of the cooking isdnein th earl 

morning or at dusk, The concentrating-focus (parabolic) type 

was not found to be very useful as itcan only cook small 

amounts of food at one time, the mirror requires frequent 

adjustment to the sun angle, and the focused 1light on the pot..."""<' 

isirritatingly bright. Vurther, cooking cease. when a cloud
 

blocks the direct sunlight.


;;;' The semi-focused type of oven holds much greater promise. 
Iconsists of an insulated box (the oven proper) with a glass 
dorand a set of reflecting panels outside. Even on partly 

cloudy days with periods of intermittent direct sunshine, 

Vi. temperatures above boiling are produced. Breadl cake, stews,.. 

whole grains, legumes and other foods that do not require 

stirring can be prepared with relative oes. Project research 

also showed that preservation of fruit and vegetables in 

bottles can be done very simply in a solar oven, eliminating 

the need for fuel to boil large kettles of water. The cost of 

about $60 istoo high for the poorest of villagers, but it may 

be attractive to those with more disposable income. 
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*Inabiutional C~ooking Devia.
 

Each of the devices already discussed has potential for
 
institutions such as schools, hospitals and restaurants. The
 
school lunch program isthe first area where improved paolast
 
Morena,stoves and solar cookers (which work well inthe
 

typcaly cearmorning skies of Lesotho) were introduced.
 
Since mast schools require students to collect some fuel on
 
their morning trip or during a morning recess, young scholars 
'nil enjoy an immediate, direct benefit from increases in fuel 

____ 

efficiency, and destruction of limited local biomass will, be 
reduced if such cooking devices are utilized. 

* MealftRUMa 
Stoves made of sheet metal or combinations such as cast 

iron with brick (used in Swaziland) may hold promise for 
Lesotho, Only the most cursory examination of these 
possibilities was made during the first year# but they will be 
explored further in the second* In the same vein, Increasing 
the efficiency of coercially available stoves, by using flame 
shields, small ovens which fit over burners, etc., was 
identified as having p;'tential* 

Water-Heati4ng oachna1ggifi
 

Another major area of project work was in water heating. 
At present, most water for cooking or washing Is heated over 
paraffin stoves, lisu fires in paolas or open fires, 

61wo, devices were tested for suitability in heating water 
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1~I~,.using combustion, The improved paola, was found very suitable. 

The other was the Mlorena stove where A s*Z',aCtG Water 
container? typically a us.a food aid oil tint was placed inthe 

smoke stream. Village acceptance of these methods appears 

favorable and compatible with the need foe one to three liters 
of boiling water. 

0 galar aterskD 

Few small-scale, low-cost solar water heaters are on the 

market in--Leotio. -- oso. the unit aviabear ' 
#350-and-up price range and provide hot water of about 550C 
at the tape Such units may be found on a few urban houses and 
hospitals# shops and schools, where they often work an 
preheaters for a conventional, electrically heated, 'geyser" 
unit. Project field trips to numerous solar water heater 
installations revealed that many wer* inoperative due to 
corrosion or cracking of materials, improper installation and/ 
or se-Ament buildup blocking internal flow. for examples one 
unit was quickly *repaired*by simply straightening a severely 
bent hose connection. The project has been providing
 

Information to contractors, architects and home builders on 
comercially available units and guidance on proper sizing, 
Instalation and maintenance. The project has demonstrated a 
portable, seven-liter, solar vattir heater, made at the Thaba-
Task& flIU* but many people indtcatod that they would rather use 
a solar oven to cook and heat water, rather than purchase two 

solar appliances.
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PASSIVE SOLAR SEMINAR
 

Enerqy-e fficiont buildinps; sola r retrofit 
and insulatini ;t:atItie; are introduced by 
ARD conte;ult, IrIt:; itt a ;-mitnar for architects 
3nd cont. ra ctouri who art* rf,!;,on .;ihle for most 
of the ob i I (ilO1dtl i f ill I0) n 

A) 

S1-]6
 



As fuel prices continue to rise, many persons want to add
 

insulation, reduce air infiltration and so forth to avoid
 

higher heating costs. With the help of consultants, Mr. Alward
 

and Mr. Hamilton, in January and February, 1982, the project
 

was able to provide advice on both procedures and suitable
 

macerials for such retrofits.
 

* La1lu _L 	 iL1Udinugn
 

The project established criteria for energy efficiency in
 

buildings, includinc methods for determining the proper solar
 

orientation on a site, 	roof and window shading parameters,
 

indow si;zing, descriptions of thermal performance of floors 

and walls, criteria for ceiling and roof insulation, 

ventilation and air infiltration measurements and criteria, and 

thetimal maIs!; analysis.. Thes;e criteria were drawn up in 

conjunction with a vari ety of in.o;titutions; and architects/ 

builders in Lt,!;otho, and wer- pr(-.;ented to local architects and 

buildern At a works'hop eondtct ed by Mr. Alw,ard and Mr. ilamilton 

on e u:y 4, 110H2. E i d-nce o t h, i nter,.:t aInd im|portance 

Oft ii:; wo k to, i,:ttn, .1nt( th., POtenlti.al irpiot of' these 

lroject, ootilit ,., i:. t hat twi ce i:; masny peoplie attended the 

work::hu) i:; w1'.1,C ,expert'c ,td. 

i'jtj Ii UC tfulL'i'L '.L 	 atli!.ll 

Yh, I ,oi I :+..],,i i? a ,,!Jiio],Ct activity was in 

qrivenlh l~t:.. I e- . u yet S,.f, , (a'.h),I +. I d:,, + 

* ~. ~ a~J '.L i 

intc 	e ,+xtl-oli l t1, ,rt,wl 0n, ;,.i on in important in tho 

I I I' 
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SOLARN~~ WATER HEATERS AND FOOD DRYERS~j~ 

, O O
 

member ivsiae
 

ofsimple commercial 
solar water heaters to
 
determine the relative
 
effectiveness of avail
able systems and 
indigenous installa
tion approaches (as


_Jn
_hingroungod~lval1._

gravity-feed system),
and identify main
tenance problems.

L~t
 

744 

The project's home economist and enqineer explain the desiqn

and operation of a metal.and fiborg ass food dryer with
 
removable screen tray. User education is as important as 

.. . e .. og.Cn
 



mountains at ZLesotho, the RUT project conducted a training 
program for'nutritionists and agricultural extension agents on 

~<th'is topics The program wos an actual hands-on buidn 
experience, leaving the FTC in Kokhotlong with demonstration 
grow-holes and greenhouses. Many local people Wace familiar 
with the idea of growing seedlings for spring planting, and now 
they have seen firsthand how to build units with common tools 
and materials that can provide crops throughout the winter# as 

more SeIdl ngs* 
greatly raise nutritional standards inLesotho, and the spread 
of this concept has strong potential* For example# the local 

Ivelas9 f di edible,; early Grow-boles can 

hospital Immediately expressed an interest in constructing a 
larger greenhouse for its own food supplies* 

* F1a zary 
Prototype food dryers had been constructed byr the AT$ 

prior to project start-up., These units were found to work very 
well for a few foods# but some inexperienced users produced 
under-dried foods, while others had hard or half-cooked 
products* Project review of this problem indicated that the 
dryers required redesign and additional research with various 
foods, plus operator education* The project dried various 
vegetables and fruits an part of its demonstrations, which 
aroused such interest and resulted In requests to purchase 
dryers, The project also conducted a training session 
nutrition extension workers InHokhotlong, part of which 
Involved the construction of a food dryer* This was received 



favorably, since part of the 1982 crop was loot due t al 

frosts and the lack of reliable food preservation techniques. 

Development work with food dryers incontinuing. 
Research and 10avalfipuMenZnmtiational :Caghnolnglax. 

As planned in the project paper, the "research and 
development" program was to have includeda number of 

to be developed and placed on a feedlot, although the feedlots 
In Lesotho have very few cattle anda government abattoir is 
not yet operatives However# Interest was shown by some local 
farmers and the national pig breeding farm, and an initial. 
feasibility study was conducted by the project* The results of 
this study indicated that the cool to cold climate with its 
large daily temperature swings and the relative lack of water 
Inthe qurnOtites needed would make the operation of a bio-gan 
system InLesotho difficult and costly for either feedlots or 
smaller Individually owned systems, Further, there is not a 
great need for bio-gas energy at the Institutional sites 
visited# which are already on the electrical grid or have 
bottled gas available* Other donors have expressed Interest In 
blo-gas or are developing units# and the project ioacting as 
an Information source for them# but has decided not to build a 
demonstration unit at present. 
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Hydroalctrici 

A.Asecond "research .nddevelopment" act ' ivity is 
4 hydleticit at the "micro". scale, which is targeted as all 
second-year activityp Hoeer roiinc work was done i 
the first year in collecting hydrological data, examining. 

.. 

'potential sites, which involves both the water 4potential and-;' 

~ 'number of possible electricity users, and establising 

",instituional links with ministries and organizations which3 
';would eventuall install 'and operate these. unit's. - tiam fromu 

the National Rural Electric Cooperative Ausoi'ation (NRECA) is 

scheduled to perform detailed site evaluation and feasibility 
studies in the first phase. Then, with the RET team# they will 

conduct a second phase for training local perdonnel in the 
actual installation and operation of the equipment. The RET 

project has several enthusiastic and willing trainee candidates 
from both the government and private sector, 

33 

3 

3 

The RET project technology selection process placed 

photovoltaics fairly low on the action list because 
photovoltaics for irrigation and water pumping would play a 
minor role inthe highlands of Lesotho because most water is 
supplied by mountain springs. Photovoltaics for trickle 

charging of batteries for radio communication are well-known in. 
Lesotho* and the project has helped rural clinics regarding 

state-of-the-art systems by providing up-to-date technical 

inormation and contact with suppliers. To the same end, the 

-
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projct has provided informuation to the vaccine cold chati 

programs The concept of photovolta power has spread to 

private indviBJ.WlOI a a east t~wo huses in Masuare 

installing photovoltaic panel. for a 12-volt refrigerator and a
++?+i~i+ ++ + .. .... .............................
++ ++!-++ ++ 


12-volt lighting system.
 
'Iachna18yy Dgmanu*tra4tioft 

The project received numerous requests for information o 
RITar and demonstrations and training programs to be conducted, 

by the RET staff* (Please ea the list of demonstrations given 

in Appendix B.) Visits by home economics groups# teachers, 

newspaper reporters and interested Individuals to ~the workshop 

site occurred throughout the first year. Preparatio for each 

visit or demonstration were invaluable training for the project 

s taff, The actual demonstrations afforded opportunities to---

introduce new Ideas and technologies, and obtain opinions of 

various BIT devices# thus involving many Basotho In the 

.selectiontechnology and development process. For -exemplar 

timed water boiling contests were often set up between teams--

- :++++++., I+o,+m 
using old and new types of peolas with identical amounts of
 

traditional fuels. Ouch participation assured active 

Involvement inthe search for new fuel-conserving strategies, 

as well as stimulating informal conversation from which 
Important quest~ions and Ideas could flow * Baking with a solar . 

oven and cooking in retained heat cookers also formed regular -

parts of such demonstrations. 

-. . -- -Although great Interest was usually expressed-In these new... 
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devices, the higher initial cost was sometimes seen as problem. 

In addition, the comparison with commercial stoves using fossil 

fuels (for tho.tt who can afford them) and the status attached 

to owner 8hi p of impotted qoods are important factors which the 

RET stialt itit8t rtcoJnize in their promotional tfforts. 

Howeverf , t l,. [),ojt ,(t doe.,; hitvt numi.0Uo1; ordtr.; for specific 

HIT; 1l Iady. It now re lndin. to develop the most suitable 

deAiqns , .and t.ln ptovidt- VET training and support for artisans 

who can fill those orders. 
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A A, PWTURE DYfRECTIONS 

~'"w'~.the 

799Atechnology 

Several' directions have been set for the' 9 3T'project 

basis of findings from the first year'researoh 
developmentr survey and dissemintion efforts* 

on 

I 

.<> 9 

isdveloping th~ese directions and technologies, the prot has,~ j 

used energy-related needs' that have been identified as guiding9~ 
criteria. Four basic areas have been designated as high A 

priority.*'9 

~,.... First, and foremost, cooking technologies will be 
emphasized. Since there are multiple technologies which 

address the energy-in-cooking problem, each will be examined 

for social, technical and economic acceptability* Because of 

Lesotho's Interdependence with the Republic of South Africa, 

many coercial utensils, stoves and f uels are available 
These will be closely examined to determine If improvements in 

. 

A 

their design or use can be made, One example' is the 
modification of cooking puts by the use of insulating covers 

and jackets. Another is the use of small flame shields, to help 
direct heat to the pot* Still1Another is the alteration of 

recipes, especially when long boiling times are required. The 

development of earthen and metal stoves# particularly interms 

of multiple fuels and uses# will proceed* 

':'9 

'9 

Second# water heating, by means of "waste heatO from 

combustion and solar energy, will continue to be a focus* 
Rfforts will be made to Increase public av. ceness of solar 



FUTURE DIRECTIONS AND EXTENSION-"DEMONSTRATION 

Above, the project on the -s. u ef
 
demonstration. ttgu aeli o
 

Belowl meetings with nutrition olasseso church grouaps and other
volunteer women's associations provide ideal 0 Tortunition to 
discuss ways in which now technolo1 Ls and coong methos can 
be used to conserveonergy. Modifcation of cooking mthods ay 
prove as important an elaborate technologies in a total national 
program for domestic energy conservation. 
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potential for both preheating and direct heating of water.
 
Because of Lesotho's favorable solar potential# many now
 

buildings could incorporate solar water heating and existing
 

structures could be retrofitted. Of central importance is
 

* public acceptance of the idea of large quantities (e.g., more
 

than two liters) of hot water available at the tap as a direct
 

improvement inthe quality of life.
 

Third, the development and dissemination effort to make 
biidigs-Aore-en6eg _efficient- 6-- U i ,ill con-tinue i 1e 
urban buildings are large consumers of electricity, gas, coal 

and paraffin for space heating. Insulation, reduction in air 
infiltration, thermal storage and solar gain techniques all 
confribute to Increasing a building's thermal efficiency. In 

the second years efforts will be made to increase public 
awareness+++++:of ++++!these ++techniques+i~ ~ both for new construction and+++++++++++++++++ 11Km):++++++ 

retrofitting existing buildings* building materials, 
especially insulation* will be evaluated In terms of the cost
effectiveness of commercially available and locally produced 
items. Because of the widespread availability of Imported 
building materials (metal- or wood-framed windows, doors, 
corrugated steel toofn,etc. are found In houses in the most 
remote hamlets) and public acceptance of commercial items, 
these will receive more project attention than thatch, which is 
in short supply and not considered 'modern' by house builders 
The Rg? project will be disseminating sets of plans for houses 
Mhope# clinics, etc., which utilize solar orientation, solar 



FUTURE DIRECTIONS ImINTER-MINSR OPRTO
 

Th drectomof the hotoloq Farmrs Tranig enter9 (Minisry
 
3of Agriculture) and the se~nior community devlopent officeDlof::-i
 4 ..-~ 43"'.-.. 3 

a i extension worker
 
.fromboth ministrieos. The Mokhotlonq: rTC Jsoon in t~he bok Lound)
 

Is avail)able for traini ng coourse*# while t~ho RBST; project :provides
 

plans for Ltg r L n in g worksops to iLntrodue-- to 


mateorials and.prototypes for.suchhcoperatilve !::....:
staff,gt.ools,m. ~ '-~ ~ 3~-3~- 3~ 3 ~ - 3111-4 

WUltimtolye
tho pplof Lesotho are talkin and working too3thor
 

tunesad tho nature of their onaraY PrOble"o and devise .; ii 
-do
idoas f w
:solutions appropriateo to loal noods, drawing upon resources and.
 



Fourht nerg
povidng for grwn anddryingfowl
 
stg i l be esalsmn of, a~ site an 
 h eonata
 

shonin the ifis yerlnfor small geeoenss grow-ehnoloni andi'
~i:
 

• ,W atoa of .rdnLt 
wlla~buelet: 


d"asnrt~tlonineffrtsnin the secsondnea.rho*henbe o
 

foo der be uon as pat onf VCthrainong8ad
 

fre anthe
go" aiora proectrst.gri nhuisvlernme istriutio anes asn~entrdadUtlungo *ocistin
 

demostrtio s 
 e Ant r e il be made--t first
 
main comoent hav bee!nardg ee/ or firt
the secndear 


sml-cl hy~odoelectricit
vilon wilb urudtrogh
- gaIntgo and oonnirougWile aenber o
avisenatneffs* incate sond yhearmtd.edfoae

cannls ldhe spaee Ltho diss ltemti rtill
teo 

pupn n theareain mo wfsacateeslest are gravity.,ftd


dso rohe ,orrln or oiy dra
providing erc ond es
maintompnetsaebentrgtdorlofptoliscod yaerir,
 
pumpialla hydroelct Hwllrb e useo 


the 

throte 
thougyoalreheShthe feirst use o ootovollcadmostratosage. Are il iwo-artefftr ortor velmade-h 


toodTdpr e will ebuitepo proideV3? r a n
urantIno 


commu band ihing isralreadetblishoedid.etiluc in Lesotho#
apopthcationwratelectrity*L~niction 
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systems will. be Comparedw pev~ t m Lth-s lh, 

tciopn and small heat engines using the technology selection 
process. 

Activitie .inth a of dissemination and extensionwill 

increase during the second year. ajor components iil be the
4, 3 o, 

production of numerous brochures, booklets# pamphlets, sets of 

plans, short Instruction manuals slide shown# radio talks and 

taped interviows, filmo posters and plays, This will require 

training the ATS staff in mdia,preparationo Proven 

technologies are already being Introduced by word of mouth and 

demonstrations through schools, government extension workers 

and voluntary associations# but a proper media campaign will 

enhance these efforts enormously, This will mesh with the 

VRTa' promotion of their technologies, creating additional 

opportunities for Income generation. 

V.T training will mesh with these efforts* Persons who 

are selected as VRT trainees will go through an Initial 

orientation for a particular technology# Inthe form of 

demonstrations, posters# slide shows and examination of 

construction plans. Then, they will try actual constructirgn 

under the di&ect guidance of an ATS or RIT Instructor* 

finally, they will construct and use a unit entirely on tleiLr 

owns this stop Is very Important, not only to build confidmnce, 

but also to underscore problems Inthe training program so that 

on-tho-spot corrections can be made. 

training will occur In both the laboratory and village. 



Training inthe regional cetro abrtr il erqie 

~for technologies which have-several assembly steps or demand 
skills that are best taught in a-controlled environment,.{~ ~ 

ATypicallyr this woul.d include oolar ovens, retained heat. 

cookers and solar water ,heaters. Training in the village is''. 
more challenging and wudbe restricted to simpler, non
portable technologies which require fewer toole and materials, 4 

ouch as eate stvs grwhoe odres An 

---Icesdif rainsaig wit--the,--.rg i:'>lted

projects and programs is anticipated. Since the RET project's < . 

~scope of work isnecessarily limited,'some other technologies 
. 

will be tried by other organizations. A few examples are ' 

large-scale bio-gas systems, industrial solar ponds, and oil-, .~.' 

seed production and other bio-fuels for diesel engines.,
 

Institution-buiiding and staff training are interrelated* 
ongoing processes. As it grows, ATS staff handle more of the 
day-to-day operation of the project. Th 4ultimate goal is, of 
course, to have a gradual phase-out of the RET team during the 

project:z third year and for ATB to be a fully operational
 

institution at the end of that year. Thus, training involves a 
great deal of daily operations and logistic supports along with
 

technology development. Internal training for the Al'S (i*e, . ... 

Basotho training Basotho) is crucial, such that senior Al'S 
staff are being provided with training skills to help junior 
staff. Emphasis is placed on professional advancement, and 
participation in relevant courses in Lesotho or regional 
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conferences is encouraged.
 

Institutional awareness of RETs and energy problems by
 

MINRUDEV and other ministries is most important, and the ATS is
 

developing awareness among these organizations about the
 

potential of RETs. Presently, energy conservation, solar and
 

nonsolar technologies are slowly being recognized. Since the
 

ATS deals with appropriate technology in general, it will
 

emphasize more than just energy-related technologies. The 

ultimate goal is for ATS to be a national resource for problem

solving concerninq RET.; and appropriit,! technology. Building a 

high level of aiw.1rene.!s; o the:;,! area.; and AT;' role will help 

permit achi,,-.t-.:tnt of thi ; goal. 

At the nt.ional policy 1,:vl, th , project will work 

closely with .11 zy ofa-I., 1 ,.lqy andthe :t rni Millef- oil 

electricity anlt 1ul pl.inninq and palicy. Ah:ao, project 

particip.itin In t tion ,l C,,1ncil lot- :cx,.ie rindt. U 

h.l.1 tht, v,,Ce:; tchnoloqy 

in th, .:q,,Ii.i -. I ,II S iui 

Technol oqy will ::,IU" h 1(,r selection 

, !u!ur T,) : ol:.,,! 11 t ,al 11nkaget 

with (,t114,-1 rt,!,,, ,,Ounr i t , the. r,,,ct And AT:; t.dti f will 

I),ipart i ,,tt g Pt ',VJ~Thto, lnere.ie, re'gi omil t,:ihnIcaj 
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Appendix a
 

DEMONSTRATIORS -- 1981/92 

Maseru District
 

Peace Corps 
 August 22, 1981F. N. C.0. 
 September 16-7, 1981
Food Prtmservation Unit September 24,1981 

October l, 981Lesotho Women'si Club 
Food Pre;.rvatiol tnjit October 1, 1981 

Lesitho Aqti cult:rtll Col lege Octobt-: 20 , 1 9filL. T. I. -- Car pentry Octobz 20, 19811
T. '. 1. -- |ljtctfO'i c:, Laboratory Octobt- 21 ! 9til 
[L. T. 1 -- T . T. o'. Octobt I I 1911
Agri cul t. t , I Di :t r i Ct )f f ic1. V. Oct ub-z 2B , 1 901!;. tov-I,.- d, 1 9111 
Lesotho : k :,ciation No, i.mb Iiwit-::;ik,.t , 1981
Nutrition t)oTh tcUi1Eczb:i 0111 NuV '.-w 2 , 1981 
Anq ican C,.ntt Deirn , 1 , 1 9 1Petce Cot 1:. LP,ci 1, 19 1
loitekou , i ' Aj.:.ociit on Jarlul4 it i I ' Otl
Pall tc, tchln :Ltat! Pteb ui,Aqr ±cult or l J{,:;,ir ch I 902Jr o:i y,2, 19112 

NM tn n, V ±11 ,lt- Qcl:Ot er 6, 1981 
I'a z .111,1 Center xtlrch 2-26 19hZ 

Z~ot ;C-1:.aOctober, 14, 1981 

I. 1'. ,:. ::. -- )hob0on April 29# 1982 
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Appendix C 
rnrnin~iS.ARm OP& KARC. 19m11 

Jo Stryker, project coordinator. 

N. aq d I admtis CUM assistant. 
atock anG supply,10snager ecuitment pospoe
 

Lota_ -tadvision
 

War Ong n
Be ,hoea~ 

essrso Caka and Ls assntsolarengineers 

Bo IhabIsti senal teohhLl officer 
No Xboboko, menior tech ical o~fioec
i.Lenonot technic1l assistant
AdointsL and Natelew, technical assistants 

fl- a. Penn&Car 

No Nie lab ca Co oordinator (resigned)Do HacteanLtrehio~ center coordinatorDo Pa"Ustregional center coordinatorNo.....aiin rLonal centric coordinator
 

o.f... regional center coordinator
 

So Norton, general development officer(truhDc19)
Do Beentuu, general development officer (frm Jano 1982) 

No PVept Mokbotlonq district Counity development officerPo Nattoov development officer, OUDCO
DNagers credit union development officer# mgmt advisor 
,Indinuals under recritment 

..diidul to be transferred April 1e 1902 
3, : -3i-.!O~int:O~il
 


