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Ththe'>~J 4 ,"4..-4 
SUMMARY. 

SFour separate steps, -were followed in 
 order to develop thie
 
rQmation that i's 
 n this report. First, with direction 

from MMRWA ,a-ndLI-B-PIET,__the _cur-remt: and-.potentia1--orgariizationsminisptrLes' etc.' 'who are carrying out or who might 
:,dev pRETactivities were identified. Discussions were 

~held with ;the appropriate 'people in these organizationsAppenixi(SeeTwo). Second, the Mission of each department 
ororganization was established, and in particular how 
 that 

mission related to RETvSand vice-versa. Third, the specific
"activities that were, currently, .ongoing or planned over the
 
h'next fi!ve years ,were discussed with a view towards 

fdetermining whether or not ,adequate competency levels 
existed for 
those staff who would carry out the actiyities.

The importance, of localization was always ket in mind.
 
Fourth',-,where competency levels were not ade uate or the

personnel simply did not exisI, then a training plan was,
suggested. In determining the content and the type of
training, as well as location, 'various strategies were
 
considered-always with the intent-lof choosing the most 
(cost

effective) option and wherever, possible building on the
 
normal training patterns in Botswana,
. Overseas training is 

- suggested only if .it is-the only real option. 

In terms 
 of general educa'tion of trained professionals,
clea...y Botswana needs more local engineers and architects.
 
As-is discussed in this report, this can best be done b.'

inte'grating energy 
related training into their overseas
 
degree4 programs i and structured manner.
in a, well-planned
Also, individuals studying for certificates in Botswana will 
also need some additions to their programs. This must be
built into curriculum at Polytechnic and Brigades over time 
and,with help of some outside'expertise. 
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In terms of required skills that can be 
 met by short -term
tra'ning in Botswana, 
 there are a variety of needs
identified and plans put 
 forth in, this
for the report ,. They
most part with ongoing activities of BRET and deal
 
the likelihood ,that with
 a number of BRET technologies
eventually 'Will
(some rather soon) be 
 ready for ,' widescale
dissemination. 
 In most 
 instgances the instructors - for
training suc
are in Botswan and ,many.of th training
-lhave alreadybeen done. 5essions
 

2 ___.cp - arenewwill require support and attention 
from the 'Energ"y Unit -,of
MMRWA 'to see 
that they, are properly prepared and" accomp,ish
their goals. Of particular importance will be 
those shortterm training workshops ' 
or sessions
installation, maintenance, and that address the
repair of technologies th'at
have been installed 
 in the "field. It is 
not possible 'to V.overstate the importance of this 
 type of training. Future
acceptance and the degree to which technologies spread
- will
in large part be determined 
by how well this type of
training is done and 
 how well '" the departments who 
 are
responsible carry out their maintenance roles.
 

'Finally, except in 
a very few cases, all tbe posts 
 discussed
in this report already exist. 
Most are currently filled
people.who often have extensive and important training 
by
 

and
experience related ,to the acti'vities identified here. 
 Major
increases in personnel numbers 
 need occur only with very
widespread dissemination..
 

f. ) 
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SSECT ION'I 

V ~~ ~ ~ INTRODUCTION 
:'' 

This-report provides in~formati.on and 'nalvsls o r~ia*<needs,in "the are''o 'reaw~le ~'enerv 
 Th taing <-Y
~'assessmen't was.carried'out'duij Ariadao~95ad
 
introdut Provideseithe& ba 
 the BRETI projec. .-The.'' 

intodutio prvids' thebackgro.nd, context., and, pr~ocess

u1frteassessmqznt. 

Over the t five years ,ther6 ha een n.ncrenasg amount NW 
activi throughout Botswana in the area of renewa .e
 

energydevelooment. 
Except fordthe area of solar hot water
heating, ..ost of 
 this 'activity 'has'been, within the 
 public
sector andhas been encouraged or actuallw' supported by 
some
form of' Governmpnt of Botswana 
 (GOB) activity project..
,.thin Government.s acti vities, the key mandate nd the 
 'V . -majority of activity over the last three years havie "been
 
.- her directly or indirectly 'the result of work ccried out
by the Botswana,,Renewable Energy \Technolov (BRET) project. 
 ".
 
Several factors have 
led to the carrying out a' training 

eedsubstantial 
 at this time. First, there s now a
substantil
.
 body of experience with various t~chnologies and
agencies or organisations. 
 This means that the:. trained.
 manpower strengths and weaknesses- in each organisat ionl 
 and?;

many technology areas ,have 
had the -opportunity ,to,,be
assessed through direct experience. Second, the Ministry of
Mineral Resources and,Water Affairs (MMRWA) has b.egun
.. to .

develop the informatio,-, :to set priorities and areas of:
concentration in renewable energy. 
 Some of these key.' areas,
are outlined 
 in thle. new National1 , Development Plan 
VI
 
(Summary in Appendix One).
period of Third, the BRET Project-is in a
transition<-and .-it is timely to examine the
training issue: 
 What types of 
skills ,;,and training will be
 , requ'ied <.Doth irrmnedia tely and in the long term so as to hav'e

adequate,;bxilled manpower to 
carry on work ,in ident.'fied key
areas of renewable enerv?
 

Giv en interest specifically expressed by MMRWA 
 due to the.
'.transition taking 
 place within BRET, this 
 assessmrfit has 'focused primarily on the activities undertaken by BRET.
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Esp"cial-ysset focuses on 
 immediate
th 	 e trailngecer.. 4 ; 
• ,'4nce
. tocarry on the activities that MMRWA has ,re ain
indicated are of
primary importance 
 inthe short term. This training is .4been


requredato keep BRETactivities go 
 nithe areas of water
 
S 	 pumping , phtovoltaics and extension and , arkenainglof

cooking technologies. In some istances,uncertainty remains
 
as 
to exact saupower needs and arrangements. The secifics

Thave nopt yet been worked out 
as to how all these iativities
 

.. will be carried outi
aby 
 whom. Therefore, in some cases
 

of BRET activities.
 

assessment also focuses
,.he 
 on the more general longer term 
,

needs (5 years) of agencies that have been involved with
BRET or who 
 are 	likely actors in future renewable energy
activities. In these 
cases, more general educational needs
and 	avenues for basic, related 
energy training, have been

covered. Some of thes activity areas require general

curriculum evelopmeOnt/adaptation 
 to 	 include renewables
;information nd training. Others are best addressed through
the inclusion of certain subjects in 
overseas training of
individuals studying for degrees under bonded arrangements.
 

Assessment Process:
 

The 	scope 
 of 	 work for the assessment and a listing of
individuals consulted is contained in Appendix Two. 
 Wherever training plans existed 
 that were relevano they were 4
taken into account. 
 In 	 all instances the positions
>4 

have been placed on the matrices are existing posts. 
that 

In all
but a very few cases, such as "RIIC, these posts are
~444.' currently filled. WJhen they are not,-it is*. so indicated in
the text. Should the level of activitv ]'n a certain 
area
'4 increase very much beyond 
 the current level of activiity


>4under 
 BRET,,then additional posts may 
 have to be created.
 
That is, as the work load of 
 certain departments or units
* increases, then 
 the number 'of personnel-i Lequired will
* increase,. In those 
 cases where the services related to

RETs are substituting 
 for former nonrenewable energy
technologies there wdill be 
no increased personnel 4 But_ in
 man ofi/the situations discussed here 
(outside of improved
buli design), the long-term trend will probably be cfor4
 

'. . increased GOB, services. 

4 	 . 44 



i 
li~e vSt Malnor, v of' senior level te i 'lPosts are

currently h el1d by expat4riates. Where this is the case, aln
aster~i sk has been plIaced on the 'matrix nfextto ths,'
bos a.tIons. 
 These ares, therefore, the k~ey pbsts-,that need t~o
- ei...c s,to" th se.be 16cal ized Training overseas under ,bonded arrange hents 
hias been,'cuggested in most of these cases as aycost

waeffectivema getting pexale trained in into the
 

as
_n Btswnaonsantv eamiedandthe oopportunities (" -utiliizing.1i for:: those ,processes ;.and activiies, were 'maximized
;... t. the fullest- in -making suggestions for tiraining plan s In16n
Snlng suggest eo ano ..;,i.;an:attemptstraedining:to costeffective b oc inhr an and-reasonable plans,..' !pep.wh.ae.wredwt


loaeog However,
:ossible.
in.Boswan wabosatyexaer shrttermgiven the needv for,:beenbasicused -wherever:":, a trainingdchas technical.
addthessedriies
¢-..
 
'skills 
 or . .. : I
,ocalizationat uni'ver'sityof,expat'riate tech~nicahigher l levels,' the need "
positns cannot ;fort
 ' 


highl steress. 
 bnly wnhis manner can long-term traindng
for manuower requirements an aective 'res 
 maximized
 

u r Ac ttThe e i v i t i e s For Minssuggestineral Resources and I 

ocWater Affairsh:tr 
 an has bee uh
 

.,..he irenewable. energy gavcteivty.n They are also under the genical"'
.... VI co ta f v projects ,that re late directly to - -. t, 
lpprpriat of The: responsibi ldityWaterTechnology"rMMRWA, fist of "thesei ,WB 19,,:/,on /and conains the continuai o ' 

of the comparative ater pumping progr s.t c o e 

hTraln sneeds for pumping technologiens tw o
rfall o r nto
Sgeneral, categores;m first related 
to •the contnued
uompartive pumping 
tesstand second, Rshoud aterntive
 
stems 
, ,u advantageous,.then'a
program in chvosesfietechnologies. Tansteppedrltneds up rely ttraansng
e , t4Y
ato etnrs are under under
activity covered
Deartme c of.iWater Affairs and thearie.e. h g the 

,...... section oE LMLGL.
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The second NDP.VI proj'ect is "mR 01" on "Alternative Energy
,.Devl.pment".oflocal fuelsin substitution for imported

fuels arnd ,ofimproved efficiency. of fuelwood use. The'technologies chosen for installation and dissemination fall,
un'dr a 1.numbe r of~ theagenci,s and organisations discussedin thi's report. Therefore ma'hy o~f the training discussions
(repor~t sectitons) which follow~ relate to this project.However; it is assumed ,,that the Energy Planning Unit of 
MMRWA will be coordinating these efforts and in a,..,number of 

discus.,ion below 'on the Energy Unit then has special
re'levance to this project. 

The third project is "EU Rural Lnergy Supplies" cdeveloping community woodlos. E e sup.l s"on 
production plan and project is to be developed, which willrequire training for a number of forestry and extension 
personnel. The training assessment that this will requirewill not be addressed in this report but assumedly will be doneunder a separate effort for the Energy Unit. However, itshould .be noted that experience in other countries indicates
that the need for trained personnel in community woodlots

'(,,projects should not be underestimated. Without adequate
numbers of trained foresters and people knowledgable in the'social aspects of community.woodlot development,,' the record
shows the potential foi fail'ure to be quite high. 

The fourth NDP VI project, "EU 01" on "Energy Technolog .Substitution", covers renewable substitution in all sectors. 

To the extent., that he energy source for sbstitution is
renewable, this report covers the -key training needs, as 
already identified by current activities and end useapplications. Again, these are found throughout, thediscussion of specific agency needs. However, those areas 
or end uses that have not .yet been given prioritv
consideration by government during the past few years,
but may be addressed in the years to come, a'e coveredthe extent"possible at this time only by identifying
opportunities. 

-F 

' 

, 
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The-fifth project is "EU 04" on "Rur a Domestic Renewable
Energy Technologies R & D and Extension Servi Ti
hi's
 
pr~et to be, managed- by the Energy. unit, requires the 
development ,Ia,,long'-termof a R ,Dcapability in the.
reew'ables ar-ea. 
 ,Much 
 cf the training for this is ,based in 
over-seas training' of bondedidiua&n om progr ms. (The energy unit wi-I .,oced to 
 see that- to e
 
individuals who are to 
 carry ou this work (or localize
existing positions) do in fact receive the renewable 
energy

related training as part of their norma") program or i'receive

ippropriate short courses 
before returning to BotSwana.)
 

Related to this fifth project,, as well as to some of the
 
'others, is the extremely difficult problem of training
extension personnel. 
 Given the current uncertainty as to

how extension will be organised in 
the near future in
Botswana"and, especially, how extension will be carried out
V : "' with renewables, the problem of addressing training 'needs
 

. and plans is not possible to fully resolve at this time.
Ex ension of renewable technologies sometimes is a matter of
working solely with government personnel, at other times
 
with the general public 
or even almost completely with the
private sector. It all depends 
 upon the technology, its,
means of production, and the decision 
as to how best to get it.. _.,
accepted and institutionalized. (The energy unit will 
 have
 
to maintain an ongoing capability to assess nationwide
extension training
plans .3]-: needs and develop appropriate training
 

... .
 

''. '.
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MINISTRY 	0OF 
MINERAL RESOURCES AND WATER AFFAIRS
 

This section covers those BRET activities thatare likely
 
to' remain, directly under MMRWA. Of ba,.rt,ic-ular-.importance

''~tne nergy Unit.
is 
'2' ,22~ 

However, bef ore "Proceeding with'this2"2 ~'~disc~ssion:a
few comments on 
the pofthe 
 matrices
 
thtare 	fo.und 
in ths report arein order. The,, purpose 

the matrix is ,to provide,a summary2of 

11'nand 	 of the 1 traifling. "plans required ,.by he department 
 or
organisatLon under consideration. Activities that 
 have
unde theacti ver 	 ave
been already planned,or ar very likely/likly~ h bneen listed.
s
 
-unde
theactiity column.
Personnel required 	 Then the competencies and the
to achieve these activities are listed
 

under the relevant column. Finally; 
a summary of the
suggested training plan is 
put forth under the training

requirements col.umn.
 

A. The Energv Unit 

; 	
Since the energy unit, is responsible for overall
 
coordination of i n government,:.'-,t .'i;!i


>2 : .	 thei unorit's mnoe ble a-ctivity
renewa :., 

the unit's manpower needs and requisite training are 
 of
real importance to 
the future of renewables in Botswana.
Naturally, many these
of personnel requirements

are also relevant to nonrenewable energy needs 
as well".
 
For example, certainly the energy unit has need for a
statistician.,, This person should have resposibility 
-for

data on renewables as well other types of energy data.
as 


SThre are 
several other functions that the unit will need 
 .
 
221"' C',".to be, capable of carrying out but 
 may not require


2-'renewable. specific' 
 people. Basic engineering
 
'assessment of documents 'an. 
 reports, 'economic and
 
financial analysis of technologies and programs, 
 and

coordination and management of 
 programs and activities
 
throughout2 government.
 
These skills currently, exist for 
 the most 	.part in the 2 

energy unit !butwhether adequate time is present, 'given 

<'''2 .limited numbers of 	

2
 

staff and current responsibilities, is
certainly questionable -- especiajl-y 
in view of the likely

,developments curing the 
next few years,. One way to
resolve this would 	 help
be energy-related 
courses (or short
 

2 -trrini'ng) as part of postgraduate traingo 
24,2.2,individuals 
 g 2inc ,overseasunder bonded arrangements
t.hemnistry, and 	 for


who upon return ::would be attache'd to
 
th2neg unit.2
 



Depending upon the 
 level of activbtcu in g etting the
private sector produceto 
 ard sell renewable
 

....... _e chnologies, and the exteto extension
upon which

activities are needed with whatever variety of target 


-groupsenergy unit need in-house extension
the will 

capability. 
 If nothing ,else, this capability will be
needed to assess 
whether ori not the activities being
carried out by other~groups 
or agencies are effective and
 
appropriate. 
 1i will be crucial 
to bring a solid energy
sc andite development of
to training plansrelated
t oi t--ieOtherswisecn extensionrtnvtil 
 ' extens ion-,activities may 
 not reflect 
 the eergy focus needed.Developing the right 
energy training for extenMsion 
activity is something in which the unit wilbyneed to be
actively engaged.perspcitthe dTherefore, e:xtens'ion/training personniel
 

(Awill be iieeded.
 

B. Water Affairs
 

Water Affairs will be taking over 
the comparative pumping
assessment and all 
 related maintenance resnonsibilities
for the PV and wind pumping systems. As' all 0' & m 

tresponsibilities for 
 the' other types of pumps, (e.g.
animal traction, biogas) being
are handled by, otherorgai~izations, the only training needs 
 at Water Affairs
 
are related to the comparative assessment methodology
the wind and PV systems themselves. 

and
 

Comparative PumpingAssessment And 4
indmills
 

As has been made clear by everyone, the current plans 
for
 an 18 month continuation 
 of the comparative' testing
program will require the engagement of an engineer with

the necessary range 
 of skills to handle each of the
pumping systems plus the comparative pumping methcdolog
that ARD has developed.' This 'one required post in
is the 


* Water Affairs that does not Currently exist.
 
9*.It 
 is likely that a number 
 of syste'ms will no longerrequire any testing 
 after this period. However it is
also likely that the Ministry and Water Affairs may,,
determine, that the continuation of some type of
comparatiVe testing will 
be necessary. Also, decendina
upon the results of this 
 testing, a decision to support
the widespread installation of 
one or more alternative'types of systems may be made. Whatever the outcome, theDepartment should be prepared tolsend one local engineer
overseas on university or postgraduate training


in the appropriate pumping systems through theinclusion of selected 
courses 
 during the degree program
or at the end 'of his program.
 

,
 

,
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n~e most Ue 1 combination wou 2d be tb tr1:ain 
mechanical1 engineer- in wincdnill,- fechnology and in the

anaytialtechniques necessary for comparative testing
and analysis. Such anapproach would take care of the
 
manpower needsn and training requirements of Activity

number' one, Matrix 1, and all of the requirempents under
 
Matx... 2. This engineer could, work.within the design
shop and handle design, comparative ana lysis. and
 

_______selection 
 of th at
 

Idall.the V- and electrical - design person, discussed 
__ 

belowiunder PV pumping systerns,could do much the same and
provide increased depth 
 to the design and analysis

capability of Water Affairs.
 

As noted under Activities 2 and 3 of Matrix 1,only 
 some
* in-service training will be needed. For the most 
 part,

this would consist of experience with particular brands

,of wind machines and with developing troubleshooting,

capabilities over time.
 

Photovoltaic Pumping
 

The Department of Water Affairs has 
 requested an

electrical engineer to be 
 attached to the Department or

for a ost to be established. Should electrical 
pumps

powered by the grid and/or PV pumping!become more of a

practice than at present, then it is clear* that such

skills must soon be present at Water Affairs. , For, the ."design shop, a well trained or experienced engineer could 
be given adequate training Iin PV pump system sizing,
operations, etc., here in 
 the field, if he were to work
 
with a knowledgeable engineer for several months.

Naturally, all possible attempts should be made to have
 . "this a localized pcst assoon as possible.
 

An ideal solution would be if an engineer with a mix of
electrical and mechanical training 
were to also have' an
 
appropriate PV course or short -term training as 
part of
Soverseas 
 study, then to be followed-by several months of
" on-the-job training, 
in Botswana with a PV -experienced

engineer. One of these approaches will very adequately
 
-answer
the manpower and training needs cf Activity' 1 of:
 

Mlatrix 3.
 

Activities 2 and 
3 of Matrix 3 will recuire- to 3-day

short course and some in-the-field training. Assuming

that the pump comparison program continues for the 
 next
 
year and a half,this training can easily be carriied
'during that time. out


The personnel currently exist at Water
 
Affairs thatwould carry out the work, except for 
 the

trainer who would presumably be the engineer in charge. of
 

a. 
 the comparative test program.
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Ow -he l-.. e rM, 0thr snoo will recuire an 
_nceer ,io r seeio technia c n "wjha n eeI ecctric

b "Wzackg c .for AC_ cowered cum-ps, an -:4 this ucoper so 
alo eal with the PV-powered systems. 

Cm'IDepartment of,Electrical Engineering 

This section covers DEE training needs and plans for 
 PV
 
lighting and refrigeration systems. There is also a brief
 

c'cusinof some other technologies that ,the staff 
 at
 
DEE expressed interest in pursuing.
 

Training plans at 
 DEE are complicated by the fact thatthere is no training officer in the existing post; and,
according to DEE, therefore, no training plan. In the
area of photovoltaic lighting, 'Matrix 4, 
the key longterm need will be to an
localize electrical engineering

position with someone who has had the basics of PV 
 power
 
as part of his overseas university training. This should
be built into the program of a student going out under

bonded arrangements.
 

In the short term,both engineers and field personnel need
to'-become more familiar with PV-powered systems 
 through

reading some of the practical literature and getting
experience installing and monitoring systems. Initially,

DEE feels that a 
3-4 day short course for staff at

headquarters would be helpful. 
 It would cover the basics

of PV systems sizing,' design, installation, and
maintenance on a very practical 
 level. Parts of such 
 a
 
course 
could possibly be dealt with by engineers through

BRET,if held prior to September, but a fully adequate
short course would require skills not currently in
Botswana. In time, a more oractical short course would
 
also be given by DEE staff for. 
regional DEE personnel

(about 9 officers).
 

Ancther option might be to approach one of the
manufacturing companies who give 
 courses to do one here

in Botswana, (posslibly including people 
 from nearby
countries), as a promotional effort on their part; e.g.,

ARCO Solar, as thev come 
out here from time to time.

DEE might a'lso consider sending out a local engineer for
 
a short course.
 

Of particular importance will be the ability to 
carry out
 
sound economic analvsis, 
as well as assess the social
aspects of system use. This capability needs to be given

special attention.
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as most appropriate for Botsw~na. 

other Technologies
 

Interest was expressed at DEE in improving the capability
the department to-work ,with a variety' of alternative
 

energy technologies that wou'ld alter 
lower the demand for
electrical energy, or increase its supply.
 

Examples given were 1') wind energy farms, 2) large biogas,

electrical generating systems, 3I)institutional solar hot
 
water heating system design, testing, and/or' selection
 
and, 4) improved capability, to design effective
 
electrical systems for 'itput into the building design

phase for govennient buildings (e.g., heatiLng, lighting).
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4	 
these~iW;4".4'.'.-4 All'Eof' areas, irve dcisions concerning ;mahndats 

~. 	 ano p'oriti=es n which t-he.EnergyUi will be i6'o'e" 
it would. seem that resource or technold6'gy assessments' in 
these areas should be. carried out or coordinated by ,.'the 

* 

Energy,(,nit rather than building an overall assessment 
and planningoperation in DEE. Naturally,,. such tyactivi 
would be carried out with the involvement 'of appropriate 

.'departments.. Care must be. taken, as, resource or 
technology assessments in ' these' areas would best be 
carried.out by consultants or individuals hired expressly 
for an assessment, who have extensive experience in 

'4 both the technology under consideration as well as )the 
~d&od'i'naB-t-sW-na--

t Coal-fired electrical, power plants or imported hydropower
 

are 	 likely to produce power at much cheaper rates for 
grid power than the closest alternative, which uses
 
d;estic or local renewable energy. Given the
 
possibility of coal-fired electrical generation, and that
 
current knowledge of the wind regime indicates, it being
 
rather weak for electrical generation, wind energy farms
 
are not likely to prove cost effective. It may not even
 
be worth carrying out an intensive assessment.
 

Due also to coal-generated electricity, it may be that
 
generation of electricity from large biogas systems could
 
only be attractive where problems of waste disposal
 
would, if solved, contribute to the financial benefit
 
stream. The only exceptions to this are likely to be
 
stand alone biogas systems.,
1
 

How the Energy Unit can resolve the issue of' DEE
 
personnel selecting appropriate institutional hot water
 
systems and insuring that proper electrical consideration
 
is given in all building designs is beyond the purpose
 
of this training assessment, as it is not really a
 
training issue. However, should DEE actively take the
 

' .	 role of selecting appropriate systems for all government
 
buildings then DEE personnel will need training in 1)
 
basic system design, 2) how to technically assess the
 

'.general 

, 

performance of systems on the market, and 3) how
 
to carry out cost/benefit analyses on these systems.
 

' 

44
 



-19-


OTHER MINISTR1ES 
IN THE GOVERNMENT OF BOTSWANA
 

This section covers the 
 current and 
most certain future
activ'ties 
tat will 
be carried out by ministries other than
MMRWA, In relation to renewable 
 energv and subsecuent
 
tra ning needs.
 

...Mint_' of 
Local Government and Lands 
(MLCL)
 

Photovoltaics
 

Training of 
nurses to operate the 
 PV system (Matrix 6)
associated 
 with a health clinic or post can be
accomifec 
or the BREr installations at 
 the time of
installation and Immediate>y 
 afterward during follow- up
 

_erscn or crew. T.h-s 
 will most orobab>- becarrYeo
%7 EE once the PV 
cut 

lighting and rezriaeation operations
are switched from BRET 
to DEE. Any decision tC install
substantial 
 numbers of refriceraticn 
 systems should
probably wait until 
at least another vear of experience
is carried 
out monitoring the'currently installed systems
(although PV for 
lights, battery and radio use might be
done immediate>'). At 
 that time, the most appropriate
re-rlaerator and 
system design could be 
standardized 
 for
 
dlssemination.
 

Then 1t would probably be advisable to 
 have ULGS run a
short 
course for nurses, who 
 might be stationed at
sites, 
as Dart cf their in-service training. 
PV
 

Depending
u-on locatio. and the speed of 
new clinic and health 
cst
expa rsion, t is certainly possible that up 
to 100 clinics
and 200 health posts might be eventually considered 
 for
 
PV systems.
 

Thei recuir under L.C- - 2 have
.. .. ctit 
 wii1l h to bev tocwor.ed out between 7C, MLGL and Councils 
 ateert
:inal arrancements". .. a~ minimal repar~ ~ ~ - m aa -p p i ~ t= is 
r -eujre4 cn a cistrict basis and can be easily set uc and-struciOn gi'n by DEE zersonnel. 
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Hand P um, 
Assumino that cstrict 
ouncils take over all hand- pump 

installations and maintenance, a 
short training coursewill have to be ron for each of the idistricts where
hand pumps will be used- (Matrix 7) This can easily becarried -out by the current Water Affairs crew, who havebeen installing handpumps durfng the past two years 
 with
BRET. The 2 Water Affairs crew could carry out the
training by installing one 
new hand pumos in 'adistrict as
a training activity with the council cr'ew. 
 All steps as
wel- as-oaintena nce-procedures could-be covered-in- about..three days. Due to the simplicity of the pumps andK thefamilarity of council 
 crews withipumps in genral, this
would be an adecuate training program. 
 Currents plans
are to begin this process by early June, as 
part of the
installation of 
 15 new Mark II hand pumps. It is our
suggestion that a schedule be 
set up by Water Affairs to
carry out this training 
with all districts and sub
 
districts that currently have, 
 or Owill be soon
installing, handpumps.
 

Other Pumping Systems
 

Once the current comparative pumping program 
 is over, anumber of these systems may be 
 turned over to councils
for operation and maintenance. DEE 
 and Water Affairs
will help with major repairs or stocking of spare
components. The 
more that goes to the district level, the
more that people'at this level will have to be 
 trained
for repairs. In other words, the detail and length 
of
training for council and other district level people 
can
only be determined 
 at that time. The expertise should
exist in Botswana to satisfy such training requirements.

Matrix 8 outlines the training needs.
 

Should particular systems eventually be chosen for 
 wider
application, then the figure of 
 20 to 50 people trained
at the district 
 level becomes a necessary target.
Pumpers, senior operators, mechanics or 
repair crews, and
water technicians and operators 
 would all have to be
trained at varying levels of maintenance expertise.

training could be made part of 

Such
 
normal in-service training
sessions. In addition, basic training 
 in PV or
windpumpers (as appropriate, 
 given the choice of
technologies for dissemination),, should be 
 made part of
relevant programs at the Polytechnic, at both the 
 craft
and technical levels. 
 Further discussion of this 
 is
provided in 
the later section regarding the Polytechnic


itself.
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:. MINISTRY OF WORKS MLG, BTSWANA HOUSING CORPORATION
 
d AND SHHA, REGARDING: . ... .........
Energy-Efficient.. Building Design:
 

4 KV Due to the centralized natuire of responsibility ifc
design and construction in Botswanaprobably 90% 
of those
 
individuals who design. non-traditional buildings are

within, or design for, three organizations of government.

Moreover, there is substantial similarity inp training
needs for design departments of MLGL, Ministry of Works, .- ,.
andotswana-Housing 
 jLhoT .ere..orea
Cb"& ' T general
discussion of training 
 plans is presented under this
s-ction,(,including
' the training requirements matricesl
" ': and .-dscussion
importance is of manpower ned. 0; particul!ar
the' report by Scott Matthews entitled,
 

"Encouraging Climate-Responsive and Energy Efficient", Design in Botswana," as it contains an. extensive
)} discussion of training needs in this general area.

">'!'iRather than repeating that information here, it should be
used as a further guide 
 to energy design training ideas
 

and plans.
 

MWC
 

The numbers of architects and technical officers and 
 the
training needs 
 for the Ministry of Works is contained in
 
Matrix 9, and for the BHC 
on Matrix 10.
 

MLGL
 

One local architect will eventually be needed in the
Council Architects Office of MLGL. Four to five

architect positions in 
 various councils need to be
localized, and eventually most councils will have an
architect. Each of 
 the town councils will also need
localize their architects' positions. At the council and
town council 
 level, both chief technical and senior

technical officers will;also 
need training (and/or

localization) in energy-efficient building principles.

Matrix 11 sums 
up the general manpower training needs of

the various levels of MLGL and councils.
 

TRAINING OUTLINE
 

Those who design non-traditional (modern) buildings 
can
be reached through formal training of three groups:
 

..
............
 .: * . * .. .. 
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,ND
ENGINEERS
 

7Expatriate architeciCs and engineers 
 in Botswana have
varying degrees of knowledge in the energy Thearea. 
only way to be assured of a high skill level with this
 
group's work is by including energy design as part ofrequired qualifications :for employment. Repeatingworkshops like BR ET.s is probably not possible un-less a
highlyv trained architect in energy-efficient design wereDrought into Botswana and conducting this seminar' made 
-aar-
 ht e lpt-6'n asecanuo
However, for extensive architectural training, seminars
and workshops 
 are not nearly as productive as formal

education because attendance is uneven, work

responsibilities are distracting, 
 and there is not
 
enough time for homework.
 

The best training plan 
 is to make this part of
architecture degree 
training or for specialised post
graduate energy design education abroad. US universities,

which have strong energy design faculties, include

Massachusetts Institute of Technology, 
 Berkeley,

California Polytechnic and Arizona State. \-Programs 
should
be designed with some care and- faculty briefed on 
 issues
;moortant to Botswana. A knowledgeable architect could

esign such a program, write faculty briefing papers 
 and
 
contact schools. This step is nec.ssary so that all

concerned get what they. need.
 

For Buildings Department, BHC, andil District and Town
Council designers to be localized,')a program should

designed, and long-term arrangements 

be
 
with specific
schools set up, so that curriculum would respond to
southern Africa conditions as well as well-rounded


professional education. 
Energy design should be made 
 an

integral part of curriculum or students should go

elsewhere. The GOB should look 
 for schools which have
strong core programs 
 in design basics (structure,

drawing, environmenta,:-,factors, social 
 factors, energy
issues, etc.), and" then 
 look for studio offerings


.,relevant to 
 Botswana: Housing design, institutional
 
buildings, site planning, etc.
 

It should be noted that MLGL, 
 ULGS, MWC, and BHC all
currently have architects in the U.S. or Europe for
training under bonded arrangements. Every attempt should

be made to contact these individuals and see if any
possibility exists to 
 provide them with energy-related

training. Furthermore, at least one individual is about
 
to go out under bonded arrangements for ULGS, through the

AID-funded BotswanaWorkforce And Skills Training 
 project

(BWAST).
 

'V, / i*A.:iiii 



The ULGS training officer was alerted 
to the need for
 
energy-related architectural training, as was the BWAST
 
coordinatinq officer at AED. nn arrangemns unde
Training arrangements under
 
BWAST should be explored for architects, followinq the
 
suggestions given in this report.
 

NON-PROFESS1ONAL CSOINERS: 

Many low-cost buildings are actually designed by

graduates of Ramctswa Brigade, currently trained as
 
draftsmen and providin most of 
that help at MWC, Hc ano
 
private firms. courses incuded
Energy design should be 

in their core curriculum, at the same level as the 14
 
BRET workshoo for SHHA 
and Council :echnicians. T-ac ni
 
materials should oe !:1 -nclc includ" au VIsua
prepared, ud ng dllo Ii , 
hand-outs, and teaching manuals. Libraries should be
 
stocked with relevant references and basic books. Also,
 
a few texts such as Koenigburger might be bcught in bulk
 
for students.
 

TECHNICAL ASSISTANTS:
 

This group will have to be reached by special short
 
courses aimed at 
 basic concepts, simple buildings, and
 
inexpensive options. 
 BRET has the preparation of most
 
materials for this type of course in a it
plan stage.

will need further work and development of teaching

materials, 
etc. However, there would be no references
 
or texts.
 

In order for the short 
 courses and the materials to
 
eventually be included in Polytechnic and BrIzade
 
training, a consultant would 
have to take the current
 
BRET material and work with Polytechnic and B3riade
 
instructors to devela te -
s-ec:fi etri a 
curriculum outlines. The consultant would then run a
 
training seminar for the 
teachers themselves so that they

could use 
 the material in their classes. The whole
 
process might take three to 
four months, perhaps a little
 
longer depending on institutional scheduling.
 

Both Brigades and Polytechnic seem to be very interested 
in doing such a program and including this material in 
their future curriculum. If a consultant is not encaged
to do this then perhaps an architect with Brigades can Ce
engaged to carry out such acrivi t - as cart of hisan 
scope of wo-k over a year or two. Natural>;, an 
architect with the aDcrooriace background -would have to be 
hired. 
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MATIUIX It
 

TRAINWG - R~qlI1RE-ENTS
 

ORGANIZATION Ilt;t 

De p a rt z e n t Req u i r o m e n t s : 
ofItac, *r'uid also hl.o the tn-.ics tt 

Act iv It:eRequ 

ft',gn of , anct I moad t,.:ni A. 

9 e.-t- - t 
1 aVttor o.d ti 

C. 

{). 

f)E PA R 1 1 E NT i
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th.-o dtiblun principles. Po iil,t otioy119 

it tIf to.n ..... .. 
0 5 this ale !t Mt4Lt andi at dist- t tni ",d 

tred Competent lea Pers ee R equ ireie tt Tra InIn P9eqf ITremenr 
,'.'5tv,, ch" i..i prlnclIplo%: tO n-ciltocts" 

P,,t tf - .ability to aitaiyre offect of clim.te5 

- p, tt, ipl , of StE planittng a"'I 

htut |1 in 9 r . i,,tat ion 

S1,, ai th.ory of htiidit g ttorn.-yrh.lncs
 
teit oi 
 rtJ 3n nod c.iiacwtvtfis.tics 

- 1t ..g .., y 

.as!tov'. 

tO chief10. tochnit., oaf f ices' Part ot cv..n'. traini

understandng of simple pas;vto e.sij tO- 15 Senior e4vo| toctaicAi 'IttIersprinciples. Polytcchnll, .A'd brtsite planning. acid solar !.|e traitn g 
groan t r y 

(w,nefil untforstlinding of advNnta-es of Cooncl Secretar ies mad One ' .aalor Adinistra-
rg-A.a d.igt and Its attractivenos% 

da, .- krkhp
tive staff at district mod town cr'-rils 

i rte.,d undorstanding of netf for 
olicy1 ol decisions 



HELP_ HOUSING AGENCY (SHA)
 

As already mentioned 'abovep,.any of the technicians: w.,owork. at SHHA are'trained "at the Ramotswa Brigade arid, if 
:~-''~energy 
 conservation design is taught there, the 
 will get
a very adequate background. 
 However, assuming that the


demonstration SHHAL 
 houses (which will show SHHA plot
.'i4;~~:h~olders what they 
can do with little or no cost, increase)

do get built 'shortly,,then SHHA' technicians who' are, 
at ..sites' will need
athese 
to be able to explain thebuilding.
u-ld-be ma of 
also answer all mostStuestions 

..-- hy.sh....l.. ab-le-to-explaA. -atl & u s c 
the likely that plot


holders would ask. 
 It is hoped that all SHHA areas anid
towns would have .
a demonstration unit 
 in the very near

future., 

The ssary training could occur 
in a two- to threeday

workshop, although a week-long 
 workshop would be 
 even
better. 
 It would be similar to the workshop that ARD and
BRET gave last year to SHHA people and others. The basic
principles of siting, insulation, ventilation, etc.,
would be taught, as 
well as detailed instruction on the
features of the demonstration house. Participants would
also practice explaining 
the house' and answering
questions. The workshop could easily be taught by 
one of
the architects who has 
taken the solar seminars given by"

BRET. Training needs are summarized in Matrix 12.
 

Policymakers
 

Item d under Matrix 9 contains a particularly important 
 -
training activity. Although the 
 training of local
government 
council administrative' staff 
 and decision
makers is not training is
in the normal sense, i.
included here because of its 
importance and relevance 
 to
educational activities. 
 If the council secretaries, town
clerks and other 
key decision makers 
:can be brought to
understandthe attractiveness of solar design and energy
efficient building principles,then they and their staffs
will make better decisions regarding the design, sitina,
 
'and construction of council and
buildings. local government
A one- day workshop on the principles and
advantage could go a long 
 way to chances In practice
the local level. This is also true 

at
 
of most of' the
ren.ewable energy technology activity carried out by BRET.
As technologies reach 
 the council level for widespread


u-e, such workshops' should be held and 
run by trained and .
knowledgeable technical staff (perhaps MLGL architects)for council secretaries and other key decision makers.
 

" ' h' '' l 



MlATRIX 12 

TRAININ(;_ REQIIIREJENTS 

ORGANIZATION __1_1 IA 

DEPARTHENT_ 
Peila rtmeni. Requ irements: SINIA in 0,fl of ts 7w G tils %11,Im;, hlin Inchniclaris And Su"FilrIs t." C"-, 'Intlt-uo ,9g c-tn a-~.1 coflstructir jon ,.pai eUoi~'o.: 

h eotto o 

Act 1v it fes 
Cop ecles _ r-ers-oniiei Irem erit s 

-Irreuenrs1* 0 - il Of I.r II - tilil to -plain sitingj Conc~ript-, -S to 10 supervisors 

phl.t toIt, Mlty to -plaIainulaItion a~nd vootiins - 40 - 50 technicians 

Trinn II
Train 

Ai 2 to 5 (1m y ,r~ 

I Ion, !" . 
A~If~tlo.I , i . 

- b li Iy I,, e-vi.iln ot tier s impite innov.,l ton. 

'.w IlJ I t ir -l ato th n rc iIc . 

-'a, I .. th :'o tep -



Services,
<C feterologica 


......,training ' ' :; ' <Ahesesum emof o mo staff be necessaryntr verylneede mao etro.Lthere are 

nueruisned whoinculdin t ake to aaerun

training. A larger pproblem 's thechna eacaldy roublshbofintalg oing aanemometr
tatns
 
ousystems and the solarradiation equipment.
 
sysem and thPsolarrdiaio eqim..
 

One or perhaps two people who 
are already competent

repair people (and who have an understanding of

electronics) will need 
some short-term training

the repair, troubleshooting, 

in
 
etc., of 'the
 

anemometry equipment. 
 This could be done by an
electronics instructor 
here in Botswana or, if a

technician 
were in the U.S., at the Natural" Power

Company in New Hampshire. Any serious problem with 

' 

a system would most easily be corrected by sending

the equipment back to the manufacturer for repair.

A field technician also needs 
 to"be trained in the -.:- .calibration of anemometers. 
 This can be easily done 



in a few hours here in Botswana by the BRET staff 
engineer. 

Any major problems with the solar equipment would be
best repaired by the manufacturer, but the basic
troubleshooting and 
 simple repairs can be carried
 
out by already present departmental technicians.
 
Ability to communicate with manufacturers regarding

information on the equipment ' is all that is
 
required.
 

'Number 3 on Matrix 13 concerning training of a
computer programmer to process 
 wind and solar data
 
will require some short-term training as well. In

the wind area, some help could be obtained from the
BRET engineer and some help solar from ARDon sta fmember, Blair Hamilton. However, r'the best long - term
solution for learning hoW 'to 
store the data in the
most appropriate formats, and how to 
provide repcrts

on the data, could best be learned during a short
course overseas.
 

4-"fdW '.. i: . i 1/><i',: " ,', ,: f; -' :: : .% ,-D,:; : > .>::¢.r, '..~': >A, 
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TRAINING REQUIREHF[-NTS
 

ORGAN I ZAT ION___ 14 
1
LOP.[;At_ LtL. 

DEPARTHENT 
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2 d2 y course in |Ltwna 

iin',ta tIi, no coirill tor end recorder 

2. P. tof -id i mpI ,iA - tr out)Iv h, tir,.t In field and shop
Ci'.,,t r'cofn,~l | Iochnician tone of ahovon possible- reL. I r of 5 3tnm Wzen short ro-,.- in &,ts%.nabrokon 

cf, I' o'n'reai(f ~sti bo ,nor o hiIco~ fVP1i tshort course at fJP I in tfe 
t 
lf"pshlre. lIA 

5. Wind And -lae, ddla priocess) I Kno,lendo tit jaia cot focI ion is to be 
I .0 .L'.ks stOS r,,,sc In, U.S 

P-11) 1 firma t 'It h Wdlat is to toe
 
s to a J. * -. se i . enda'- r epor ted
 

4. Lucfin n,r -ration of -otcr  ltI it V t l c. k and troubloshoot (A'equip- I Iochnician (someequ i f.Lnfelt p-erson as 7 b.'o Pevie
toI o- it It is working of equip, 1'! oro*r tIon will]pr'periy and porhaps 
) AP) stiff member Haiilton andto is..ato tIo ccvpnncnt resi sniblo In, 

c-tinict ion 
 th stipio ofany 
e00thlrn IJ nOiunoip 
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since current plans are 
 for a computer programmergra

rom'Meteorological Services to-go to 
the U.S. for a 

Ig.radioutectfo n programingt ; thi& training need i
could easily be iw.cludedinthat training. A short 
course at the univerisy wherecthe 'programmer is 
2

studyirg, if, the 
 appropriate capabilities are
present, would be adequate. A short course with the

U.S. Meteorolo ical Services might also be arranged.
The student should have the specifications o the
equipment here in Botswarenua. a . .wit.nd-the 

Sravices 
should 'be arranged by GOB Mete soica 


D. District Counci ls
 

Previous sections have dealt with council activities
 
ain areas
the of watorpumping and PV applications.


However, the areas of cooking 
devices and other
potential household RETs have 
 not been addressed. 
One of the most effective ways for RETs boespread, or to pro ide information to 

to 
the general.

public, is through the various extension groups andorganizations under council leadership. Early work
with the metal stove indicates that this very
a 

worthwhile and important avenue.
 

Any item which must be purchased or built by 
 an
individual or household must 
 be promoted in some 2 

manner at the local and district level. Information
 
that is to be putout so as to inform people, as

well as to educate (for example, the growing

depletion of wood) and change opinions 
 or views,


- must in some planned way go through council
personnel 
 Al. of this means that n cnt-inuation 
of BRET activities that are to 
 reach the general


mpublic must make use of 
 council extension 'people.
In order to do this, these council level people "must 
be trained in the RETs and provided the related 
information. 
 BRET extension people will need to
cninue to contact MLGL 
 to arrange 
 for trainn
extension workers 
 and to also carry out direct
 
contact with councils.
 

Several groups at the council and local levzel 
 can

help with the dissemination of RETs that 
are ready.


pCommunity Development Officers (some 200 more),
or 

2Rural 
 Industrial 
 Officers (they can be esp:eciallyv

helpful wih producers ad marketing/selling),
Family Wefr Educators, clinic staffs, and the
Tirelo Sechaba oarticipants. 



Sho'2f th-*e Stv -I~r~W
then all these crcus snoul: be brought 'n so that
 
thev can varry out a ro e most suited to their
 
Particular activities and other responsibilities _n

the community. Many of these individuals could be
 
given demonstration stoves as part of the program.
 

Training sessions would have ro 
be arranged that ran 
from one day to 2-4 davs,decending upon the material 
and technologJes that were to be cvered. Th4 Qs a 
major training program. However, it involves simple
RETs,and the knowledge and experience recuired to do 
this training is readily available in the current 
BRET staff and can be augmeoEd ver eas lv should 
a part.cular extension procram call f;r increased
 
s.,taff. 

Ministry of Education
 

1t wol elence I the ~i vo dcto 
could include the ceneral concept of energy, its
 
i.mportance, finiteness, and the 
need to conserve it,

in appropriate curriculum. Conversations with
 
people in the ministry indicate that 
some key people
 
are very aware 
of this issue and are in fact trying

to do something about it. To the extent that this
 
issue, and its importance, can be discussed at 
 the
 
ministerial 
level, then even more emphasis can be
 
brought to bear. Puttinc important key concepts

about energy into the curriculum is not a large

task. The information is already available here 
 in
 
Botswana, the people who could develop curricula 
are
 
here, and all it takes is the interest and will to
 
do it.
 

For example, the simple of heat
idea trasfer is
 
already included in primary science. Using the BRET
 
stove as a real example would serve a number of
 
purposes at the same time? including putting the
 
idea of energy coversation and protection of natural
 
resources ino a very real context. in fact, the
 
idea of doing thos is now oeinQ considered by
 
science curriculum develocers for inclusion in
 
primary teacher cuide books. 
 Supplying information
 
and helping develoc a program for teachers
 
(including perhaps supplying a free stove to the
 
school) is something that BRET extension should help

with once the stove goes to full-scale disseminaton. 
The same thing should be done at the secondary 
level. 
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Asro-
at thesecondary 
 level egrated science"i
and ihi hi 
 's,the basic facts about p.hotovolt 'i

.nd' tiW. and owindmillio be dcd Tyn coUd bE .. . 

. anpower..ahednor ardonseW parts o;t h
 
curriculum that 
 with
,'dealseasonal change (also


.icluded. ecn covered,
in primar) are
regarding improved information
buildings could 
be used. For

example,' the' SHHA pamphlet 
 (or'- a vrin-o t 

activity..ui~ w v rd' : e:" Thi.Ai ut r s",de i
:it:!ouldbeemha."q .practica-l .. h
c".. .tshe -op- ic ion---of
climatahld heat 
 transfer principles. These and
 - other possibilities shou,'d be
gie~nms exmne andrder.cn explored.eei et n 
 andius .

meaplicain 
 upn tcnlgei thehe.o , .
 

F nAgriculture-Related Activities
 

This Ministry was not included in the Original

of organizations that might be carrying 

list
 
out RET
activity. However, 
 Agriculture is one of, the
ministries with the 
most to gain, in the long run,
from BRET and RET innovation. So a brief review,, 

seems in order. An immediate 
 need and obvious

* application of the Pumping technologies is for
animals and for gardens. MiniIf theinistry starts 
 a
technology or mechanization unit; 
 such a unit could
develop an alternative puping program. 
 Until then

.it would seem that the A 
 ricultural Field Services
unit should take an interest. Certainly they should
b"3encouraged, at thepmnistrial level, to 
atE least
begin consideration of'falternative Pumping 
devices
as one of', the services they offer farmers. Also,

training in alternative Pumping systems 
 could be
included in the training given at'the Rural Training

Centers of the Ministry. Again, this is someT ing
 

..
 that the BRET staff and MMRWA'onstaff Should

during late 1985 
 and 1986. The agricultural
en~gineering program at the Agricultural College


2 '* 
hasa 3-month section on pumping (3 to 4 hours a week)


a-d alternative pumping systems should be 
 included
in that curriculum. Stoves and 
 cooking devices
 
should alo 
be included in the curriculum of the
home economics students atsthe 
new Teachers .rain-.g
College in Molepolole.
 

Another 
 place where cooking devices and rural
domes*tic RETs 'should be included is in the 
new home
economics program being developed in the Faculty
I K Social Science at the University. of
The addtin CC
 
Spractica'devices 
 and approaches
training would to the students'
help'them greatly later 
 on in the
field and should be welcomed by the faCulty" Again,
help must be provided to the university in the ,ay
4 .i Of informatLon and some stoves.
 

http:explored.ee


SECTION 7V
 

NONGOVERNMENTAL ORGANIZATIONS
 

There are a number of nOngovernmental organizations 
 which
have eitner worked with 
BRET during the 
 past few years or
who have oncoing programs that have 
 elements of renewable
 energy activity. Training needs 
in these organizations vary
greatly and will certainly chance 
 over time as their
Drozrams develo. 
 .
Th' section Cutlines some of 
the general
 
-enewable traininc 
cnat can be identified at Lhis time.
 
A. Rural Industries Innovation Center 
(RIIC)
 

RIIC has been extremely active in the area of renewable
 
enerqy. 
 They have made it a pricrity area or their
 r ram anf the t Ct co -i nu with an ecua .emDnasis over the next five -ears. Given that during thecast_ thr. years tne majority of project funds for thisactivitv have been supplied by BRET it is difficult to
know exactly how the program will unfold.
 

However, for our 
 purposes let us assume that RIlC

find the project funds necessary to carry out 

will
 
proposed
work plans and will 
 need the trai].ed staff they have
projected in the 
area of renewable energy. 
 RIIC has
recently reorcanized and is 
 still in the process of
determining how it will be 
 operating in the future.
major importance is 

Of

that current thinking leans towards


RIIC being almost exclusively a research and 
 development
organization, and civinc attempts
uc at manufacturing

products or technologies developed 
 at RIIC. This would
require that RIIC spin off 
 manufacturing operations
either as 
separate subsidiary organizations or that RIIC
convince a current, or prospective manufacturer to make
and sell the RIIC developed item. 
 This plan is currently
under consideration for most 
if not all of RIIC pumping
 
systems, includinc the windmill. 
 Should RIIC decide to
mi,. Esuch. a stracezv tcliuythen some new personnel with
entrecreneurca. ans marketing skills will also have to be
 
brough o the ff
 

As a result of RTIC's redirection, two carticular 
 areas
 are of 
importance for future BRET activities. First, 
is
the repair and maintenance 
 of RI!C technologies such
the windmill. as

In time, the manufacturer, or licensed
dealer, of the ROIC windmill would take over all
installation and servicing activities.
 

http:trai].ed
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. or thge resent R C staff aeandicated 
 tt dur nrZthis onaoirnc R & stage,tney w ll, ccntjinue tc serve

a 1 RTIC~machines and repair under wafranty any machne
not working, '(unless 
 the repair is cause byowner
negligence). This situation is li-kely 
 to Continue,

according to RIIC staff, 
for at least the'next two years.
I-twould seem that this approach will 
 work if there isadequate project funding for the windmill project but may
become a problem should such funding not be forthcoming.-


eod~RIIC_ does not inte'nd to develop an - extensionservice apart from their current format and types, of
activities in that area. 
 RIIC will continue to work with
government and nongovernmental organizatioils 
 and to
provide ,,such staff 
 4raining in RIC technologies..

However, R1IC does not see 
itself developing an extension
capability with the general public. 
 This means that RIIC
extension will, maintain 
major contact with government
organizations, but for 
 BRET items, like 
 th'e metal stove,
RIlC will only 
be helpful as another organization that
 
can contact multiplier groups.
 

RIIC staff training needs are summarized in Matrix 14.
In some instances, it is 
a matter of localization and in
others hiring a staff member for a positjon that is
currently filled. 
not
 

The solar technical officer (Activity
one on 
the Matrix) is currently vacant. In addition to a,.
major emphasis on solar desalination under 
 NDP VI, this
 
officer is to 
 help direct the R & D on an inexpensive
solar water heater, which will eventually be spun off 
 to
 
,a private manufacturer(s).
 

RIIC would like to 
localize the windmill technician at a
later date 
(current funding calls for a British national),
as they feel that even if the machine is being produced
elsewhere, they will want to 
continue some research and
refinement activities. They like to
would localize the
biogas technician as soon as possible, and they are
currently looking 
for a manager for the animal 
 driven
 pump. Details of RIIC's staffing and manpower
development and training 
plans are well put forth in 
 a
report, titled "Manpower Plan 1983-1990," dated November,

1982, and it is still considered a very accurate plan.
 

. Brigades Development Committee (BRIDEC)
 

The main area of need for training in the brigades,
related to renewable energy, 
 is with energy efficient
buildings. BRIDEC is very interested 
 in seeing the
el"!i basics ofL good energy-efficient building design
construction put into their curriculum. 
and
 



As it is, not Possible for them to reallY wait untill.calization Occurs- or full 
• could turn out Polytechnic or the universitytrained instructors at some time indistant future, the the
 
have to 

syllabus and the material, etc., will
be developed with 
 current staffing patterns.
Some funding should'be sought (perhaps the BWAST
of AID) to have two projectconsultants build 
 on the workbook
already developed 
 by BRET 
 and ARD
consutants, staff. The
one engineer 

ssp 

in solar design and
ecialist-in--matr a s deeomntyp e curriculum)', -- fo E v andshould complete 
 the course materialsand then train the teachers who Will be incor oraate
materials the
in 
their courses.
discussed on This activity is
the preceeding pages 23 also
 
design activities. to 31 on buildina
Matrix 15 summarizes the activity for
 

* .,BIDEC. 

The only ,other major areas 
of activity which have already
been identified for the brigades is in production of
metal the
stove and in PV electrical installations.
these areas, the relevant brigade 
In both
 

has
training and has performed the work already. 
the necessary


Any further
training can probably 
be carried out 
by brigade staff,
unless Madiba 
 Brigade wants 
 to give more in
instruction; depth PV
that is, sizing and systems design.
 
C. Botswan 
Technology Center 
(BTC)
 

The major activity in the 
 area of renewable energy
projected continuing focus of (a

research BTC activity) will
and analysis be
of new 
 or potential
developments/technologies 
for Botswana. 
 For
part, these are the most
likely to be desk studies with
data gathering, generally along 

some field
 
work. Current plans at 

the lines of recent BTC
BTC are 
 that field activities
will be minimal to 
 non existent during 
NDP VI, in
with their -mandate.. line
It is unclear 
what 
the further
activities 
 of the electronics 
 lab will, be
development of PV related control equipment intended
beyond
 

eventual manufacture in Botswana. 
for
 

No training plan exists and 
 the director stated that 
 no
plans exist for further training 'of present staff.
does hope to localize its BTC
staff and technical
but as positions,
the current plan is to hire staff who already have
the necessary skills, rather 
 than send
training, them out for
it may be some
technical graduates 
time before experienced
can be 
 found. 
 Three particular
areas 
were mentioned: 
 an electrical
training, a mechanical engineer with 

engineer with PVtraining in testing
procedures, and an econorist with trainin 
 in technolocv
 assessment.
 



MATItiX i5 

TRAINING REQU IREENTS
 

ORGANIZATION
_ tiC DEPARTMENT (it',1,11iIKI0PI
AiD) ibilltllG
 

Department Reqti Irements : 10 iot Ilmplo solar design gr,dron,o nd princi,)ifjs into tho training lign.rm for t iraillnos going into tit fuoit iin 
I I.. a t, ' itsman. 

Act 1v It les Requ iredCompetec les Personnel Requiremeit_ Tra I ne Requirements 

Te.irhing of 700 to 1100 trainos 

oc, it- -,--t 5 - 6 oars lo, 

buj iding InJustry. 

Toat ,,rs -1st hAvo uLndors andilo 

- hnsir soilirdusign principles 

of: 10 Instructors and 10 manngor', at ,-st I Fosuit/4,iirt, 

curr li njie !is 

de lrp 

for 

Courss. 

Ran uitswn Is ith ost im'portant. 

- h it Irm-,tor and loss piI 

- local mitorinis proformance 

iplid 

2. 

(Sant 

A tt) 

nAle 

enni 

at to, 

slnar 

yte' I... I I 

itt, i,*h 

a nr m r Ija is prWparcl. 
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Wthout sending people out under bonded arrangements for
s .ec. .c.
traing in 
 these areas, i- is highlv unlikely
that Batswana will 
be fcund with such training and
skills anytime In the forseeable future. 

long -rm cla sited th
Of t'e ... v' s 4 t " indae e
long-term plans concerning localizatilon o: posts. i- ishigh Iv recommended that BTC develop a lonI - termlocalization plan that 
includes both local tranc
sendn of el cte ind;viduaIs 
and 

verseas. CIearly these
plans should,4 takze into account the .7 - er o3 to

year) direct;-ns o ECs focus.
 

D. B c.sw.ana .. oI : CCS 

Polytechnic needs have capability
to the 
 to teach
students in a number of 
 renewable energy areas:
1) Energy -efficient building 
design, 2) Photovoltaics,and 3) Windpumping are most
the imortant. 
The current
curr.i-Cu urns, however, extreme,-ivrii due to its :modeled on 
the British Citv and Oujds courses 
 T-ouI d
be very difficult to 
 put appropriate renewabIe 
 en .:cv
modules into the 
curriculum 
as i is now desitned. :n
the future, Polytechnic intends sl.wly becin dev.,to -incits own andcourses curriculum certificate program, butfor the near future, other options 
must be considered.
 

Povtechn ic has historya of offer ng shor- coursesDarticular recuest"-. areas and even longer-term cr fullyear programs that are 
 speciallv orcanized. 
 In
cooperation with 
 the appropriate decartments

ministries of government, and with -

and
 
t= criva e sector,
Polytechnic should develop 
a series cf short courses an 

discussed In previous 
 sectins of 
_ s retort. rn aI
instances the s=ecific teachinc _x sertse c9s notcurrent. 
exist at the institute, although th 
 neCessa-r
general academic backgrounds and training do exist on 
tine
faculty (with the possible exception of 
'buildi
Therefore, P s

staff wll1 need assistance
Preparing these short courses, zut once preparec th-

n 
an:teacners trained (all of which c 7u11d be dcne - 3 otswana ,tnev could proceed to carry out a ,ns.r fcicn. -03policy; is toset Droceed with these three rnewa etecn Icies, 3,. a demand 
 for skilled cersnnel is fe It
in zoo ern. or thep rivate sector, P e,.-I:
shoud be urced to be.in settin(c !.: heSe ourses As isnormally the case, ol-echnc should work with .hoseinstitutions t.a. wi l be empoying rM-eir t 



WB 19 (C)/319) APPROPRIATE WATER TECHNOLOGY: 

The equipment on boreholes for Major and Rural Village Water
i Buppliesotswana has been standardised to monopumps

driven c: engines.diesel 
 During NDP V, research was
undertaaer. into alternat ve methods of pumpinc water. A mon -Ori.C and evaluation programme or installed test
technclogies includinc windmil 
, solar pumps, animal powered
 
and icgas Dowered oumps will continue under the 
 Botswana
Renewabe Enerv Tec-hnology ProJeCz (BRET) until 
 September,
 

With the aim 
 of reducing reliance on imported diesel fuel

and proid ng a cheaper method for pumping water, the
Deoa men of Water ffairs (DWA) assisted by the Botswana
 
Technclogv Center 
 will continue monitoring and evaluation
 

-C IiE- a . Th cos e'
zechnc oaies which prove to be economicallv superior
diesel -,umps will tn-n be to
installed.
 

The oroject will also cover 
 small-scale desalination. New
posts will be 
needed within the department and vehicles will

be provided from the BRET project.
 

MROI (iOL/131) ALTERINATIVE ENERGY DEVELOPMENI: 

The Botswana Renewable Energy Technology Project started in
1982 with the aim 
of identifying and introducing

technologies 
 to increase the energy available to the
majority of the population by improving 
 the efficiency of
fuelwood use ano substituting indigenous energy sources for
ruelwood, and to assist in the substitution cf indigenous

fuels for expensive imported oil and diesel fuel.
 

The project will 
 continue until September, 1985, when
activiies centered 
 on dissemination and 
 installation of
 proven technologies will be 
 continued under 
 new projects

implemented by the Energy 
 Unit, Department of =!ectrical
Engineering, ec
 



EU 02 (101/110) RURAL ENERGY SUPPLIES:~ 

The availability of wood fuel, 
the primary source'of enerayfor the rural population, has now reached a critical level
in certain areas of astern Botswana ,and £s becomingcritical generally. Where the situation is severe, live
wood ,is cut and used as fuel as are crop residues and 
-.co 1T.-- -sh,ortagw-dung e tO ,woo d {:fue T
are those in the lower income brackets who are unable .:to-urchase wood and do not have the means by which wood c-;n be "' 
collected from areas 
beyond walking distance.
 

' rural, energy requirements, 
assess current resources and
 
future development potential, and present an
alternative supply evaluation of
options together with 'La fully costed
 
investment action 'plan; that is, rural energy 
 supply

strategy. 
The study necessarily concentrated on the use of
 
wood as an energy source.
 

Under this project, funds are provided for further necessarydesign 
 and study work and for implementation of the
investment plan. 
 It is envisaged that investment will be
required in 
 pilot woodlot pojects, particularly projects
with a community orientation, in evaluation of tree 
species;
and in the training of,agricultural extension officers.

Implementation will 
take place in close collaboration with
 
the Ministry of Agriculture.
 

'4'EU 
 01 
(101/1019) ENERGY TECHNOLOGY SUBSTITUTION:
 

During NDP 5, considerable resources 
 were devoted to theevaluation of alternative energy technologies with a view toreducing dependence on imported diesel and fossil 
enercv and
to increasing the use of indigenous 
 resources, as well as
increasing the energy available to the majority of 
 rural
 
people.
 

Under this oroject, funds will be made 
 available tc
substitute energy technologies where. proven economic. 
 The
project will also 
 provide funds to implement the

recommendations of 
energy audits. Particular attention will

be paid to reducing the recurren't cost burden 
 of energy
supply. The project will cover 
 the whole spectru7 of

central c.ovenment activities with the excepton c a erpumping (which covered the
is under appropriate water.
technology project).
 

~~~~~~1;' 
. .. . 

'ii: ,... i:", u , ,:. , :'. .. . :b ., :..' -: ,. • , : ; . 
' ," : .!, ;,I. ,: , ' : ' ,' <,: 



-*Mps . substitution inclIude s,,bst tuti nc photovo ita.!Zcellis -or die'se'~ceneration (the project wil cover tnecontinued monitoring and analysis ofcurrently installed
': " systems and relevant training), solar PV 
water heaters for
electric immersion heaters 
 and coal -burning stoves for
-electric or gas cookers. 
 Some funds will be available
this purpose under the for
normal programme of replacement, but
exiin some ng.icases, 'theseat Stal: funds " will be insufficientgivenen:. 0h,:gi thatt..: . .ato s-::::,may be- replaced before th@& hdh"e of 

' 
their physical livesEach particular with installations \of higher
case will capital.
be subjected to detailed
 
aporaisal.
 

EU 04 
(1021112) RURAL DOMESTIC RENEWABLE ENERGY TECHNOLOGIES
 
AND EXTENSION SERVICES:
 

During NDP V, the 
 Botswana Renewable 
Energy Technology
project (BRET) established a technology development 
 process,
and BRET and RIIC have 
 completed various steps 
 in that
process for 
 a number of rural 
 domestic technologies; for
example,stove-s, desalination units, solar water heaters 
 and
retained heat cookers.
 

In order to 
increase the energy available to the majority of
rural people by 
 introducing technologies 
which utilise
indigenous resources and 
 increase the efficiency of wood fuel
use, this project will fund further 
 R & D and adaptation 'of
technologies. 
 The project will also cover 
 dissemination,
training and provision of 
 equipment for extension 
 services
and activities related to energy-saving building designs.
 

The Energy Unit will 
 be responsible for 
 project
implementation through 
 relevant institutions, such as 
 RIIC
and/or outside consultants.
 

After September, 1985, this 
 project will 
 cover certain
activities currently 
covered under the alternative Energy

Department Project.
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SCOPE OF WORK
 

TRAINING PLANS ASSESSMENT
 

a. Review current Government 
of Botswana activities 

plans for RET activities for next 5 years with 

and
 
Ministry


of Mineral Resources 
and Water Affairs and other

Government or Botswana agencies. identify other possible
-RET act'isr need for further develo-ment of c ans 
ard act~vit-es. 

b. Review caca-
 ities, including strengths/weaknesses, ofall relevant acencies, organizations, departments, who 
Government of Eotswana consider potential actors to carry
 
out RET actv>tesorocrams
 

c. Based on above, carry out assessment of manpower and
 
tra _ne 
 needs fcr relevant miniStries, denartments,

e.t.C. Needs assessment will be carried 
 out via
 
interviews with appropriate Government 
 of Botswana and
 
agency personnel.
 

d. Based on the above needs assessment, develop training

plan. This will be carried out 
 with involvement and
 
support of BRET 
 and MMRWA personnel and involvement of
 
other Ministries when appropriate.
 

e. Precare draft clan for 
 review by Government of Botswana
prior to departure from Botswana. 

On return to AR, revise draft 
report and submit final
 

rrrmoRE and MMRWA.
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APPENDIX TWO
 

LIST OF PERSONS CONTACTED
 

Aarsse Bart Mr, Director, ETC
 
Benedetti David Mr, Dlrector, Academy for Education Development

Bruton John Mr, Technical Director, RIIC
 
Coombs Mr, Chief Architect, MWC
 

R. Mr, Prncioal, 

de Gr-vl Willem Mr, _RIDEC

EliLiscn Ken Mr, Rural Development Unit, MFDP)
 

C .x Polvtechnic
 

A_.-... H .C . 

n
ner :avd M, Manacing Director RIP
 

-
r_ ,r s Dr, Edf,,Ication 
K=-sma Mieke 
 rs, Act- al, BRIDEC
 
Kemslev Edward Mr, Principal, Botswana Agricultural College

Kenyon J.L. Dr., 
Head, Department of Mechanical Engineering, Polytec

Knudsen Paul Mr, Council Architects Office, MLGL
 
Kokorwe Gladvs Ms., Training Officer, ULGS
 
Mattsson Mr, Water Affairs
 
Mmualefe Mr, Directorate of Personnel
 
Morel Kit Mr, General Manager, RIIC

Moremi Ms, Assistant Coordinator, Rural Development Unit 
(MFDP)

Ncii Mr, MFDP
 
Nord Mr, Water Affairs 
Prasad B. N. G. Mr, DEE 
Rabana Mr, Architect, B.H.C. 
Ramothwa Mrs, Director, Meteorological Services 
Rokas Bob Mr, BRIDEC 
Sebiya Dr., Ministry of Health 

Sean .- O-icer, MMRWAof f 
Sesir-..: . - Mr,, ':w.-. ' o Gabcrone
 

r c - n ... , , EnaI.-er, MLG 
Stewart M'1-I
r, Actino Director, Water Affairs
 
Tavior R.G. Mr, DEE
 
Varghese P.V. Mr, DEE
 
Wincdam Douc Yr, USAD Consultant to BWAST 
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CENTRAL DISTRICT C-OUNCIL
 

Moremi Selebcgc Mr, 
Assistant Council Secretary, Maha..lave
 
Oaen- rcer Mr, C.D. O., 
M:halaDye
 

SOUTI.ER DISTRICT COUNCIL 

Leteane Mr, Council Secretary
 

KWENENG DISTRICT COUNCIL
 

Khiba A.M., 
Chief Community Development Officer
 
Mabua L L Mr, Council Secretary
 
Montsho O.K. Mr, Chief Technical Officer
 
Moedi K.C. Mr, Council Planning Officer
 
Nthebolang E.K. Ms., Matron
 
Pelekekae M K Mr, Acting Deputy Council Secretary
 

KGATLENG DISTRICT CCUNCIL
 

Mabuthoe T.R.G., Chief Plannina Officer
 
Mafcraza Michael 0. Mr, Deputy Council Secretarv 

Morocane T.D. Mr, Chief Technical Officer
 
Olsscn Karl Mr, ,er-
Senior Technical Officer (Na

Pule Thomas D. Mr, Acting Principal Aministie C
 
SLzmcnda E.K. Mr, Council 
Secretary
 

GABCRONE TC,'N COUNCIL
 

Hoaneng Neo Radi 'Is,Assistant Pl=anning Offi.4; cer 
Huang L.1Y. Ms, Plannina Officer 
Valashia rs, ":7 n 
 Hcusi:z Ouffir (SH"-;A
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