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Abstract: A number of photoveltale pilot projects have been started in Botswana since 1990, The first photovoltaie pro-
Ject was Manyana PV project which started i 1992. The Japansse Intemational Cooperation Agency (JICA) PV solar pi-
lot project 15 the most recent PV solar project m Betswana, which was launched m 2003 at Kudumatse, Motlhabaneng,
and Lorolwana villages. The primary objective of all these projects was to access the viability and sustainability of solar
energy technology as an altemative source of energy especially for mural based commumities. Depending on the findings.
such projects were also mtended to be replicated in other parts of the country. Despite all these efforts by the government
of Botswana and donor agencies, the level of use of PV solar systems for power generation in Botswana, particularly
isolated communities, is very low.

This paper, therefore, discusses the factors that impede the rapid development of photovoltaies power generation systems
m the mral environment of Botswana. The study is focused on the photoveltaic power generation project which was car-
nied out in three villages in Botswana, namely Kudumatse, Lorolwana and Motlhabaneng.
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L INTRODUCTION

Several governments are promoting Solar Home Systems
(5HS) for the provision of energy service to stimulate sus-
tainable development and social progress in remote commu-
nities, particularly in developing regions. Previcus authors
including [1] estimate that SHS provide electricity to ap-
proximately 1 million rural communities in developing coun-
tries who lack access to electricity grid. It should be noted
that a huge population in developing countries. particularly
in Sub-Saharan Africans live in rural seftlements in small
and scattered households with a relatively small electricity
load requirement. Conseguently, such small communities
have no access to modern energy service [2]. This pomt is
reinforced by a government report [3] which revealed that
small settlements with more than 200 people lack access to
an electrical grid i Botswana. It should be noted that Sub-
Saharan Africa 15 not immune to the trend cited above. The
lack of access to electrical energy by the majority of rural
communities in Sub-Sahara is a major problem facing many
governments in the region. Scattered small clusters with rela-
tively small electrical load further make transmission and
distribution of grid electrical service to be less attractive for
the majeority of energy providers in most parts of the devel-
oping counfries, including Botswana. Based on the abowve
obzervations, 1t 15 clear that the cnly viable cption for the
provision of medern energy service to isclated communities
15 using solar home systems.
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To respond to the lack of electricity in small settlements
which are located away from the national electricity grid, the
Botswana government, i collaboration with Botswana
Power Corporation, the sole electricity generating and Dis-
tributicn Company in the country, has lannched the “Renew-
able Energy—Based Rural Electrification Programme™ for
Botswana. The programme was officially launched in Octo-
ber 2005, It is aimed at improving people’s livelihoods by
easing their access to modern energy services and its af-
fordability. The programme sources funds through Global
Environmental Funds (GEF). The primary cbjective iz to
improve pecple’s liveltheods by improving the level of ac-
cess to modem energy services in rural communities in
Botswana. The activities of the project are focused on intro-
ducing different PV-based technology packages in 66 se-
lected villages. These include solar home system, centralised
PV battery charging systems. and PV mini-grid which can be
powerad with PV only or can be hybridised with wind gen-
erators.

The implementation processes is expected to take five
vears from the inception. In order to assess the impact on the
introduction of PV-based rural electrification in Botswana,
the authority set a number of key indicators as follows:

1) The number of PV systems scld within the first
five years after the inception of the project.

(2]
ot

Eeduction in consumption of paraffin in house-
helds using the PV-based system.

[’
et

The price of PV systems and the number of pri-
vate dealers involved in the PV market [3].



Deazpite the finanecial suppert through Global Enviren-
mental Funds, the take-off for the programme is still consid-
ered relatively low, and concerm has besn expressed that the
donor may pull out. This point is reinforced by obssrvations
from mtarviewees (mainly those zt management level from
Enerzy Affaws Division) who revealsd that the donor is not
happy with the slow progress of the programme [f‘rIeimah]].

Given the problems associated with the provision of elec-
tricify in 1urzl areas, this paper discusses the countiy’s expe-
rience with SHS in rural commumities. The paper analvses,
among other things, the factors that impede the rapid devel-
cpment of SHS in mural commumities m Botswana daspite
severzl attempts at stimulating public interest In using seolar
technology for generating power. The analysis 15 based on
the study of the recent SHS preoject which was carned out in
three villages namely, Kudumatse, Lorolwana and Motlha-
banang from early 2002 by the Energy Affan: Divisien
(EAD) m collzberation with the Botswana Powsr Corpora-
tion. The overall chjective of the project was to assess feasi-
bality of using SHS for power generation in rural commumi-
ties in Botswana.

1. LARGE - SCALE PV PROJECT IN PROGEESS IN
BOTSWANA

Preparations for the largest PV selar project m Botswana
are at an advanced stage. As mentioned earlier in Secton 1,
project activities are focused on infreducing different PV-
based technology packages m 66 selected villages. The ma-
jor elament of the project 1s using SHS for the generation of
energy, relymg on funds sourced through GEF under its five-
year support iniflative. The Botswana Power Corporation, a
government owned company and the only powsr zeneration
and distmibution company m the county as mentioned ear-
lier, was sanctioned to menitor the implementation precesses
of the project. It is envisaged that upon confirmation of the
sustenance of the project, it will maks the zovernment
achieve its ambition to develop the country as a centre of
excallence for selar energy techmology as cited in Visien
2016, the country s blus-print for future national aspirations.
However, 1t should be stressed that the take-off for the 1m-
plementation phase 15 still considered ralatively low as men-
tionad earlier. This observation 15 derived from the fact that
the agreement for the implemsntation of the Fenewable En-
ergy-Based Fwral Electrification Programme bestween the
government of Botswana and the UWNDFP/GEF was signed mn
October 2005 [4].

The project aims at equipping soma 63,000 households in
66 villages with solar powered photovoltaie (FV) lighting to
replace the use of paraffin by 2011. It 15 envisaged that the
approach would offer impertant environmental advantages
meluding an oppeortunity fo reduce the emission of green
house gase: at mural commumity level. Hewever, preparations
for the implementation phase as pomted out earlier are still at
itz infant stage. All these factors lead to the conclusion that
the government’s ambitions to develop the country as a cen-
tre of excellence for the selar technelogy by the wear 2011
mav not be achieved. Also the concern that the donor mav
withdraw support, a5 mentioned earlier, calls into guestion

the experiences, and lessons leammed from previeus PV solar
projacts cited n Sectons 2.1.1 and 2.1.2.

1.1. Experience: with FV Project in Botzwana
2. 1.1 Manyana PV Pilor Praject

A mumber of PV solar pilot projects have been conductad
by the government of Botswana since the early 1990s, for
example, the plonear PV pilot project that the government of
Botswana embarked upon 15 Manvana phetoveoltaie project
m 1992, It is necessary to point out that government proce-
dure requires that after two to three vears of project incap-
tion, the project changes from pilot to a commercial status.
Az a result, the Manyanz photoveltaie project went through
the above-mentioned processes m 1995 inder the auspices of
the Furzal Industial Innovation Centre. The major objective
of this project was to assess the viability and sustamability of
solar energy technelozy as an altermative source of energy,
specifically for murzl bassd commmumities. Dependmg on the
findings, such a project was also intended fo be replicated in
other parts of the country.

Ths project emploved 2 sales model, m which private
dealers sell solar home systems to rural househelds. Unlike
tha fee-for-service model described m Section 2.1.2, the sys-
tem 15 owned and mamtamed by the househeld, which either
pays cash in full or obtains consumer eredit and 1= responsi-

bla for servicing the debt

Atits laumch, 42 househelds were salected to form part of
the pilotmg phase of the technology. Previeus studies includ-
mg [5] revealed that 33% of the selected households at
Manyana wvillage disconnected photovelfale systems from
their houses two years after mception. From interviews with
the majorty of the 42 clisnts, if had been alleged that lack of
technical support was the mam factor for disconnections.
This pomt 15 given credence by observations from inferview-
ees (mamly those at management lavel from Solar Industiy)
who revealed that the Manvana PV selar project had not
proven its economic vizbility because there was no proper
maintsapance siategy put in placs. Photovoltaic were in-
stalled, but end users were not properly frzined m how to
maintain PV solar systems, despite the sale model approach
whers house owners are expected fo mamtain thelr systems.
Consequently, PV systems at Manyana village became non-
functionmg in less than two years after installation [Gernt
Jacebs]™. The observations by Jacobs are consistent with the
obzervations by [8] whe revealed that a lesson leamt from
the MManvanz PV pilot project is the importance of identify-
mg a leezl electician to provide supplies and service to tha
systems.

2.1.2. JICA PV Pilor Project

Ths most recent photoveltale pilot preoject which 1s rels-
vant fo the present investigation i1s the JICA project which
was carrted out in three villages, namely Kudumatse, Lorol-
wana, and Motlhabanenz from sarly 2002 by the Energy
Affaws Division (EAD), in collaboration with the Japanase
International Cooperation Agency [JICA). The project
started m early 2002, and was complated m Decamber 2005
Both of thess pilot projects, [JICA and Manvana] aimed at
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Fig. (1). Institntonal famework apd management system for JICA project Source: Eperpy Affairs Division.

providing lightmg for rural dwellsrs using PV Solar Home
System (SHS) ranging from 50 Wp to 230 Wp, and to pro-
vide data on the technical and socio economic viability and
sustamability of FYV selar power generation in miral commu-
mities m Botswana. The project emploved fee-for-service
model. In this model an energy-service company provides
electricity to households m a community for a monthly faa.
However, the medsal 15 such that the svstem 1z owned and
mamtamed by the energy service company i the specializad
area.

It should be stressed that despite a sbong zovernment
commitment backed bv Imtemational Agsncies to mereass
the use of renewzble energy resources, the contibution of
solar technigues to alleviate energyv scarcity m mural commu-
nities i Botswana 15 mmmal. A previous studv by [3] re-
vealed that the majonty of PV selar projects in Botswana
stop functionmg after a few years of meeption. This 15 con-
sistent with the findmgs of previeus studies [7] which noted
that experience m Uganda showed that “payment discipline
for fee-for-zervice model deteriorated after one vear of pro-
ject meeption”. The reason often cited 15 that doner projects
oftean offar thess technologias at heavily subsidized prices at
the time of project inception. This suggests that the afforda-
bality lewel 1n most 1zolated communities m developing re-
gion iz very low. This point is also echoed by [3] who argues
that “the monthly fee of BE50 which is eguivalent fo ap-
proximately 1SS B 15 not affordable to a large percentage of
rural communities in the Rapublic of South Africa™

Although the izsue of affordability appears to conmibute
to the low development of FV zolar-baszed projects m nural
communttiss in some of the SADC countries, the presant
study reveal that a poor mstiutional frameweork 13 also a
major factor hampering the development of renewable tech-
nolozy m rural compumities m Botswana. On the basis of all
these factors, the current study 1s expectad to add new in-
formation to the propesed FV-based programmes discussad
m Section 2.0, The mformation 15 based on a photoveltaie
power generation pilet project which was carried out m thres
villages as mentioned sarlier m the fivst paragraph of Section
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3, INSTITUTIONAL FRAMEWORK FOERE THE JICA
PROJECT

The instimutional framework for implementation of the
TICA PV solar pilot project 1z demonsoated m Fig. (1),

The author contends that the mstitutional framework for
the mmplementation of the PV projects in Botswana hasz a
bearmnz on the sustamability or otherwize of renewable an-
erzy m nural communitias i the county. To mvestizate fur-
ther the sustainability and the problems that the use of PV
selar home system n rural commumittes m Botswana 1s
faced with, the author locked info the mstiuionz] frame-
work for the JICA project lnghlizhted m Fiz. (1)

The role of the Energv Affans Division 1= to provids pol-
1oy direction on energy 1ssues for rapid and effectrve devel-
opment of Renswable Ensrgy—Baszed Fural Electrification
Programme, partteularly m remote arsas. The Botswana
Power Corporation (BPC) 15 the implementing agent a3 man-
tioned earlier m Section 2.0, As a result, thres teams of tach-
nical support were organmised under the leadership of the
BPC to provide techmical zervies for the project m all the
three villages. The fsam responsibles for Lorolwana villaze
was housed at the BPC mam office Gaborone, while the 1s-
maming two teams were stattoned at Palapye and Selsbe-
Pikwe (BPC Branch Offices) to cover Kudumatss, and
Motlhabanengz wvillages, respectively. Lorclwana 13 located
appromimately 200 km south of the Gaborons Citv, while
Eudumatze and Mothabasnz are located approximately 260
and 550 km North of the same city, respectivaelv. At the local
village level, 2 mamtenance officer was recruited by BPC
who would report to the BPC techmical officer m case of
major mamtenanes problems which require techmieal aszis-
tance from the BPC. However, the present study shows that
the zales of PV products were not accessible to all the three
villages under review. Consaquently, local maintenance par-
sons were unable to carry out sven minor maintenance work
due to lack of FV spares at village level. As a result of this,
participants (house owmners) wers expected to fravel more
than 100 km to buy small components such as PV bulbs. The
sifnation appears 1o have caused meffective snergy provizion
to the participants i all the three villages under raview.



Lomlumns
12%

Fig_ {2). Levals of technical problems recorded for JLCA project.

It 15 the author's view that this factor iz the major im-
pediment towards promoting the rapid development of FV-
based electrification m nwal communities m Botswana.
Based on the above obsarvations, it can be concludad that
better strategies onght to be put in place in order for sustain-
zble development of renewable techneology m the county to
happen.

4. LEVELS OF
RECOERDED

In order to obtam more mformation on mstitutional fac-
tors which conmmbute fo the low level of development of Ra-
newzble Energy-Based Fural Electrification Programme in
the conmtby, a data collection teol {guestionnaira) was davel-
oped and used in the present study. The number of partici-
pants m Lorolwana, and Eudumatse, were 40 in sach villaga,
while m Metlhabaneng village 34 households participated n
the project. It should be stressed that the success of a PV
rural elecoification programme depends on technical suppoit
as mdicated earlisr. However, the present study shows that
between the meception stage and August 2005,
participants (house owners) 1 all the thres villages had rs-
poriad saveral technical problems. Fig. (1) shows the levels
of technical problems recorded in all the three willages for
the projects under revisw.

TECHNICAL  PROBLEMS

a mumber of

One of the trends shown in Fig. (1) is that there are sig-
nificant variations m recorded technical problems. The data
m Fiz. (1) reveals that only 12% of the techniczl problems
were reported for the residents of Lorolwana, as compared
with 25 % and 63% reported cases for Kudumatss, and
Motlhabaneng respectively. Considsring the number of par-
tieipants i all the thrae villages and the location of the three
villages from the BPC Mam Office Gaberone, the author
contends that the distance from BPC mam admimistation
office has a bearing on the number of recorded techniczl
problems.

Overall, the results suggest that the proposed FV solar
projact m selacted &6 wvillages 1 likely to be adversely af-
facted by the same frend if proper maintenancs strategias are
not put i place. The situation 15 likely to lead to rejection of
the uze of SHS by rural commumities m Botswana. Fig. (3)
presents a summary of the technical problems recorded for
the thres rural villages, under review.

The first obsarvation from the data in Fig. (3) is that the
majority of the recorded technical problems appear to be
minor problems which could easily be attended fo by the
local mainfenance person 1if PV spares were made accessible
at the local level In line with the abeove cbservations, the
sitnation seems not to be econcmically feasible for the BFC
technical teams to mazke regular visits to attend fo minor
problems. This point 15 corroborated by observations from
mtarviews with local mamtenance persons at Mothzbaneng
village who revealed that the BPC technical team took a long
time to attend to such problems.

Based on the zbove observations, partienlarly the data in
Fiz. (3}, it is apparent that the proposed large-scale PV pro-
ject would require a r2lizble FV solar service network sys-
tem to sell PV systems, mstall and maintaim the systems.
This observation is derived from the fact that the BFC
branch office: are situated in big villages. As z resulf, the
approach of using the BPC technical staff to provide service
to PV systems i 66 villages would not be cost effective for
the BFC which has a2 mandate of providing g1id electricity in
the county. It should be noted that the present study reveals
that the BPC sncountered huze operational costs and prob-
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Fig. (3). Surmary of technical prablems for the three villages nnder reviaw.



lems with the collection of monthly fee, and service for this
project. The auther notes that when huge operational costs
are meurred by BPC and the government, there is likely to be
a correspondmg inereasa in the need to build technical expar-
fise at a rural level to ensure the sustainability of solar home
systams in rural communities in Botswana, The author alse
contsnds that a sustamable approach is likely to reduce the
perception by the public that solar technolozy m Botswana 13
of poor quality.

5. CONCLUSION AND RECOMMENDATION

This paper has examined the experience of Botswana in
the use of renewabls technologv for power gemeration n
rural commoumities. In particular, the study has shown that
technical support provided by the Botswana Powar Cormpora-
fien in order to promote the rapid development and sustam-
ability of renewable technelogy in rural commumities m Bot-
swana 13 very weak. It can be concluded that the energy
authority and other major stakeholders on renewable tech-
nelogy do not appear to use information obtzined from pre-
vious FV solar palot projects.

The following measures are, tharefore, proposed mn order
to stmulate a rapid development and sustammability of solar
home systems in rural compounities i Botswana.

1} While the use of solar home svstems m mral commu-
nities m Botswana 13 encouraged, authorities sheould
build technical sxpertise at mural commmunity level to
ensure a long term service time of solar home sys-
tams.

(=)

1 To assist sustaimability of PV solar power gensration
i mal commumities, the govemment should create

conducive busmess environment for small local pri-
vate companies to assist the government with the ini-
tiation of 2 renewable energy programme for the rural
communities i Botswana.
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