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ABSTRACT

This study aimed at analysing the contribution afd® Photovoltaic solar energy
electrification in the livelihood transformationgmess in the rural areas, based on
Kisiju-Pwani village in Mkuranga District, Tanzanidnderstanding the people’s
perceptions, attitude and sense of ownership dverptroject installed in the
village was another aim of this study, togethehwite reasons or bases of such
attitude. It also wanted to take a closure look amdlerstand the people’s

electricity consumption behaviour in the rural area

In the collection of information for this study, fidirent interviews were

conducted in Kisiju-Pwani from different householdsich are beneficiaries and
non-beneficiaries households, three Focus GrouguSssons data from the
village leaders, women group and fishermen, anectimbservation on what was

happening in the village which could provide maor®rmation on the study.

This study was conducted in Kisiju-Pwani due to pihesence (on going) of the
Photovoltaic solar electricity project implementachder Programme for
Institutional Transformation, Research and Outre@@iTRO). This project as
given under this study, intend to reach at leash@&eholds. Already people in

the village have started to benefit direct andrexctifrom the project.

Xi



The study reveals that PV solar electricity hasvgnoto be a reliable source of
energy in the rural areas which are far from theonal or main grid. It is a
perfect way of promoting development activities amdating opportunities for
the rural area dwellers. The people’s livelihoodenbeen transformed in terms
of lighting their homesteads, creating opportusisech as employment for them
and enabling them to live the way they would likelive instead of relying in

limited options.

This study revealed the positive attitude peopkehaver the PV solar electricity
installed in their village. This attitude has theason mostly basing on the
preconditions before the implementation of the gebjogether with the benefits
they have got so far from the project. Purchasimg) socialization time for most
of the people in the village was improved and peagn have more time to
exchange ideas during the evening and night houhsle businessmen and
women could continue with their business for a Emigme than it was before the

project.

However, the study show some discontent from sormlage members who
seemed frustrated over how the project benefit(etity) have been distributed
despite having patrticipated in the decision makprgcess. Much of the
discontent seems to be based on the political rdifiees as the villager have

divisions based on their political ideologies.

Xii



PV solar electricity is no longer doubtful in itffextiveness in the process of
rural communities’ livelihood transformation. It e best alternative for

electrifying the rural areas as they struggle tdigipate in development process.
Photovoltaic solar energy can no longer be ignémethe energy stakeholders as
it provide an alternative source of energy which banefit a number of people
in the marginalised areas due to its availabil#ffordability, cleanliness and

safety. Therefore, local enterprises as well asrostakeholders should be

encouraged to further reach out to a wider pathefrural poor communities
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1. INTRODUCTION

1.1 Background of the study

Energy is arguably an important element in the bbgreent process. It has been
argued that without energy, it is almost impossilbde attain sustainable
development. “Since access to modern energy lieshat heart of human
development, it is evident that in order to mee¢ thIDGs (Millennium
Development Goals), substantial improvements aeglee in the type of energy
services that the poor have access to”, GNESD (200¥ WHO and UNDP,
asserts that the Millennium Development Goals (MP&s be attained if energy
issue is well addressed in terms of the quantitygumality. It provides that; “The
global target date for achieving the Millennium Bepment Goals is only 6
years away. While there is no MDG on energy, tlabagll aspirations embodied
in the goals will not become a reality without massncreases in the quantity
and quality of energy services” (WHO and UNDP, 2009

Energy is surely an important aspect of socio-ecooaevelopment that touches
almost every sphere of human life, and an essergglirement for human
development. Improved household energy technolofpeshe very poor can
prevent almost 2 million deaths a year attributeshtoor air pollution from solid

fuel use WHO and UNDP (2009). The argument thatrggnés essential for



human development and livelihood transformatioal$® given by FAO, (2000)
which see energy as a catalyst which can spur psolplelihood transformation
in the sense that it improves different socio-ecoicoactivities at household
level such as agriculture, health care and edutaffeman and Jemelkova
(2003) provided energy as an integral part of enbdreconomic development.
The fact that expanded provision and use of ensegyices strongly associated
with economic development reveals how importantrgné an essential factor
in socio-economic development. It is believed tfaeethat modern standard of
welfare, education and health cannot be maintaimigdlout sufficient energy;

Baston et al (2013).

Tarujyot, (2012) stresses modern energy not onlynasrtant, but a basic human
need in the same category of water and food foeldgment of societies. He
provides this by looking at rural electrificatiofRural electrification was not
considered a basic human need like water and foadithé past. A number of
recent studies provide insight into how rural eiéication helps in the
betterment of rural society in various ways.” Tgahj (2012). The same
argument is stressed by the ESMAP report which vieadern energy as
important as the likes of education, health, andewyaESMAP (2002). The
Tanzania Energy Policy (TEP) sees and recognisesggnas important for
development and an element which can determineresiiiccess or failure of any

society depending on the status of availability apality; MWEM, (1992).



Manas and Satyabrat (2013) perceive energy to beivang force to foster
economic, social and health conditions and thaffeécts all the dimensions and

support pillars of sustainability.

Photovoltaic solar energy is a renewable sourceé thagenerated from the
sunlight. Various studies have indicated differadivantages solar energy has
over other sources. Photovoltaic solar energy awiged as free, needs no fuel
and produces no waste or pollution Virendra et28l18). Photovoltaic solar
electricity seems and has proved to be the altematay of electrification to the
off-grid rural areas where there is a limited sypfl modern energy (electricity)

hence hinder development efforts in such commuitie

Sasikumar and Jayasubramaniam (2013) have attertgptgtbw the difference

solar energy has over the other sources of enégyobnventional energy such
as coal, oil, natural gas, and shown that conveatienergy sources are limited
in quantity and that if they continue to be deplett the present rate they will be
exhausted in the coming decades. Solar energysaoffelifferent dimension as it
is clean, climate friendly, with abundant and inexs$tible energy source of
mankind and that it is even cheap as the solarlpgnee has fallen rapidly.

Gajare et al (2013) provides that the use solarggnie attractive because it is

abundant and offers a solution to fossil fuel emrsand global climate change.



Photovoltaic Solar energy distinguishes itself frotiher sources of energy in that
it is abundant, and cheap while the others ardgdomiMahmood et al (2012) sees
solar energy as cheap, eternal and achievable imy rparts of the world.
Renewable energy, in this case Photovoltaic solargy system, is important for
rural livelihood transformation due to its reliaty) cost effectiveness, and
achievability. Photovoltaic solar system gives Heraative way in which people
can enjoy electricity they cannot get from the o grid due to the distance
available and prices involved in it. According toet(GNSD, 2007) without
supply of affordable energy, it is impossible tophove health, education, and
poverty reduction. This is also stressed by MkuiZ@08) who argues that
Photovoltaic solar energy (solar electricity) is afficient and cost effective
energy as it has transformed socio-economic limeslliages, cities and countries
in Africa. The program of giving poor people accéssnodern energy services

transformed their lives and broke the poverty cycle

Tanzania like many other developing countries anfilicAn countries in
particular, still suffers from the lack of reliabkeffective and sufficient electricity
in many parts of the country. Rural areas and otifiegrid areas in particular
suffers the most, something that has mired devedopimn the rural off grid areas
and the country at large. Tanzania and the resSuti-Saharan Africa mostly
depend on traditional biomass. North Africa is higadependent on oil and

South Africa depends on coal, Karekezi et al (2002nzania’s total area of

4



945,000 km2 was only partially served by the 22akdhsmission network and
covered only 2,605 kilometres in the year 2000; Nawia (2004). Energy sources
in Tanzania include hydro, coal, natural gas, bssnand imported petroleum.
Electrification level in the urban areas is abot®a3of the population while for
the rural areas it is less than 2%; (AFREPREN 20BA; 2004). This estimate
proves that there is a huge and urgent need ofueagimg and promoting the
supply of reliable and affordable energy sourcesimal areas where 75% of the
national population lives Shuma (2009). The ansvegr this challenge can
probably be attained through the promotion of read@de energy particularly

Photovoltaic solar energy.

It is also thought that the supply of electricitythe rural Tanzania through the
national grid could not be attained in the neawreit the major challenges
associated to this problem being the nature ofl reedtlement, the cost for
transmission of grid electricity which is believénl be too expensive and the
affordability of the grid electricity by the rurpbpulation seems to be a challenge
of its own nature (MEM, 2003). Again, it is renewalenergy, particularly solar
energy that can give the rural population a refrein social and economic
marginalization as the transmission of the grictteieity seems will take a long

time to be realised.



Photovoltaic solar energy can be a catalyst fdeddht activities and can create a
room for which education and health can be impravedce support the efforts
of poverty eradication. Studies shows solar eleityriis important in bringing
about development in the marginalized areas péatiguthe rural areas. It plays a
more substantial role in supporting the use oftatetight for evening studies,
electrical appliances usage such as TVs, radiascalular phone charging, and
most of all it support income generating activifieujyot (2012). It is therefore
not only important but also necessary to look atdkther alternative sources of
energy e.g. renewable energy, more especially setemrgy if the rural
community livelihood is to be transformed insteddkeeping tabs on sources

which seems to have countless challenges.

1.2 Study area

This study was conducted in Kisiju-Pwani villageNtkuranga District, Coastal
region in Tanzania between "ovember, 2013 to I®ecember 2013.

Mkuranga district is located 50 km from Tanzanianotercial capital, Dar es
Salaam, along Dar es Salaam — Kibiti road, (Toaeli Mmochi, 2006, p. 4;
Torell, et al., 2007). Mkuranga is one of the gstracts which forms the Coastal
(Pwani) region of Tanzania. Other districts are &agyo, Kisarawe, Rufiji,

Mafia, and Kibaha. The district is comparativelyadinand it has a total area of

2,432 knmiwhich is about a quarter of Bagamoyo district.



Mkuranga district is administratively divided indbdivisions which are further
divided into 15 wards and 101 villages. The divisicare run by the division
officers commonly known asakibu tarafa, wards run by the ward executive
officers (WEQO) commonly known akatibu kataand the villages run by the
village executive officers (VEO) commonly known M$endaji. Politically, each

village is headed by a village chairperson who esent a particular political
party. While the village chairpersons are politi¢é@gures and elected by the
people, the village officers are professionally &wed by the district council

and perform their duties under the office of thetnitit executive director.

However, despite their professionalism, the villaffecers’ selection mostly base
on the political affiliation, and most of them &8€M members; the ruling party

in Tanzania. Mkuranga district has two major pcditiparties: CCM and CUF.

1.2.1 Socio-political and economic profile of the study reea

Kisiju-Pwani is one of the seven coastal villagesMkuranga district with a
population of 3966, where as females are are kalies be 2000 and 1966 are
male as per village records. Other coastal villagres Shungubweni, Kerekese,
Mpafu, Mdimni, Magawa and Kufumangao. There ar® adsar—shore islands
villages. These are Boza, Kuruti (URT, 2002c, Tloegld Mmoch, 2006 and
Torell et al, 2007). Most of these villages are o&rand are not connected to the

national electricity grid which ends up in Mkuranigavn. Unlike Kisiju-Pwani,



the remaining villages have no functioning portpdesbeing located at the shore

of the Indian Ocean.

According to the local informants, the history bétvillage dates back in the19
Century. The village still have the remnants ofpghand buildings which are said
to have been built by the Indians and Arab tradens settled in the village
between the end of the 1@entury and the beginning of the'2€entury. A good

example of the buildings in this village is the lding which was known as
Jamatin which was a shop and a resident house for Indrattss village. They

also built a market place which is still uprightdaim a good condition, but not
used by the people in Kisiju-Pwani. These trada@exjed with the people of
Kisiju-Pwani as they sold food and clothes, whitetree same time purchasing

coconut and sunflower oil from the natives.

Kisiju-Pwani natives are mostly religious peoplethma large percentage of the
people in the village who are Muslim. Despite hgvinbig and beautiful Roman
Catholic Church in Kisiju-Pwani, it is said thakethumber of native people who
are Roman Catholic is even less than 100. Islararbednfluential in this village
not only because of the Arab and Indian traders sédttied in this village from
the end of the 19 Century, but also the German colonial rule cenukiiteéor

administrative purpose and functioning in the beijig of the 2& Century.



Kisiju-Pwani has 2 sub villagewvifongoji). These are Pwani and Maputo. The
story behind the naming of one sub villdgaputois a bit interesting. According
to the local informants and the village leadersat $ub village was named after
the Capital of MozambiqueMlaputo and the main reason was that most of the
people living in this sub villag&itongoji are migrants who migrated from the
southern part of Tanzania, but more especially ftbm neighbouring country
Mozambique. The remaining sub village is namedr atitegeographical location
as it is located close to the shore (coast) andptre in the village which in

Kiswahili meandPwani

The political situation and affiliation of the pdepn Kisiju-Pwani is not far
different from that at the district level. Only 2lpical parties; CCM and CUF
are dominant in this village. According to the peom the village, these two
political parties are believed and considered by pieople to be the major
political entities in this coastal area whereaptharties are deemed as parties of
upcountry/mainlanders’. This study found that thiéage is politically divided;
the central section of the village is occupied omthated by CCM loyalists
while the fringes of the village are occupied by FCtbllowers. This political
division in the village is obvious and has negativeplications on how
developments projects including the PV solar eigtyr are perceived and

implemented across the village. More discussionhow this tensions are



affecting the propagation of PV solar electrifioatin the village will be given in

the later.

As pointed above, Kisiju Pwani has a commerciabbar area where people
purchase items like clothes, utensils and foodstuought in by merchants from
Dar es Salaam, Mafia, Zanzibar, Kilwa, Lindi andfiRuKisiju-Pwani people
not only purchase but also sell some products & rttentioned areas. For
instance, some people of Kisiju-Pwani sells fresttewto the islands close to the
village. The village is therefore connected to thikse areas because of the
harbour and this increases the interaction betwesiju-Pwani people and other
outsiders on a daily basis. Moreover, this harbsw major fish—landing site in
the Coast region. It is the only place in Mkuraxdggrict where fish landings are
recorded (Torell and Mmochi, 2006, p.7-8; Torell aét 2007). Torell and
Mmochi (2006) in Mkuranga Governance Baseline;nested the number of
people visiting the village every day by sea ordré@a be about 1,500 persons.
However, it was found from this study that a numbérmeople visiting this
village vary from day to day or season to seasqeni@ng on fish availability.
Some of these people spend few hours in the villatpde others migrate to the
village depending on their activities. This tells that most of the economic
activities carried out by the people of this vikkagre directly connected to the

ocean and the presence of the harbour.
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According to the local informants, Kisiju-Pwani baur was busier in the
previous years. This is because it used to harafigoes and passengers to and
from Mafia Island at the same time. Currently Kisfwani harbour deals mostly
with cargoes and fishing activities, while mostloé passengers prefer Nyamisati
harbour in Rufiji district. This preference shifb iharbour usage has its
explanation. According to the local informants, Nysati harbour is more
advantageous to passengers. Among the reasons lgyvére local informants
were; first; Nyamisati near shore has no trencinelssa it permits quick docking
and taking off from the port. On the contrary, KisPwani harbour as a lot of
trenches and so it depends on high tides to féllkmw the docking and taking off
of the boats. The second reason mentioned was thigatdistance between
Nyamisati (in Rufiji district) and Mafia is shortavhen compared to that of
Kisiju-Pwani to Mafia. Basically, the change wa®vitable according to the
local informants. However, there some few passengdro still prefer Kisiju-
Pwani harbour because of the possibility of dockignight hours as will be

explained in details in the upcoming chapters

Agriculture is another important economic activitgrried out by the people of
Mkuranga district and Kisiju-Pwani residents intgadar. In this village, people
grow food and cash crops. The main food crops griovthis village are cassava,
rice and beans whereas cashew nuts and coconutseamgjor cash crops in the

village and the district at large. Fruits suchwaater melons, oranges, pineapples
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and mangoes, are also grown and sold by some people village, but at a

small scale. Moreover, in order to get their dalgome people also engage in
other small business like selling refreshment drjrdelling fried fish, tea, pan
cakes commonly known ashapati and andazito mention but a few. What is
interesting is that pancakes selling is considexeda woman job and so it is
carried out by women rather than men in the villdgewever, some of these
small activities and trade have been supplemengatidbsolar electricity project

as | will show in details in the coming chapters.

Social service in the village are relatively pdois a village that is connected by
the road to Mkuranga Township. It lies 49 km fronkuvenga town. The road
become harder to pass during the rainy seasonttHgalvices are available in
the village. There are health facilities in thdagke, but there is no health facility
owned by the village. Health care services are igeml by Roman Catholic

Health Centre and the other small dispensary miyabwned by a village

member. The Roman Catholic Health Centre (RCHC)dthanced equipment
needed the health services provision, but the otimer owned by a village
member has no all required equipment and it is wenall. For example; the
(RCHC) has had solar electricity even before thHERE) project was introduced
and implemented in the village. In fact the (RCHKC)ot a beneficiary to PITRO
project. The (RCHC) has enough water as it duéeohuge underground water

tanks which are used to tap water during the raggson. The service given at
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the (RCHC) is of good quality according to the lordormants and only for
severe cases a person can be referred to go terdiggpitals of Mkuranga or
Dar es Salaam. The (RCHC) serves the people frifereint areas in the division
and other wards from the district. However, it waarned that some of the
people in Kisiju-Pwani do not go to this dispensdug to religious differences as
most of them are Muslim. The small dispensary ofctwimost of the people

depend on has no enough and quality equipmenbioda health services

Water scarcity is another problem facing Kisiju-Pwalhe water used by most
people and more especially those who cannot atiorouy water every day, is
hard water. To get soft water, people have to a$ $r a bucket of 20 litres.
According to the local informants in the villagbetcost of water has just risen in
the recent years. It used to cost $0.03 to get dit@® bucket. Water has
ultimately become a huge business among the youdhnzore especially some
people with capital who sells beyond the villagedeos like to the Islands for
that matter. This study was able to confirm thisthe village as researchers

bought water for bathing for all the days of tHisdy.

The village has one primary school and one secgratdrool. All these schools
are functioning. All these schools are day schanld normally students do not

use them during the night hours.
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Plate 1: A Map of Kisiju-Pwani Village in Mkurandzistrict

Source: Cartographic Unit, University of Dar es Sadam

1.2.2 Electricity supply in Kisiju-Pwani

Kisiju-Pwani is a remote village and one amongrtiany disadvantaged villages
in Tanzania despite a number of potentials as tedea this study. It is a village
which is far from the national electricity grid édnand there seems to be no
connection plan from the national grid in the nieswre. According to the local
informants, the distance from Kisiju-Pwani to Mkaga where the national grid
ends is about 50km, and so it is far. However, \thiage received a small

electricity project in 2010, which was facilitatbg the Member of Parliament
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(MP) representing Mkuranga Constituency of whickijiiPwani is a part. This
was a wind electricity project. This small projenkeant to light up the areas
where the shops are located and was distributetiOifouses in the village.
However, it did not last long as it had low powetput. Moreover, according to
the local informants, this project was sabotagedsbsne village leaders for

personal benefits.

Apart from that project, one person who is beliet@the rich in that village had
started to supply electricity to different houselsoby using a generator even
before the wind project. This electricity supplysmaore business than service
oriented. Under this electricity supply; householdsre getting only one bulb
connection, worth of $0.5 for one lighting per diwurs, and $1.0 for two
lightings per six hours and so on. The service feass hours every day and
people had to pay that amount of money. Howevdrerobenefits which were
coming from the electricity supply were limited lham and people (customers)
were not allowed to utilize them. For example; gine charging activity was
only limited for him; and his customers were ndowkd to have access to that
service. This means, even those who had connefttisrcustomers) had to take
their phones to his centres for charging and payaemoney for thakextra
service. People who wanted to have an access toMhsnnection had to give

more money for that service too. According to theal informants it was hard
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for people to maintain that service. Neverthel#ss,project was ineffective and

unreliable. This will be explained more under tbening chapters.

1.2.3 Mini grid solar project in Kisiju-Pwani village

Because of electricity problem in this village ahd potentials available, Kisiju-
Pwani is a beneficiary of a sustainable energyesydor the provision of rural
electrification services under (PITRO). This projex implemented under the
collaboration of the University of Dar es SalaaranZania and The University of
Oslo, Norway. The main goal of this project is aaad as the overall goal of the
project is to research the technical, economic sodal challenges associated
with bringing solar based mini-grid to rural villegin Tanzania (PITRO Il final
report 2011/2012). However, Kisiju-Pwani remaine #ole beneficiary of this

project as it will be explained in details in CheqpEour.

This project is a min-grid built in Kisiju-Pwani,here electricity is produced and
distributed to at least 68 households as per fidmas a peak power of 8.6 kW of
installed solar panels, and each of the 32 pameaisteéd 24V, 8A and has a peak
power of 270W. After the solar panels, there is @owank consisting of 120

batteries, each rated 2V, 1000Ah. These battenescannected in series and

parallel to form a DC bus-bar of 48V.
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Plate 2. Solar Panels Installed in Kisiju-Pwanidonstitute a min grid plant

The array of solar panels charge the battery baamlacharger controller rated
48V, 140A DC. The AC mini-grid supply is obtainedg lising DC to AC
converter (inverter) rated 48V-DC input, 230V-AC H2.0kVA output. The
batteries, DC side switch gears and protectionrgeracontroller, inverter, AC

side switch gears and protection are all secunsialled in a power house.

Plate 3: A complete setup of the min grid with splanels and the Battery bank

house
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Plate 4: The batteries, DC side switch gears anotgution, charger controller,

inverter, AC side switch gears and protection itlethin a power house

1.3 Statement of the problem

Due to the challenges facing the power generatiansmission in Tanzania,
experts have come up with the alternative sourcdsdter rural electrification.
Different studies such as Kanagawa and Nakata,8j20@ahmood et al (2012)
and Gajare et al (2013) to mention but a few hawewve the role played by
photovoltaic solar energy in the rural communityelihood transformation by
showing the advantages the rural areas have gatfatibasing on the material
gain, health and social livelihood improvement. Heer, there are no studies
that show peoples’ sense of ownership and/or agbgipy, interest and readiness
on the technology transfer and their understandhghe benefits of such
technology in their livelihood transformation preselt is the aim of this study to
fill this gap in literature and set the basis upehich the stability of the

technology transfer and solar energy project ifettah can be guaranteed.
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1.4 Objectives of the study

1.4.1 Main Objectives

The main objective of this study is to explore amalyse the effectiveness of
solar energy electrification in the rural communitielihood transformation and
to understand the people’s sense of ownership, arwkptability of the

photovoltaic solar technology.

1.4.2 Specific objectives

I.  To identify the social and economic opportunitieshe community which
have been created by the functioning of the PVrsatrificity project in
the village

ii. To examine people’s solar energy consumption belawn Kisiju-Pwani
community

iii.  To examine the peoples views and plans for the Br$roject stability
and the future maintainance of the project

iv.  To examine the contribution of solar energy projedfisiju Pwani on the
environmental conservation and protection accordingthe village

members
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1.4.3 Research Questions

I.  What are the socio economic contributions and dppdres of the
Photovoltaic Solar energy project for the rural camity livelihood
transformation?

ii. How do people in the rural communities use or corestelectricity or
what areas need electricity in the rural commuadvtiellers?

iii. Is there sense of ownership/ readiness and acdéptalver the solar

energy project from the community?

1.5 Significance of the study

This study come up with a number of significandésst and foremost the study
shows how Photovoltaic Solar Energy Project insthih Kisiju-Pwani village
has so far benefited the people and the communitsrge. Also the findings
from this study shows the readiness, acceptanceasmse of ownership of the
project installed in the village and more importarshow the acceptance of the
people over the PV solar technology to their so&seto create a base and
assurance on Photovoltaic Solar energy projechslisgaThis will help both the
people as beneficiaries of the projects, acadensciand other energy
stakeholders in the preparations and implementtainthe energy projects. It

would however serve as a catalyst in the mind-sahge and pave the way for
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policy makers to think of the alternative sourceeokrgy; and in this case the

renewable energy for rural community livelihoodistormation.

1.6 Scope and limitations of the study

The study explored the role of Photovoltaic solaergy electrification on the
rural community livelihood transformation in Kisifowani village, Mkuranga
District in Tanzania. The village was purposelyest#d because it is the
beneficiary of the functioning min grid solar eledty project under PITRO
program. The limitations of this study were on tekictance of giving relevant
information, minimal understanding of the questiasked as most of them have
no education, access to women for interviews eaffgthe married women. The

remoteness of the area was also a limitationitd @wn kind.

To deal with these limitations different solutionsre taken; explaining what the
study meant and informing them that confidentiadity every information given
was to be maintained, restructuring the questiohsenwasking to make them
easily understood by the informants. To get womeslvement in the study |
had to find the households which had women as mldeheads and in other
houses it was informing the husbands the importaficgomen participation in

the study.
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2. THEORICAL APPROACH AND LITERATURE
REVIEW

2.1 Introduction

This chapter present the review of literature ezldb the study. It is comprised
of Theoretical Framework which guided this studhg state, status and initiatives
of solar energy in Tanzania, the benefit of solaergy on rural livelihood

transformation, status and limitations of solar @am in Tanzania and the
maintenance ways. Under this chapter, the impodadtkey terms used in this

study will be defined and explained.

2.2 Key terms used in the study

2.2.1 Livelihood

Livelihood has been defined in different ways bifedent scholars and groups.
The (WCED 1987a) defines livelihood as stock amavdl of food and cash to
meet basic needs. This definition seems to focusa@erials and leave out other
important elements. Conway and Chambers, (1991nekefivelihood as a means
of gaining a living. They see capabilities as baih end and a means of
livelihood. A livelihood provide the support forelenhancement and exercise of

capabilities. However, capabilities enable livebd to be gained. Livelihood
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comprises the capabilities, assets (stories, ressurclaims and access) and
activities required for a means of living (Chambansl Conway, 1992; Carwell,
1997; Scoones, 1998; and Hussein and Nelson, 1988)important feature in
this livelihood definition is to direct the attemni to the links between assets and
the options people possess in practice to purdieenative activities that can

generate the income level required for survivais(ER00O).

2.2.2 Solar energy

Solar energy is the sunlight energy collected aselduto provide electricity,
heating, cooling homes, businesses or industng # sustainable source in the
sense that it does not provide greenhouse gas iengsand proves to be
environmental friendly sources of energy. It isefeend maintainable as the sun is
here to stay. The United Stated Environmental Etioie Agency (EPA), see
solar energy as environmentally friendly because ghn is a natural energy
source that does not require the burning of folsdls and associated air
emissions. In addition, it is considered renewabiee the energy produced from

the sun does not deplete any natural resourcesyiélmever run out.

It should however be kept in mind that althouglas@nergy as a source is free,
its conversion is not free as it requires differel@vices like solar panels,

batteries, inverter and different cables and swegdio mention but a few which in
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the end have costs. The conversion of solar engrgglectricity is explained

under this study.

Makhijani and Alexander (2013) provides that thare two main categories of
solar electricity which are Photovoltaic (PV) maekiland Concentrating solar
Power systems (CSP) that focus on the sun’s hedtite a steam turbine. For

the purpose of this study, my focus is on the Phaitaic solar energy.

2.2.3 Photovoltaic solar energy

Maycock (1999) defines photovoltaic (PV) as theeckirconversion of solar
radiation into electricity. This is particularly ¢emuse photovoltaic energy
conversion is based on photovoltaic effect. Phdtaimsolar modules converts
the sun light directly into electricity. Solar P\art be used at any scale, from
small scale electronic appliances to decentralimdgsehold rooftop systems and
from installations that power industrial facilitieg® utility scale PV farms

Makhijani and Alexander (2013).

Photovoltaic is regarded as a phenomenon in wiotdr sadiation is converted
into electricity without using stimulating mechamis, and photovoltaic system is
regarded to any system using such phenomenontheisnost usable system of
application of modern energies. So far, variousesys with different capacities
(0.5 watt up to several megawatts) have been laedtand run throughout the

world; and given their reliability and performanegplication for them increases
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every day Taraghdari et al (2012). Also Deb et28l13) sees Photovoltaic as a
solid state electrical device that converts suhtligto electric current using the
photoelectric effect. Materials presently usedgbotovoltaic solar cells include
mono-crystalline silicon, polycrystalline silicommorphous silicon, cadmium

telluride, and copper indium selenite/sulphide.

PV technology uses the electrical properties of emats known as
semiconductors to produce electricity. When hitdmylight, a semiconductor
material creates an electrical charge which cam the transferred through a
circuit to anything that uses electricity. In a Bystem, these semiconductors are
produced in the form of cells, which are then addechin a structural panel.
Panels can then be assembled into larger grougsrays, to produce increasing
amounts of electricity, depending on the amoun¢raérgy needed. Solar arrays
can vary in size to provide the electricity neededa home, office, or larger

facility (EPA).

2.3 Theoretical framework

Theories are very important in research becausg phevide a way towards
tackling the research study undertaken. A theaktpproach adopted in this
study will be adopted in future study of the cdmition or the effectiveness of

solar energy to the livelihood transformation psxeThis study is therefore
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guided by Amartya Sen’s Capability Approach whiels been used in the studies

of human development.

2.3.1 Capability Approach

As pointed out above, Sen’s 1980s Capability Appinoaias applied to guide this
study. The term capability refers to the ability ioflividuals to realize their
potentials as human being in the sense both ofgb&inich is to be adequately
nourished, free of illness, and so on and doingghwis to exercise choices,
develop skills and experience, participate sociatig so on, Ellis (2000). This
approach was established in the 1980s and it clggkethe use of gross national
product, individual personal incomes, industridi@a and social modernization
levels as the determinants of human developmentcoliing to Sen,
development should be conceptualized in terms afople’s capabilities to
function, effective opportunities to undertake #wion, the activities that they
want to engage in and be whom the people want t&ée, (1989). In his own
writing, Sen continues to define development asbagss oexpandingreedoms
that people enjoy. Focusing on human freedoms asintvith narrower views of
development, such as identifying development whth growth of gross national
product or with a rise in person incomes or witldustrialization or with
technological advance or social modernization (3€99). However, Sen sees
these elements being important as the means toéxppathe freedom enjoyed

by the members of the society. For him and in ataace with this approach,
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freedoms depend also on other determinants sucBoesl and economic
arrangements such as facilities for education aadtn care (Sen, 1999). It is an
important approach that focus on people’s capghalitd freedom expansion to

live a good life.

Capability approach sees human life as a set ahfisé and “doings” which
some time are calleétlunctionings” and it relates the evaluation of the quality of
life to the assessment of the capability to functi®en, 1990). The line of
reasoning that will is be pursued under capakdligroach is based on evaluating
social change in terms of the richness of humanrékulting from it (Sen, 1990).
This set the base of argument therefore, thatubeess of a development project
have to be measured in terms of how it impact thepfe’s lives in expanding

their freedoms and capabilities which is being doihgs.

(Deneulin and McGregor, 2010) points out that cdppbapproach is a
framework which accommodates social, economic aoltigal analysis and
which holds that the wellbeing of a person oughtassessed in the space of
capabilities. In order to develop, people have t dble to expand their
capabilities which means their freedom to achiavgcfioning they value doing
or being. Alkire and Deneulin (2009) provide th&en’s capability approach
forms the philosophical base of human developmernt & used in the human

development index, which was developed by a Pakistaonomist Mahbub ul
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Haq and used since 1990 in the human developmgutrtse The human
development reports for example focuses on humaltbeieg and poverty
reduction, rather than focusing on income like wi&irld Bank does. Human
development reports distinguish human poverty frooome poverty by arguing
that the purpose of development is to improve pEspives by expanding their

choices, freedom and dignity (UNDP, 2003, p. 27)

This theoretical approach entails two core norneatilaims which are;
“Freedom” and “Capabilities”. On the first claint;antails that the “freedom” to
achieve well-being is of primary moral importan@ms the second claim it entails
that freedom to achieve well-being is to be undedtin terms of people's
capabilities, that is, their real opportunitiegdtmand be what they have reason to

value.

2.3.2 Relevance of the Approach to the study

Capability approach was relevant to this study kplaing the role of
photovoltaic solar electricity to the rural comniyniivelihood transformation.
This approach helped in understanding how photaitkolar electricity project
in Kisiju-Pwani has impacted the lives of the peoat the household level and
the community at large in terms of expanding tlukioices and the way it has
helped them to live the kind of life they want teel and be and the way it has

helped in expanding people’s freedom. Basing on'sSeapability approach,
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development requires the removal of major sourdegnefreedom, poverty as
well as tyranny, poor economic opportunities asl|wves systematic social
deprivation, neglect of public facilities as we#l mtolerance or over-activity of

depressive stated (Sen, 1999)

2.4 Solar energy in Tanzania

2.4.1 The state and initiatives of solar energy electri@ation in
Tanzania

Tanzania like many other African countries stilffets from lack of sufficient
energy for its people. To date, an overwhelmingetfalmost 90%) of current
energy use is still met by traditional biomass (didoels). In the rural areas this
means burning natural wood (mostly scrub and pg)nior domestic use. Small
rural industries prune larger quantities of tre@s processing agricultural
products, and charcoal, which predominantly is sad used in urban areas.
Charcoal is the single largest source of housekakrgy in urban areas and
(roughly estimated, assuming primitive kilns) reganets 20 % of total energy use,

Bauner et al (2012)

Studies shows less than 14% of the Tanzanian piqm#ahas access to modern
electricity. In its presentation on the Rural EpeApency and Innovation and
Delivery of Modern Energy Services to Rural Aretiee Rural Energy Agency

(REA) points out that less than 15% of Tanzaniaubaon has electricity
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access. It goes further providing that in ruralagrenergy access is about 2%.
The IEA, (2011) reported in their World Energy otk 2011 report that only
13.9% of the total Tanzanian population had actessectricity, leaving 37.7
million people without access to electricity in ithéaily lives. It is further
reported that 80% of the country population liveshe rural areas and it is only
2% of the said population which have access totrdég. Similar information
has been given in Wilhite, (2012) Energy Dilemmaim@ (2009) sees the
challenge on how best to facilitate the availapibf an affordable energy for
households and commercial activities for the disatkged rural areas. Kihedu et
al (2006) argues that there is a relationship betwenergy and the type of
building materials used in the village. This isday that, there is very little
chance that a house built from indigenous buildngterials like grasses and

other local materials will be connected to theoral power grid.

Thus, the application of solar energy in the rli@hzania seems unavoidable and
it has proved to be the best alternative for liglptand electrifying the rural areas.
According to TASEA (2005), solar energy should ggeople, especially in the
off grid rural areas of Tanzania. Solar energyeieved to be the best alternative
because of the abundant availability of sunlighimany parts of the country.
Bauner et al (2012) argues that the country’s gaaigcal location and available
land make it a high potential for solar farms imZania. Sawe et al (2003),

Kimambo and Mwakabuta (2005) shows the range agesiagual solar radiation
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levels to be 4.2 - 5 kwh/hper day. Moreover, the FUAS also shows an average
daily solar insolation of 4.6 kWh/mz2. Solar energyaid to form a major part of
the solution for energy generation in the ruraharkecause of its availability and

easy maintenance, Mosha (2007).

The importance of solar energy in the rural houkiEhand communities
development is unquestionable. It is the sourceneirgy which is cost effective
and affordable by the rural residents, and a soofr@mergy that can be accessed
by many people in the village across their econostédus. Dauda, (2005) see
photovoltaic solar system as important to the ruraliseholds because its
electricity is cost effective and environmentakfrdly when compared to other
sources of energy. It saves money because theawdpayback period for this
investment can be short depending on how muchreiggtthe household uses;
after the initial investment has been recoveredrggnfrom the sun is practically
free Varganova (2012). Scenarios show that solarggrwill in the long term be
the most important energy source, provided thattds of photovoltaic modules

is substantially decreased, EC (2009).

This has witnessed a proliferation of solar enargyestment and application.
According to Gwang’ombe (2004) in his renewable rgnetechnologies in
Tanzania; there has been application of solar gnexagnly for heating (water
thermal) systems. He goes on to show that solakicgp pasteurizing and

advanced solar crop drying technologies’ applicaisstill in its infancy stage.
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However, the resent years has witnessed Solar whitd@ (PV) being applied
for telecommunication, lighting, refrigeration, wapumping and powering other
electronic equipment at individual residences, ethoand health centres,
TAZARA, TRC and missionaries. The estimated curiestalled PV capacity in
Tanzania is to the tune of 550kWp with an annualgn rate of about 20%,

Gwang’'ombe (2004).

The increase of Photovoltaic solar application ifricd and Tanzania in
particular, seems to have been contributed byribeease in production of solar
modules in the past 2 decades. As Karekezi (2008les, the increased
production in photovoltaic solar modules has sigaiitly seen the drop in price

of PV system hence the increased application of&l&r system in Africa.

Electricity consumption from the commercial sourtike the national grid and
other sources like fuel seems to be insufficienadiequate) and expensive to
afford for rural areas dwellers, hence a very lownsumption. Rural
electrification through the national grid seemsb® unattainable in the near
future due to the dispersed nature of the Tanzamal settlements in most the
Tanzanian regions MEM (2003). The proof of the af&bility is seen from the
number of the rural dwellers who have access totrgdéy which is has not

exceeded 2% as most of the studies have shown.
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The process of rural electrification requires tloeperation across all sectors in
the country. This is well given by Karekezi (200#)en he argues that the need
for rural energy needs and required investment lghbe established in which
mult and cross-sectoral cooperation is a centralpoment. Different efforts to
the application of renewable energy in TanzanieeHaeen undertaken at almost
all levels; that is the government level, Organaa’ (mostly NGOs) level and
at the individual level and the religious instituts to mention but a few. As
Mosha (2007) provide that efforts such as thoseTamzania Solar Energy
Association (TASEA), (which is a Non - Governmen@ganization of solar
energy stakeholders in Tanzania composed of ingaigdand organizations with
a common goal of promoting renewable energy apydics) are of a great

significance.

Kihedu (2006), also shows the efforts in the prece$ renewable energy
application by providing that there are severabaigations which have actively
engaged themselves in the renewable energy undegsaéind the list include 21
governmental organizations, 21 projects and devedop partners; 73 private
companies and 46 non-governmental organizations.fidmework formulation
for the promotion of Renewable Energy Technolog¥#TR) promotion in the
country seems to be an expression of intent byMi@stry of Energy and
Minerals. Moreover, the Tanzania Energy Policy mes more room for the

growth and development of renewable energy, salargy being one of them as
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clearly stipulated under articles 25, 39, 45 anddb@he current Tanzania Energy
Policy, URT-MEM (2003). It is interesting howeveig note that Tanzania
government is implementing a National Solar Programder the World Solar
Program (WSP). The WSP is an open- ended attemgaigh broad Partnerships
and cooperation of governments and NGO to promoteider utilization of
renewable energy sources. So far the governmentléelared two of its five
project proposals submitted to UNESCO as beinggif hational priority. These
proposals are (1) village level solar electrificafi@and (2) small islands solar
electrification. With these projects, the penetratievel of solar power is

expected to increase greatly Kihwele et al (2012).

Tanzania Solar Energy Association (TASEA), and othstakeholders’
organizations have all actively engaged in the kigweent of solar energy
application in Tanzania. The government moreover d@ed on the process by
the exemption of all solar powered equipment aretigtized accessories from
import duty for the aim of promoting and encouragithe application of
alternative energy given the energy crisis in tbentry, Mwandosya (2006).
However there has been more steps by the governimertms of attractive
financial terms for potential investors to devetbp countries renewable energy
sources since 1999, URT-VPO (2003). Proceduresf@stment in solar, wind,
and micro hydro projects have been simplified amduide 100% depreciation

allowance in the first year of operation, exemptioom exercise duty and sales
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tax and concessionary custom duty on the first mnjed materials used in
renewable energy projects, Mwihava and Mbise (200b¢ establishment of the
Rural Energy Agency (REA) by the government is hapoevidence to prove the
government commitment in the rural areas lightingd aencouraging the
development of renewable energy in the country. REghe of the objectives
among others is to mobilize, coordinate and fatdit private and public

renewable energy development in rural Tanzania.

Mwingira (2006) provide an example of the interoa#l donation on the
application of solar energy in Tanzania by citihg examples of promises made
by the former US president Bill Clinton when Theegtdent of Tanzania visited
the United States. He made a promise that all Headéintres and Dispensaries
that had no electricity would be supplied with solaowered generators.
However, this is a promise that has not been m@lim many parts of the

country.

2.4.2 Socio-economic impacts of solar energy on Rural Lelihood
transformation

Different studies on renewable energy, solar enargyarticular, sees the system

as a channel to development and livelihood transhtion in the rural areas. It

has been proved with no doubt that Photovoltai@arsehergy can and has

positively impacted the rural livelihoods. There aotable transformational signs

in many spheres of human development notably inrtinal areas. Education,
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health, employment status, electric devises agmhica information and
communication to mention but a few have all protlesl capacity of solar energy
is the livelihood transformation process in theatuareas. Studies shows the
system to have positively impacted the socio-econodevelopment of the

people in most of the areas where different salajepts have been implemented.

Education improvement

There has been a notable significance of solarggnier the improvement of
education in most of households and communitiéargé. Buragohain (2012) in
her Impact of Solar Energy in Rural Developmeninidia; provides that getting
light for children to study at night might resuits major improvement in their
education performance. This has been argued adot m a number of studies.
Nolens (2010) also argues that solar electriciigwed children in the rural areas
to have more time to study at night with better ldqgaof light, hence
improvement. ESMAP (2002) see village electrifioatas important for lighting
up schools for better education attainment, whetbasESMAP (2003) report
shows the lack of electricity in Peru resulted idtminished quality of life and
poor education. According to the ESMAP reportdagié electrification enables
the application of ICT for better education asé¢lamples drawn from Honduras
explain, ESMAP (2002). For example children in &#ied households have
higher education levels than those without eleityrias revealed in the ESMAP

Philippines ESMAP (2003). Electrification is belegl/to have a direct impact on
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education improvement in a sense that it can imedatation by improving the
quality of schools, either through the provision efectricity dependent
equipment, or increasing teachers quantity anditgu&achers attraction to the
electrified villages); and study time allocatiorhaime, with increased study time,
though the availability of TV may decrease thatitbut at the same time it may

also possibly provide educational benefits) IEG B (2008).

Health improvement

The impact of solar energy on health improvemertheoff grid areas has been
pointed out. Health improvement can remain a miytha issue of reliable energy
Is not addressed. Energy is essential in impropmgple health in the peripheral
and disadvantaged areas which are not connectécetonain electricity grid.

Solar energy in such areas is very important arsdphaved to be very helpful in
most of the areas where it has been applied. Stumlier the impact of solar
energy in rural development in India shows thatasdighting has helped

different households to overcome health problemghvhesults from kerosene
use and candle burning in the closed rooms, Bugd2012). It is argued that
solar energy has an important health benefit asdtices in house air pollution
and the danger of fire as it substitute the uskeovbsene (Modi, 2004; World
Bank, 2008a). Dieudonné and Evariste (unpublisipedyide that the min solar
power plant that was installed in the Ngan-ha bcat Cameroon improved the

health services in that village in a span of oMy tyears. Solar electricity
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moreover contribute to the improvement of healtlaness by providing people
with access to media as the source of informat{@naden,2012). PV solar
technology has proven success in high-technologyplicgtions of

communication. It is also an ideal alternative porvering vaccine refrigeration
in rural remote clinics. Vaccines can dramaticaityprove the health of the rural
poor and in this respect, Kerekezi et al (2005)e TBA (2008) provide that
access to better medical facilities, vaccine refiagion, equipment sterilization,
operating theatres and lighting for local healtmtoes are essential in the
improvement of health service in the rural areas.ifRstance solar PV installed
at Lugala Lutheran Hospital (3000Wp) in Ulanga, bwro improved health
services by powering low energy equipment andtiinghfor infusion unit,

theatre, outpatient department, administration lplac patients wards, medical
cooling in the pharmacy and security lights TASEAE5). The same on health

service improvement is documented by WHO (2000)

Economic development

PV solar electricity’s contribution to economic git is evident and has been
given in a number of studies. Modern energy hasiractd relationship to

economic growth. Braden (2012) views the contrifiutiof solar energy by
looking on its contribution to generating employrtseand allowing people to
work for long hours at night in Rema, Ethiopia. TWerld Bank (2009) reveals

that Solar Home Systems (SHS) increases econortdtias inside and outside
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households because business activities operatehouars in the evening. The
contribution of solar energy to economic growthaiso viewed in terms of the
role it plays to lower the cost of energy to theatuwellers, resulting to the

consumer surplus and the way it helps to spur tbettp of home business hence
a boost to the household’s income growth IEG-WBO@O0 The study by Braden
(2012) on solar energy and rural development whiels conducted in Rema,
Ethiopia, proves the creation of the growth of hdmsiness which lead to the
strengthening of the households’ income in Remassiim et al (2013) in their
study on the cost analysis of concentrated solaep@lant with thermal energy
storage system in Bangladesh, asserts that coatiagtsolar power plants with
thermal storage system can lead to economic bené&dt the developing

countries because of its low operating cost. Tlg sf power plant is not

adversely affected from fuel price fluctuation.

PV solar energy and the environment

Literature available on the impact of solar enewgyenvironment is remarkable.
A lot of scholars have written a lot concerning t@ntribution of PV solar

energy on environmental conservation. Hussain €Gl3) on their study of cost
analysis of concentrated solar power plant withirtted energy storage system in
Bangladesh argues that concentrated solar powet Ipdeve no hidden social cost
in the form of environmental solution. It is alsogaed here that solar energy

have potentials in the country particularly in wais sectors it is applied by
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reducing traditional fossil fuel based power congtiom and ensuring a green

environment for the future generation (Deb et @lL2 Ahmad et al, 2013)

Hasnat and Anisuzzaman (2012) in their study onrtle of solar energy in
reducing GHG from the residential sector in Bangkdd they found that in
residential sector, emissions of greenhouse gasa®anly emitted from gas oll
(kerosene) and biomass. Here they estimated thkaioounts of carbon-di-oxide
gas the base year 2004 and it is 3410000 metri @od points out that within
five years this will increase up to emissions i@8nd this will be 35989682
metric tons in 2033, which will increase up to 9@¥the base year. In their
study, they points out that, if there is an inceeasthe share of solar energy to
12% in Bangladesh within 30 years, the greenhouse \gill be reduced
considerably. It is pointed out that by taking 1028 contribution of solar
energy, it is estimated that the emission of thebaa-di-oxide gas will be

22821679 metric tons which will reduce up to 21%hia year 2033.

Eric Zencey (2013) in his topic named Energy asaatar plan, sees renewable
energy notably wind energy and solar energy as gsb&itions to the
environmental problems. He provide that there deatp of reasons to move to
solar and away from oil; climate change being amadmg reasons. Also
Makhijani and Alexander (2013) speaks of the emrmental problems available
in relying on fossils fuels and provide that théamce on unsustainable energy

sources is no longer necessary. They provide theti@o over fossil fuels being
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the transition to a sustainable energy system based high efficiency and
renewable sources as well as smart grid and sta@géaons. They support their
claim by looking at the growth of renewable enermgyestment by 2011 in which
renewable energy technologies toped those of cdioverhin some countries, US
and German investment in wind energy and solar ggneespectively being

among them.

Jagoo (2013) views the importance of solar eneygptking at the risks and the
danger posed by fuel burning that increases tleaadyr greenhouse gases which
lead into global warming. He sees Photovoltaic smldr concentrator energy as a
solution and that it is predestined to a brightifatbecause of its ability to power
the globe. However, he provide that harnessing fre® energy at high
efficiencies is considered as a challenge evehdaengineers. (Sen, 2008) also
provide that the key atmospheric energy sourcel ascsolar and wind power
should be harnessed more effectively and turnextiljrinto heat energy to meet
the growing demand for cheaper power supplies tetrine challenges posed by
the unprecedented increase in the population addsinal products and the
development of technology, human beings searchwiys of using more and
more energy without harming or, perhaps, even ogsty the natural

environment.
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2.4.3 Limitations of solar energy adoption in Tanzania

For the purpose of this study, limitations haverbeewed as challenges facing
the development and growth of solar energy in TalazaA number of studies
have documented on the limitations facing phot@rolsolar energy. This study
provide some of the limitations which have beenutioented under different

literature as they are given hereunder;

Minimal Institutional Support

Despite the growth and development of solar en@ngyanzania, this energy
sector still faces inadequate institutional supparits prosperity. The promotion
and development of solar energy seems to have lefeto the private sector
alone which hinders its development. It is arguledt tthe development and
promotion of solar energy requires support fronncedht institutional framework
Laing and Rosseli (1999). The promotional of saaergy can therefore be
attained if the government, the donors and theapgigector can work together in
undertaking a number of programs of which aim isibssing renewable energy

potentials in the country.

Financial Limitations

Like in many other development projects, the growthsolar energy also
encounters financial problem. This is the majoropem for the development of

solar energy in Tanzania. Despite being hailed aheap energy and even
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sometimes free, the initial costs involved in bgyithe materials and the
installation devices makes it difficult for the kemlogy to grow to the required

standards hence inadequate supply of energy ihTareania Dauda (2005)

Mwihava (2002) argues that the major target foralrelectrification are the
majority of poor rural households and they couldyoafford the renewable
energy technology expenses if they could have @i@hrsupport because they
cannot afford the cost by depending on their incolB€, (2009) also sees
financial problem as the major problem for solagergy technology development
and believe solar energy can only develop if th&t b photovoltaic volume is
reduced. Studies shows that the main obstacle & ithplementation of
renewable energy practices is often not due te teehnical feasibility, but to the
absence of long term financing resources, Kareg&eal (2005) and Bauner D et
al (2012). In the Sub-Sahara Africa solar energhnelogy is believed to have
benefited the high income segments of populatimergithe high cost of solar
photovoltaic. Solar PV is unaffordable to majoray the population in sub-

Saharan Africa, given the high levels of povertgré&kezi and Kithyoma (2002).

Muhamad et al (2002) conducted a research on sakngy in Bangladesh. The
focus of this study seems to be installation of meehnology demonstration and
adaptability of the technology in Bangladesh. ThHeynd that there was a
problem with the adaptability due to the price ofas panels and technology

itself. The focus was on the technology adaptatalitd other technical issues.
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Policy and Ligal Challenges

The success of any development project depend plynoa the policy guiding
the process. Likewise, the promotion and developmeh solar energy
technologies is to a large extent depending ore#igting government policies.
Government policies are important tools and factorgerms of their ability to
create an enabling environment for RETs dissemgnatand mobilising
resources, as well as encouraging private sectasiment Sampa and Sichone

(1995).

The promotion and development of solar energy ssiffem the lack of clear cut
policies and legal framework which gives the di@tttowards the growth and
implementation of different projects. Like Karekezial (2003) argues that most
governments do not have clear cut policy on theeligament and promotional of
RETs which continue to be undertaken within an gnglanning vacuum. This
lead to the lack of clear link between the RETs #rel national power master

plan Karekezi (1998).

2.5 PV solar system stability

This is important for the aim of safeguarding thediability and long term
operation of the PV solar system projects. Foroithappen, a well-designed
maintenance system must be in place. This maydra the quality of devices

used in the project to the functioning maintenaosfcie running project, capacity
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building and long term financing of the projects @livia (2009 puts it, reliable
and long-term operation photovoltaic solar energgtesn requires well-designed
and installed systems, the use of sound qualityipesgnt and uninterrupted
continuing funding for maintenance, repairs, congranmeplacements, and spare
parts. The REN21 (2010) proves the importance @ldhg term financing of the
project by providing that financing mechanisms rafigles services for operation
and maintenance are key to the successful develtprha long-term project. As
it was earlier pointed out, this has been one efrifain reason for the failure of
different solar energy and other renewable energjepts in a many countries,

Tanzania in particular.

Technical knowhow and maintenance services arer @leas believed to be
important in the PV solar energy systems stabilitys well put by Kawambwa
and Kimambo (1999) who found that many solar pitsj@dich were installed in
Tanzania were not stable because of improper lastal and insufficient
maintenance services. Mwihava (2002) stresses en irtiportance of the
maintenance and local capacity building for thegmbstability. Project security
also is important in the stability of the PV sofapjects as most of the projects

suffer from vandalism and theft of the solar syst@guipment TASEA (2005).
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2.6 Application of PV solar energy

Different literature have studied the applicability PV solar energy in different
areas and households in the urban and rural aleesbson (2006) studied solar
energy electrification in Kenya, with the focus déme connectivity of the
technology and the social change or advantagedotiel that in Kenya there
were tremendous rise of renewable energy technalagyto the growing market
for solar PV system among the rural householdsslitevs to have been a large
number of people in rural areas who have adoptedeathnology and that there
has been a tremendous ascend of solar market iyeKBata from the year 2000
survey conducted by Tegemeo Institute indicated tha% of rural Kenyan
households owned a solar system and that solarieigchad emerged in Kenya

as a key alternative to grid base rural electriitcg Jacobson (2004)

The work of Kirumbi et al (2009) in Kenya looks @he community based
electric micro grids and see if that can contriltoteural development. It clarifies
the mechanism through which the rural electrifmaticould promote rural
development. Through this research, it was dematestrthat access to electricity
enables the use of electric equipment and toolsngll and micro enterprises

resulting into significant improvement in produdtyv
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2.7 Knowledge gap

From the above empirical studies, the role of sefergy as an important aspect
for social change and development in both devel@petddeveloping countries is
evident. The above literature review, shows a &sehbeen said and studied from
a different angles of the globe on the developn@nsolar energy utilization
Tanzania being among them. From the literaturelavai the role played by
different stakeholders in the development of selargy technology, advantages

and challenges have been studied and put well.

However, the literature doesn’t show the communigmbers’ acceptance and
sense of ownership of the PV solar energy systeonsdon they explore the
community members’ views on the effectiveness ef RV solar energy projects
in different areas. This study has therefore addeksthis gap focussing on
addressing the community members’ acceptability sarse of ownership of the
PV solar energy project and the basis for the savitweover, the community
members’ perceptions on the effectiveness of the d8Mar energy projects

together with the energy consumption behaviourdeges addressed.
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3. RESEARCH METHODOLOGY

3.1 Introduction

This chapter shows and explain the research proesduhich were applied in
carrying out this study. It describe how the inethdesearch objectives were
reached and achieved under this study. The chaptesrs; Research Design,
Research Approaches, Study Area, Sampling Procedgureé Techniques, Data

Generating Methods, Data Analysis, Ethical issuslamitations to the study .

3.2 Research design

This is a roadmap in the process of conducting seareh. It is a plan for
conducting scientific investigation on what quessicare to be answered, how
participants are to be selected, how data are tolbbected and interpreted, and
how valid conclusion can be drawn. It is a fundaraeand integral part of
actually doing research as given in Murray and @wer(2003) article on
designing development research. It is a roadmap arwbnceptual structure
through which the research is to be conductedadilifates a research to be as
efficient as possible yielding maximal informatigothari (2004) on research

methodology. As a road map, it helps to determime liest way to reach the
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destination Loudort al (2007), and it gives the guidelines or specifapstthat

have to be followed so as to get evidence in @tatid the questions of the study.

A descriptive design was employed in this studycadkding to Kombo and
Tromp (2006) on the proposal and thesis writingesearch design focuses on
information about people’s attitudes, opinions, itsalmr any of the various
educational or social issues of the study. It wapleyed in order to have a
chance of getting enough information concerning tesearch problem. As
(Bryman, 2004) in social research methods putdt ihelps the researcher to

deeply describe the views and peoples insightstaheuesearch topic.

3.3 Research Approaches

This study applied qualitative approach throughbetstudy. This approach was
applied because it is the most appropriate apprdacktudying the social
realities. As Bryman (2004) in his social reseamlethods, clarifies that
qualitative approach is most appropriate in stuglysocial realities through
multiple tools of data collection that are quaiitatin nature. According to
Bryman and Burgess, (1999), qualitative methods @sed to explore the
meaning of people’s world. It intends to collectitigta in natural settings rather
than artificial and it works inductively buildingouheory from observations. As
descriptive design was adopted in this study, tptale approach was found to

be the best way into which this study was to be iadtered. Moreover, the
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application of descriptive research design provite possibility for researchers

to discover causes of the research problem (Kqtha€4).

3.4 Sampling Methods

To get respondents suitable for my study, a Puvposampling technique was
applied (Bernard, 1990; Huberman, 1994; Devine bie@th, 1999). In two
stages purposive sampling was done. The first aeethe selection of the village
where this study was to be conducted. The maier@itvas that there should be
an ongoing implementation of the solar electripitggram or project or that there
has been such a project recently. In that regarsijukPwani was purposively
selected as it is the village which has the ongammglementation of the min grid
solar energy project. Again it is a village whislhrémote that have had no access
to reliable modern energy for all the time. Howeveis a village endowed with

natural resources but with limited opportunitied &gh rate of poverty.

In the second stage, purposive selection of theoredents of this this study was
made. On this stage again, several criteria wess.u$his study moreover,
concentrated on two areas in the village which #re;solar electricity project
beneficiary households and the solar electricity-heneficiary households. In all
these households | targeted the most resourcefyplgethat is people with
knowledge and enough information who could proviiid and reliable

information for this study. In that regard howevent all households were
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interviewed, but few of them which were purposivelglected. The village
leaders and in this case the V.E.O and the pro@timittee secretary helped in
identifying potential households and respondentgHis study. This was first to
identify all households which were already conngetéh PV solar electricity. A
pre visit to all households which were selectedhsyvillage leaders was made
and from that list households for interviews to idvbias from the village
leader's selection were reselected. This meansewety household that was
selected by the village leaders was interviewetieyTalso helped in identifying
and organising the people who participated in tli&[B. On this, they worked on
the qualities of the people needed for that purpbkeeover the V.E.O and The
Village chairman together with the solar projecirséary, were among the people

who participated in one of the F.G.D.

Three (3) focus group discussions were conductedhén village. These in
general; targeted the village members understandinghe village history,

understanding different matters in the village &nel ongoing project process,
village members groups believed to have benefitdebaefiting from the project
like women groups and fishermen; and different aloservants in the social

settings of the village.

A total of 20 interviews were conducted at the ledwadd level from 20 different
households. On this, 10 households were the alremtyected with solar

electricity while the other 10 households were wet connected with the
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electricity. The main reason for this kind of sdéilet; was to get a picture and
understanding the views of the people concerniegrim grid solar project in the
village depending on how they are benefiting frohe tproject, and their

experience on the presence of the project in tiegei.

3.5 Data generationg methods

In this study, Qualitative method was applied imgating valid and reliable
data. In particular; In-depth interviews and Foddsoup Discussion were
applied. In the whole process and all interviewgwahili language was used
throughout to generate the data. There was nocapipin of other languages like
local (tribal languages) language because Kisijafwesidents are Kiswabhili
speakers and so the use of this language simplifiednterviews to both the

researcher and respondents.
3.5.1 Primary Data

The data were collected through in-depth intervieiwsus group discussion and
direct observation. These data mainly focused erhtktorical background of the
village before the implementation of the min grimlas electricity project; the
situation after the implementation of the projegeople’s understanding,
feelings, and perception over the project implemeénn the village; and new

potentials and opportunities generated by the poesef the solar electricity
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project; and the feelings on the administration amahagement of the project and

their views on the adoption of the new technolapldr energy)

3.5.2 Data collection instruments

In the process of data collection, different instemts were employed. To get
enough data for this study, recording instrumemd aote books were used.
Moreover, the camera was used and this helpedpitugag different events and
activities together with people’s treatment of tA¥ solar electricity project

which were observed as will be expressed throughptbtures in the upcoming

chapters.

Direct Observation

This was important and it proved to be helpfulhe research village. Through
direct observation, different events and activipesple were engaged in and the
way they were utilizing solar electricity within dioutside their households were
capture. It moreover helped in capturing differantivities people were doing
during the night under the street lights. The d@aton level in the village in
different ways was also observed. One way was dna@rgg activities which were
done at all levels across the age and gender. ¥anme, elders were playing
their favourite game known &aao. Youth were playing different types of games
such as playing cards know in Kiswabhili legrata. Draft was another game that

was favoured by youths in Kisiju-Pwani. While chédd were happy enjoying in
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the streets by using the light from the streettighstalled in the village, women
were meeting in some households to watch video igsdpwespecially Swahili
movies commonly known in Tanzania Bengo Movie Different developments
in the village by seeing different services whicvé been established or even
strengthened after the introduction of solar eieityr project were among the
observed under this study. For example; Kisiju-Fvgeople can now enjoy the
European leagues from different countries as tleyeDSTV connection in the
village; a service which is provided by one youmgsoen in the village. All these
observations prompted further questions and thé néasking and understand

from the people concerned.

In-depth Interviews

In-depth interviews were applied to create an engl@nvironment under which
information on the real situation, feelings and ceetion of the people
concerning the project implemented in Kisiju-Pweoiuld be generated. Through
these interviews people’s sense of ownership ofptiogect, the basis for such
feelings and perception were captured. It is a Wt created a friendly
environment with respondents as they felt fregpak out whatever they thought
and wanted to air out about the project. Theref@fejn-depth interviews were
conducted at the household level. 10 householde Werse households which
are beneficiary of the project in a sense that theye already connected with

solar electricity. These were froRwanisub village as it is the only sub village in
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which households are able to connect electricigy thua short distance from the
min grid location. The other 10 households werenftbe households which are
not beneficiary in a sense that they have not odedetheir households with
electricity and there is no way they could do se the existing distance from the
min grid location. 8 out of 10 household (not carted) were taken from Maputo
sub village which is not a beneficiary of the pobdjeand 2 were taken from
Pwani; though people have benefited in some ways adwiixplained in details

in Chapter four.

SIN HH Inter |Conn. Status | Gender Age and household comibation

1 10 Yes
3 Female | - 1 Woman was between 20 — 40 years of age
- 2 Women were between 40 - 60 years of age.
7 Male - 2 Men were between 20 — 40 years of age|
- 5 Men were between 40 — 60 years of age|
2 10 No

D

4 Female | 1 Woman was between 20 — 40 years of ag
3 Women were between 40 — 60 years of age
6 Male 2 Men were between 20 — 30 years of age

4 Men were between 40 - 60 years of age

Plate 5: Household interviews Composition
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Focus Group Discusions

In collecting enough information for this study,dés Group Discussions were
conducted. The participants in this FGDs were psiggly selected basing on
village history understanding and special field exxge. Three FGD were
conducted. The first group discussion consistedikddge leaders; and in this
regard; the village chairperson, the Village Exa®uOffice (V.E.O), the village

council members and the former village chairmanarsgroject committee

secretary, education officer (teacher) and hedfibev. The second focus group
discussion consisted of fishermen, and the thielwas for small trade venders’
women. The FGDs were necessary for the purposestihty and confirming the
validity of information which came up from the imjoth interviews in the

households but also to get more information on hbe project had helped
different fields in the village. Moreover, they wemeant to capture more

information concerning the feeling of the peopletoa project.
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FGD. | Description of the participants No.

int Partic

1 Village leaders, 2|7
Council members, iR
Project committee members il
Health Officer 1
Education Officer 1
Former Village chairman L

1 Small trader venders — women: This was a grougashen who 6
were selling different items in the village such faed fish,
andazi, food, tea (ginger ted)heir main customer are fishermen
and other people in the village

1 Fishermen: This is a group that involved mainhe tboat 4
operators and other fishermen

Plate 6: Group Discussions Composition

3.5.3 Secondary Data

Various documents on rural solar electrificatiord asther information about
Mkuranga District and Kisiju-Pwani were reviewedn$ of them were obtained
from Mkuranga District office, Kisiju-Pwani villagerhe University of Dar es
Salaam, and from other individual researchers. @hdscuments provided

information which perfected the data collectedhi@ primary data.
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3.6 Data processing and analysis

Qualitative methods were employed in the data @m%iog and analysis.
Information captured by recording (using the reeoydrom in-depth interviews,
focus group discussions were carefully transcribedd translated from
Kiswabhili; a language which was used in the datéection to English language
as a standard language for this study. This hetpednderstand the meaning,
understanding, experiences, attitudes and sensjaict ownership and feelings
of community members towards the effectivenesshefdolar electricity project
in their community livelihood transformation. Moshportantly, it helped in
capturing the basis for the attitudes, feelings senlse of project ownership by
the community members. Data coding was performedhi® aim of identifying
the themes related to the solar electricity projeaplementation process,
transformational changes and its relation to thewrnanity members’ feelings
and perception. This was also important in detemgithe basis for the feelings,
attitudes and perception of people towards theeptojmplemented in their
community. The conclusion making was preceded loetailed description of

data.

3.7 Ethical Issues

Ethics is a matter of principled sensitivity to theghts of others. Being ethical,

limits the choices we can make in the pursuit othir Ethics says that, while truth
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is good, human dignity is better, even if in th&reme case, the respect of human
dignity leaves one ignorant of human nature. Thisand was important to
consider during this study (Bulmer 2001). The redegrocess must ensure the
participants’ dignity, privacy, and safety Scheyseat al (2003). In this study,
social research ethics were assured. To be ableomaluct this study, the
permission and the introduction letter from the RO research team based at the
University of Dar es Salaam was processed. Afteingein the research village
which in this case is Kisiju-Pwani, self-introdumtito the village authorities was
done and the introduction latter from the Universit Dar as Salaam was handed
in. Another introduction was made to the Projecinoottee members by the
Village Executive Officer. After identifying the iseholds and the groups which
were involved in the study, the information weratgerior the visit. They were

all assured of confidentiality, dignity and safdtyring and after the study.

3.8 Limitations to the study

This study faced some limitations. The big limatiwvas to not be able to work
on the collected data for a long time as the howgas based had no electricity
and it was not a good environment to do extra jtibrahe data collection.

Another limitation was the inability to have enoufgmale (household head
wives) to discuss at the household level. Evenehaso were available to speak

in their families could not give enough informati@specially when their
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husbands were around while others were busy and weshing to take care of

other activities. They lacked freedom

To overcome these limitations, immediate action waportant. On the first

limitation, the decision to collect the data andldeith data processing at the end
was made. On the second limitation, getting thesbbalds whose household
heads were women and could have enough time amdidne to speak was
important. On this also, it was important to elaterthoroughly the objectives of

this study to create a friendly environment foemtew.
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4. FINDINGS AND DISCUSSIONS

4.1 Introduction

This chapter presents, interpret and analyse titkniy on the effectiveness of PV
solar electrification to the livelihood transfornaet in Tanzania, a study based in
Kisiju-Pwani, Mkuranga district. Under this chaptexplanations on how the
implementation of PV solar electricity project insu-Pwani has impacted the
people’s lives and the community at large basinghenpositive changes in the
village which have either resulted from the projechave been strengthened by
the presence of the project are given. The impaictse PV solar electrification
project in Kisiju-Pwani are obvious at the househahd the community level.
Moreover, the sense of ownership of the PV solactafication project,
community members’ attitude and perception on ffectveness of the PV solar

energy project and the basis for such attitudebkeas explained.

Kisiju-Pwani community members considers the PVasalectricity project
implemented in the village as a catalyst for tle@immunity’s development and
that it has created opportunities and many commungmbers sees that as a

turning point of their community’s poverty and baekd life standard.
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4.2 Effectiveness of photovoltaic solar energy in likebd
transformation

Despite Kisiju-Pwani village being among the viksgin Tanzania to have been
denied with the access of modern energy for thewetbpment, people in this
village understands the contribution of energydteieity) to their development
efforts. The only knowledge people did not have wees possibility of getting
modern energy from the sun. Few people in thisagél who have travelled
outside their village could have this idea. Howeweany people could not
understand the effectiveness of PV solar eleciribiéfore the project was
implemented in the village. It was therefore théemion of this study to
understand the perceptions and attitudes of themeonty members on the
effectiveness of the photovoltaic solar electriditylivelihood transformation.
Photovoltaic solar electricity project is an ongpiproject installed in Kisiju-
Pwani village. The community members understandsthength of the national
grid electricity. Their views and perceptions oe #trength and effectiveness of
solar electricity therefore were important to geder this study. This study
needed these questions to be answered; what isntherstanding of people on
solar energy? What are the peoples’ perceptionshereffectiveness of solar
energy? Do people consider solar electricity asatalygst to their community

development?
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According to the informants; solar energy is a neehnology that was not
known to many before. However, some people who s$egh solar electricity
systems had no idea if electricity could be produatthe scale it is produced
under one min-grid and distributed to different $esi like the ongoing project.
During the interviews one respondent had the falgwemarks concerning the

solar energy understanding and its effectiveness;

“I should admit that it is my first time to see bug big solar electricity project. |
have seen those small solar which | also had odet avas not effective at all. If
you get in the village during the night without figiinformed of the presence of
solar electricity project in this village, it is yehard to believe this electricity is
not provided by TANESCO. It is very strong and Veethought solar electricity
could be that strong to be honest. You can lightwgich TV, radio, and charge
your phone without any problem. You could not dbthése with electricity
from the generator which was very expensive.” (Riémdrom a 51 years
respondent, who also own a small dispensary iwitlage)

From the experience of his life in the village, amither different sources of
electricity from different projects the village hssen, people in this village were
able to experience and recognise the effectivenéthe PV solar electricity.
Despite being connected to the generator elegtrgftich is believed to have
been very expensive and unreliable, this villagemiver had the following

experience to tell;

“I have had this business for 12 years ago inutigge without electricity. | was
using the kerosene lamp. In 2007 | bought a snoér panel which was used to
at least get light but it was not effective andatito stop using it. After that |
was forced to use the generator electricity. Againvas not efficient and
effective. It was too expensive and | had to stegalise | could not afford $1 for
3 bulbs per day, and | did not see the point gfaying for something that was
not efficient at all. When the system of this aledy was completed, | was
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connected and it is a very good electricity. Istiong and it is there all the time
day and night.”

People’s view and perception on the effectivendssolar electricity is evident
from the statements above. They admitted of beiedfitst time for them to see
solar electricity system in such a huge projectweler, some of them had no
idea how it works till the time the PV solar prdjegas set up. Despite their
praise on the effectiveness and strength of stdatrecity, they were able to also
point out the problem that they could not use seteetric devices like fridge,
subwoofer, and freezers which could widen up trenck for more opportunities.
However; most of the community members were optimisf the possibility of
solar energy to have that capacity if they makeatigition of the solar panels
and batteries. The statement from one respond@tdiaxhis optimism as given
hereunder,

“This electricity is strong and | can see it iseetive in helping us to develop our
community. It would have been better had they adldws to use some of the
electric devices we have. We were told the intentid the project is to reach
over sixty houses, and they said if we use devldes fridge, subwoofer,
freezers and other devices that consume a loeofradity, it would not reach all
the said houses and we would like to see at leasé rpeople having it. We
haven't lost the hope though as | believe if we engke addition of the solar
panels and batteries we can have enough electaodywe can use them. If the
money we are paying should aim at strengtheningptiogect, | believe it is
possible, isn't it?” (Statement made by a 49 yeged respondent)

PV solar electricity project has contributed efiesly to the people’s lives
transformation in Kisiju-Pwani. It was interestitigat most of the people viewed

this by referring on the time used in the phonerging process compared with

64



how it used to be during the generator time. FangXe; one respondent in the
village when asked about the way she sees thetigaess of solar energy she
responded by considering not only the time spent imocharging the phones but
also the assurance one have when taking phoneh&oging. Here is what she
had to say.

“Solar electricity has helped all of us in thislage. Take the example of
charging the phones. You could take the phoneHarging, wait for about two
days, but then you get it back not fully chargedl.yBu see, you spend two days
without the assurance of getting it fully chargkds different now as we have a
lot of places to charge, with assurance of gettirfglly charged phone. People
with phones have increased because they are suigaajing them when they
run out of charge. This is development and it helpdd in a lot more other
areas.” (Remarks from a 46 years aged woman amdisehold head in Kisiju-
Pwani)

4.3 Community members’ sense of ownership and
technology acceptability

Understanding people’s sense of project ownershiptheir attitude on the PV
solar electricity project was the aim of this studiis was to be studied given
that there are no literatures which have showneitaits the acceptance of this
type of technology transfer, the sense of ownershiihe projects, and the basis
at which the acceptance could be measured fromavVagability of the sense of

ownership together with the basis at which thatreateawill be revealed.

First of all it should be made clear that, the atarece of PV solar electricity

project among others is obvious in Kisiju-Pwaniagk. It is obvious in a sense
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that it could be seen even without asking peoplelifect observation which was
done every day after the whole day of interviews data collection, different

events and action which could tell the peopleslifige over the project were
observed. Some of the actions coincidentally hapgerght in the presence of
the researcher, but some others were actions wigople had created or put in
place even without being told so by the villagehauties or the special project

committee, but their own creativity in the causéhaf project protection.

There are lots of examples of the events which éapg while in the village.
There are different connection boxes in the villdge most of them being right
outside the houses of either beneficiaries or remehciaries. The idea among
others, is said to have been making it easy fopleeim connect their houses. One
evening while going around with the secretary of firoject committee, one
connection box was nocked (hit) by one guy with @an bike which is one of
the main modes of transport and commonly knowbaaiaboda There came one
lady who was complaining that someone had hit thednd it was not in a good
condition. It was so interesting to see how she eeamanding for that person to
be arrested and pay for the damage he had causedhok was outside her house
which was not connected to electricity. This acti@mvealed one important
observation and feelings, that not only those peapho had the connection
could care much about the project, but also everptople whose houses were

not connected yet.
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Another important observation was the one of theestlights which was
observed while in a program of going around thiagé and seeing how people
were benefiting from the solar electricity projedt/hile going around, and
reaching at a house which had no electricity, biiad the advantage of having
the street lights right outside. The household memslwvere using that street light
for their night activities like having dinner undgre light. Looking under the
street light, it was realised there were the ptaiacwire. When the household
head was asked of what that meant, he explainedhbadea was to protect the
light sensor. Children were most of the time durthg day and night playing
around that area and they could end up damaging rder to protect it and
ensure its safety, he had to find the protectioesvand round the whole area, to
discourage children from tempering with it. He theaid, as a member of the
village which has been privileged to have suchagept, it was his responsibility
to do everything he could to protect the whole @rbj To make his point
understood, here is what he had to say;

“It is our project and every one of us in this age has the responsibility to
protect it. | am already benefiting from it throutlfis light, but in future I might
also need to get the whole house connected. Nowawe the light in all our
streets where the lights have been placed”

Plate 7: The connection box which was hit by tietombike.
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Plate 8: The street light with a protection wire

4.3.1 Basis for technology acceptance and sense of owrteps

Having studied the sense of ownership of the pt@ed their acceptance of the
technology, it was important to find the factorswatich their affection to the

project were based. That is; what was the mainecauseason for them to have
the sense of ownership of the project itself, s #heir technology acceptance.
It should be understood that PV solar electrigtgtill a new technology to most

of the Tanzanians.

Prio information and preparation

One of the factors which were mentioned by mangaoedents in the households
and in the focus group discussions was the primramation and the preparation
the village authority gave them. It was said tlmat tact that they were informed
over the project and that their village was amdrgthree villages of which one
was going to win, made it for them to feel privileband so they are not ready to

see it failing. One respondent said;

“I think you have been told that this project wase implemented in one of the
three villages. So when we were informed over #lecsion of our village, it
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was something for us to be proud of and we findhaee the responsibility of
loving and protecting this project as much as we& ¢Remarks from a 34 years
aged man, who is a businessman in the village)

The information people were given over the theneetgd project have an
important role to the people and on how people sidve project. They view it as
theirs, and see it is up to them to see it sucogeds the way of honouring the

privilege that was given to them.

Peoples’ participation in decision making

This is an important factor for the bettermenthad project. As mentioned above,
the village members were informed of that bendfi&sr village could have from
the installation of solar electricity project, butvas to be seen which village was
going to win the project as their village was amtmg three villages which were
considered under the project. Community members twdwait and the
information came out that their village had won preject they were informed

of.

It was reported that, when the village authorisésrted the plans of where and
how the project was going to be implemented, adigbe were informed and were
urged to participate through the village assemplidsch they did. In this they
participated in decision making like; the placemehtthe project (plant), and
areas to be considered for electricity supply (beraies). According to the
local respondent; the main decisions in which peapére very much involved

was the placement or the location where electrigligyt would be. It is said that
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the initial plan was to place it in the centre lod willage so that at least members
from both sub villages nameRwani and Maputo could benefit on equal basis.
However, this decision was forcing the village toylihe land as the area that
was said to have been proposed was privately ovinyedne of the village
members. To avoid such unnecessary costs, thg@eil@embers suggested that
because the village had a plot which was not ueedted close to the village
office; it was suggested that plot to be usedtierRV solar electricity plant. Two
main reasons are said to have been given by th@lepaad they were agreed by
the village authority; one was avoiding unnecessasts, and the second one
was ensuring the project devices safety and sgcurtliese suggestions were
given by the people from both sub villages. Ong laad the following to say;

“We feel we were not ignored by the village authes. We participated almost
at every level of the project implementation. Feamaple; we are the ones who
made the decisions of the placement of the so&utrdity plant. The leaders
had suggested to buy the land, but we refused aggkested that the area at the
village to be used instead and that is what hagpeBeen this committee was
selected by us. Because it also has our deciswassee it as ours and it is.”
(Response from a 44 years aged and a long-timgergsof Kisiju-Pwani)

The participation of the people also helps theag#l authorities with less blames
from the Maputo sub village which is not suppliedhwelectricity as the people

from there participated in deciding where to pl#we min grid even having been
told that electricity from the plant wouldn’t gorfa long distance. The people

also participated in proposing over the paymentghvare paid as monthly bills.
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State of non political interference

It was found during this study that people weretinfed that the project had no
any political interests and would not entertainitpal interference and that no
politician was going to be allowed to use it foirgag political influence. This
increased the trust of the people over the projdotvever some people were
divided on this and believed that politics were lsggbduring the distribution.
This is because the village seems to be politicdiiyded. But many of the
respondents during my interviews and my study r@elsaid that the information
they were given is that the project was a not dipal one and this increased
their trust over the project itself.

“We love this project and trust it because no poéh can come here and tell us
that he or she has given us electricity. We loveetause we believe we are all
united under this project.” (Remarks from a 30 gedd man in the village and a
household head of 4 other members)

In different households which were visited, the u®cgroup discussion
conducted, and different people during the dirdigenvation, their praise were
directed on the fact that politicians could not tise project for their political
agenda. Even those who were complaining of thetigahtion of the project

were insisting that the leaders had gone contm@rghé prior information they

were given.
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The promise of project ownership

The promise that was made to the people in thagellhad a positive impact on
the way people viewed the project. It was repotited when the project started in
the village, village members were told the projeikat the end be given to them
and that they would have a full ownership of 100Phis promise was so

impressive to the village members to get. Knowingytare going to own this

project for ever, pushes them to have more conesich commitment on its

stability and development as their wish is to dlsaefit the coming generations.
When responding to the probing questions on theoreghat made them to have
the feelings of the project ownership; most of people pointed ownership

promise as one of the factors as the one lady nelgab

“Now they (donor as they called them) are stillrdptheir activities, but they
told us when they are done this project will beegivo the village and will have
100% ownership. We were all impressed by this mition and that is why
almost all people in this village love this proje(Response from a 44 years
aged woman and a long-time resident of Kisiju-Pyani

Most of the respondents revealed that it was inambrto tell the people and let
them know what was going on as they did. Villagenbers, everyone at his or
her level feel the obligation of loving, and prdteg the project because it is
deemed to be a community’s project. The storiescwhwere given in the
households and the focus group discussions wergasito the stories which
were given in the streets. For example the womemw@ére selling their products

like food, pan cakes, and tea during the night teldealed the same factors and
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went further to relating the project with the halptheir business. One lady told
had the following remarks;

“| feel to be a part of this project. Look; it i€lping me in this business despite
that | don’t have electricity at home but it isiely me in my business and this
is the way am benefiting. We were told it will been to the village and we all
feel happy and love it because we regard it astitee community’s project.”
(Comments from a 30 years lady who sell food rigider the street light during
the night)

The village leaders like the V.E.O and the Villagkairman also admitted that
this was a reason even on their side as leaders. |d\e over the project
increased more after learning they were going tthieowner and controller of
the project as the VEO is quoted as saying;

“The donors said it will be given to this villageo when we are working every
day for this project we know we are working for sdmng which is ours despite
that it hasn’t been given to us yet, but it will bars” (Comments from the
V.E.O)

The village chairman and project committee secyetdl confirmed it. The
project committee secretary who works on the dajatpactivities of the project,
said that the promise fuelled the passion and comemts of the people on the

project.

4.4 Socio-economic opportunities from PV solar elediyic
project

The project have contributed in changing people'asl in Kisiju-Pwani through

different social and economic opportunities whicvé either been created or
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boosted by the project establishment in the villageme of the opportunities
were already in the village, but the project hast joeen a catalyst for their
functioning. Some other opportunities have beewmterk by the presence of the

electricity after the introduction of the PV so&ectricity

4.4.1 Fishing and sea transport activies improvement

Fishing is among the main economic activities irsijgrPwani village and
Mkuranga district at large. As pointed out in teigdy, a large number of Kisiju-
Pwani and Mkuranga dwellers depend on the fishaiiyidies and other business
conducted at the harbour as their main income g#ingractivity, not to forget
sea transportation to and from the small islandsecto Kisiju-Pwani. According
to the local informants, the harbour had starteth$e its popularity and favour
from the investors in the last couple of years.tBdar fishing and transport had
started to divert from Kisiju-Pwani in favour of Aiyisati and Dar es Salaam
harbours. However the reasons for this change feerigom lack of energy, but
the facts underlying all these ports. For exampjarisati near shore has no
trenches and so it permits quick docking and talaffigfrom the port which
makes it favourable to passengers, and the distaoce Mafia to Nyamisati is
shorter as compared to the distance between Ksijani and Mafia. So there

were more pulling factors at Nyamisati harbour tKasiju-Pwani.
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The installation of solar electric project in KisiPwani has brought back the
early glory of Kisiju-Pwani village and its commtynimembers at large. The
interviewed community members pointed out thatitiséallation of solar project

in Kisiju-Pwani had attracted back the people amekstors to invest at their
harbour and bring back the busy Kisiju-Pwani harbas it used to be. As
pointed out, most of the passengers from Mafia @ther islands had stopped
using Kisiju-Pwani harbour in favour of Nyamisaarbour. Things are said to
have changed since the introduction of the funatigof the PV solar electricity

project. Fishers now believe having electricityKasiju-Pwani harbour, allows

them to have an easy access to the harbour atra@ygomething that cannot be
done at Nyamisati which is more functioning duritigg day. They now see
Kisiju-Pwani having no difference with Dar es Satag terms of accessing the
harbour when getting back from fishing especiallying the night hours. During

the focus group discussion conducted with the fisle@ and in other interviews
in the households, the appreciation of the prajacstrengthening the fishing and
transport activities were coming out. Some of tlspondent's statements
explains people’s feelings as it is shown understagement given;

“This harbour have now turned back to its old dagsaW know in this village.
Now you can see it is busy, but it was not liket hathe past two, three years.
Most of the boats for fishing had shifted to DarSsdaam and all other boats
from Mafia for example had started to use Nyamidadrbour. But the
introduction of this project (solar project) seetnshave changed the situation.

Those who had started to use Dar es Salaam hanbauare coming back and
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use our harbour as they see it is like Dar es 8al#arry) because of the lights
but also Dar es Salaam has a lot of boats, and aheyrunning out of that
trouble. The boats can get to the harbour at amg because the lights also helps
in guiding them. Seeing the lights helps a lot.bEchonest, this change has been
because of this project” (the contribution from 8%#years fisherman who go for

fishing by himself)

Solar electricity in Kisiju-Pwani is believed toveaturned the port a business
hub again and improved the working condition. PeaplKisiju-Pwani believes
even the fish for the local people who buy for sstesce have increased in the
sense that they have more chances and optionstiriggésh and making the
choices of where (at which seller) they should bliyhas increased their
capability to make choices due to the increasewipinstead of few as it was. It
emerged as the interests of this study to undatdtaw that was contributed by
the installation of solar electricity project inethvillage and these were the
response which were given;

“Like | said and am sure you will get the same egmee from other people you
will visit. Despite the potentials of this port @fju-Pwani harbour), it had lost
the market and people had started to use othes.pgety few were coming here
and that was making it difficult and they were déuag the price they want. Now
if you don’'t agree with one you can easily movetwmther one and get a price
you want. Had it not been this electricity, | ameswe would have lived with the
same experience for a long time. Those who wereggtm Dar es Salaam are
now coming here, and they can get here at any tttady in the morning you
can get fish arrived in the last night becausdeaiftacity” (Remarks from the 32
years old man, and a long-time resident of KisiyuaRi village)

From the above statement or response, solar empeoggct has not only helped
on encouraging different people to invest in Kigfwani especially in fishing
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but also it has widened the chance for peoplesicelso Their capability has been
widened. Now fish business is run on a fair contjpetibase as people who have

invested in the business have increased from omiee.

The contribution of solar energy in Kisiju-Pwanmvigwed in many angles by the
community as pointed out earlier. It is believeattibefore the start of this
project, there were a lot of theft cases at the whiereby the fishing materials
and equipment were stolen unnoticed. During theudision with the V.E.O, it

was admitted to have had a lot of theft caseseaptirt before the project was
installed in the village and here is what he haskty

“This office was busy solving the port’s theft cask was easy by that time for
people to steal because they could come from tlaehbennoticed and take
anything they wanted and leave. In the morning gpen the office with cases.
There are even some of the fishermen who decidetio their activities and

others shifted to other ports like Dar es Salaamere/they were assured of the
fishing equipment safety. It was terrible”. (V.Er€ponse)

Now things are changing since the installationhaf solar project according to
the V.E.O and the other community members. Thedesdhave decreased from
time to time and now the village have been ablecdmbat the problem.
According to the community members and the fishernaden interviewed
during the group discussions, they were full ofiggao the project and that in
that it has ensured safety to their fishing make@ad it has won back the people
who had left the field and those who had shifted.

“No one can do anything without being noticed by af the villagers. Now
even the work of the security guard has been siraglby this electricity. It is
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different from the time when we had no electrigitythis village. These days we
can leave our equipment and go home and sleep wtitheving any problem.

You could not get a lot of people especially ttehérmen and those who own
fishing materials like the ones you see now. This teally helped in our fishing
sector in this village” (Remarks from the 32 yeaged fisherman during the
F.G.D)

4.4.2 Small and medium scale trade improvement

As a lot of literatures provides the contributidnemergy in the improvement of
community activities, solar energy project in KisPwani has proved to have a
great impact on the improvement of small and meditade activities in the
community. Different activities have been boostead aothers have been
established. According to the local informants, gieject has helped in their
everyday business due to the improvement of tretivides. Most of them cited
the opening hours to have been increased from P63 11:00pm. The
opening time is believed by the community membershave increased the
productivity in their business and services atdai@ne respondent when asked
of whether the project has had contribution tokhisiness, he had the following
remarks;

“This solar electricity has helped me even more thexpected. It was not easy
to use lamp in this business, but also it was iigimy operating time. Now that

| have electricity, everything seems okay and thening time has increased.
Instead of closing at 08:00pm, now | can work asimas | can depending on
the movement of people in the streets”. (Remaxk®s fa 49 years old man, and a
household head with a restaurant in the village)

Street lights in the village have had a distingedicontribution in the business

according the community members and those who usinbss in the village.
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This claim is built on the fact that the movemanmtthe streets have increased
compared to the time before solar electricity pbjeras established in the
village. The respondent had this to say;

“If you (the researcher) have gone around thisagél you have seen the street
lights. Those light have helped so much in our mess. | used to close at
08:00pm or even before that depending on the daskriene as peoples’
movements in the village were ending almost at tina¢. Now because of the
lights, the movements of people are guaranteedraydcome here to eat (at his
restaurant)” (remarks from a 49 years respondemiraythe small restaurant in
the village)

From this project, the village is said by the \gkamembers to have benefited
from the street light as different activities caownbe done during the night.
According the village members, the street light ooty have increased the
operation time, and the customers, but also sgcduting the night hours and
more especially the operation time has been enstitesl security benefit will be

discussed more in the coming sections.

4.4.3 Job creation and new services provision

New activities which did not exist in the villageere introduced and more people
got activities to do for their development. It wasted that the village had a large
number of unemployed people, who spent more tiragimd bao and draft; while
others spent time at the port looking for the pgulss of getting some activities
which could at least give them some income thatdcbalp out to run their lives.

Now the village is experiencing a new ease of difemany people; women and
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men, old and young people are coming up with id#alsaving their business.
Creativity in the village can now be seen from eliéint activities which have

been established.

This study found that the village had started teehthe hair cutting saloon

(barber shop), a service that never existed irvillege and to get such services,
people from Kisiju-Pwani had to travel for over #9ko Mkuranga town where

the national grid ends. Now the service is avadahl the village and one new
hair cutting salon (barber shop) had started taaipeduring the time of this

study. It is owned by a young person aged 29 yelaksWhen asked as to how
the project had contributed to bring about develepinin the village here is what
he had to say;

“This project (the solar project) came to thisagjé at the right time and | see it
as a catalyst to our development efforts. Givenralyer of young people having
nothing to do, it has given a new way of thinkingdacome up with what a
person can do. | had to think of the possibilityhaiving this service as both a
service and business. As you can see, it is ordjeyeay it started to operate.
We had no this service in the village, but now veeenit. We are no longer
forced to go to Mkuranga just for this service. Wil go where it is due for
other business”

=
Plate 9: The barbershop in Kisiju-Pwani which seattthe operation during this study
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Lack of electricity in the village is believed t@ve also limited the people’s
thinking and creativity capacity. On what they abwdlo for their development,
they were forced to think in the areas of posgiesi Despite having electricity
from the generator in the village, it was hard &operson to come up with the
idea of having a business of which its functionmguld depend on electricity.
Even if they could come with such ideas, the gdonerawner could not let the
community members to have such business. When askedhether he had

thought of owning such a business before the intbdn of electricity, the

response was like this;

“To be honesty no. It was not even in my mind beeagven if | did it couldn’t
be possible at that time. But | just thought o$thusiness after we got electricity
in one day and the second day | went to buy thépetent needed and now it
has started. But this was possible because ofrieiect (A 29 years old and the
owner of the barber shop)

Solar energy has potentially helped in job creatiodifferent ways. Like what
has been revealed in most of the literatures, plubraeging now in the areas
where there is no grid electricity but having sabactricity has employed a lot of
people. Kisiju-Pwani is no different from what haeen studied and written.
Phone charging in Kisiju-Pwani used to be an agtithat was monopolized by
one person for years, the person who owns the gemeNo community member
was allowed to have such business, unless he ohahdis/her own source of
electricity; not even his customers who had thenegtion in their house. This

generator owner had different charging centresosading the village and so it
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was made his business. However, because of thendeafahat service, it was

not efficient as people could wait for a week foeit phones to be charged.

The introduction of solar electricity project ingdju-Pwani opened up the doors
and cut all barriers which had existed for a langgtfor the community members
and hindered them from opening up phone chargimgicgeas their business.
Now it has been made possible that everyone wlaapsble of opening such
business (service) in the village can do so asmprise some extra cost as a
monthly bill. Phone charging has now employed nmmeeple than it was before
the introduction of PV solar electricity project the village. Different people
who were interviewed were able to point similaimlsand made comparison of
the time before and after the project. When askemlitathe opportunities they
thought had emanated from the project and the @watigey have seen, here is
what they had to say;

“A lot has been done after the introduction of ghisject in this village. Most of
the young guys in this village with offices like gote charging centres, video
centres, and games’ centres had nothing to doédfis project. Most of them
have opened up phone charging centres. They dreggebme money. There are
a lot more which can be realized from this projg&tésponse from a 43 years
aged respondent and resident of Kisiju-Pwani)
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Plate 10: Two of the phone charging centres injdisiwani.

Despite phone charging being a service, it is adspected as a business and a
source of income that has changed or started togghgome people’s lives.
Collings (2011), in his study of Phone Charging MiBusinesses in Tanzania
and Uganda found that phone charging is a viabte@uic activity in rural
Africa where there no grid electricity or where mosthe people cannot afford
grid electricity. It was therefore realized thabpk charging in Kisiju-Pwani has
now become not only a service but also an impoaonhomic activity that has
employed village members who were ready to invest.iThe solar project has
opened up this opportunity for everyone in theagd. It was revealed that it is a
business that people count to have helped them theeat daily needs. One
community member had the following to say;

“It is a good business. It is a business in which glon’t have to beg, but money
comes as people will basically need to charge fif@nes for communication as
not all have access to electricity. As per lifethis village, it is paying to be
honesty. | can get my needs from this business”ofitsmarks from the
community member aged 30 who owns one of the chguagntre)
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Speaking to most of the people who owns the phdraging centres, it was
revealed to be the business one can depend on uwithaving financial

constraints. At least there is an assurance ofgai@ran average of 20 cell
phones every day. Every phone cost up to 200TSHialgnt to $0.1171) to be
charged. When asked if it has a profit the answaes simple

“Yes, it has a profit. At least from charging omlgan get not less than 250,000
TSH (equivalent to $146.3) per month. This is adyamount of money in this

village. Few people who are employed in the govemintan earn this amount
of money in a month” (remarks from the communitynmber aged 30 who owns
one of the charging centre)

Moving around the village as a part of direct olkagon, a lot of video and
gaming centres which has been found to be a gosthdss were withessed.
These are not only used by children, but also tdgeople and so it guarantees
the owners with customers. This study had the ahéamspeak with some of the
owners in the households which were interviewed ereh when meeting them
in the streets the researcher asked some questiayet a good understanding.
When asked of their views on this business inimlatio the project here are the
opinions of most of the people on this area;

“Without this project we couldn’t have even thougditthis business. It was

formerly limited and monopolized by one person lbseahe had a generator. It
is good that we can now have it as electricityvailable all time. We got this

project as a blessing. We are getting money thate#p our families” (Remarks

from the 30 years man and owner of one gaming eeartd one video centre in
the village)

It is said the village had one video centre betbeesolar electricity project. Like
the phone charging business, it was also limited aronopolized by the
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generator owner in the village. Other community rbers could not open such
centres because of lack of energy to run them. &iwiator electricity customer
was allowed to have such business.

“I had generator electricity, but | could not hathes business despite that it was
in my mind. It is a business was a one man ownethigvillage. Doors were
closed for others. He had a control. Now he dodsawe that control because we
don’t use his generator anymore. It is open foryady” (Remarks from a 34
years guy and owner of the video and games centre)

It was so interesting how village members were schrinterested in following
the European leagues like the Spanish league, dfnghemier league which is
basically the most famous leagues not only in Tamgzaut also in the world.
Because of this interest, having a place where |Ipeopuld watch different
football matches has become a business of its aweh Khe passion people have
over football and the love they have over theimesavere witnessed. One young
guy in the village grabbed this opportunity and lasstantly provided this
service to the community members at his centre knastAnfield” consistently
since the introduction of solar electricity in thidlage. It was realized that this
service had started even before the introductiosotar electricity as it started by
using electricity from the generator. Accordingtibe owner of this business, it
was very expensive to run due to different reasons,of the reasons being lack
of reliable energy in the village and because & gnoblem he even though of
closing it. It was however interesting to learnttha decided to keep on doing it
after learning that there was a solar electricignpvhich was to be implemented

in the village. Here is what he had to tell on miegtter;
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“I knew people likes football and | thought | cougfive this service while
benefiting. But | could get to the end of the mowtien am supposed to pay for
DSTV (Digital Satellite TV) and | couldn’t get englu money for that because
the service was not consistent due to lack oflvkdialectricity. | then thought of
closing | was running it with loss. But before dhag is when it was learned
from the village leaders that electricity projecsagoing to be implemented in
this village. | decided to wait and see. Now iwisll running, consistently and
am getting enough people and they are paying. Noanl sayAlhamdulillah”
(remarks from a 28 years guy, owner of the TV spoentre)

Plate 11: The board at the centre showing the negdf the day, time, and entrance

fee

The computer gaming centres were for the first timeoduced in the village

after the PV solar electricity project was estdidis in the village in 2013. Some
people thought of having this business, but theblpra was lack a reliable
energy. When asked of how the business was goihgvarther it was profitable,

one respondent and owner of one of the gamingeeasponded,;

“It is going well. It is new but it is going wellnal profitable. Children and other
people are coming to play and one has to pay 500 (E§uivalent to $0.29) for
one game. At least | can get at least 20 custop®rslay. So it is profitable for
sure” (remarks from a 34 years guy, owner of thereg
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Plate 12: Some children playing computer game i@ ainithe games centres

4.4.4 Households and community socio-economic improvement

Different studies provide the primary use of s@kactricity in the rural areas in
most of the places where solar electricity projéetee taken place is believed to
be lighting. But electrification brings more thaght. Its second most common
use is believed to be connection to the televisiod radio which brings both
entertainment and information. People who liveural areas greatly appreciate
these benefits and are willing to pay for themeatels more than sufficient to
cover the costs (World Bank, 2008). In Kisiju-Pwérhas been the case in that,
lighting has been the common use, but also it hasnglisiju-Pwani community

members more than lighting. Now they are benefittrgm TV and video

watching, radio connection and Phone charging whiek turned to be an
important source of income in the village. PV soddectricity project unlike

others which concentrate on in-house lighting atigeiobenefits, this has gone

further than that and light the village streetsote are grateful of this as they
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say it also benefit the other people whose housesat connected. For some
others whose houses are not connected, have tet Bghts right outside their
houses. According to the local informants, thisjggbhas helped the village in
bringing more happiness in their families. Onehaf tespondents told me;

“I am so thankful for this project and I think eykody in this village should be,
because it has changed our lives. We are gettyig, live can watch the video
and TVs for those who have them and we can walkénstreets without fear
because of the street light and because it hasased the movements during the
night hours. We can charge our phones listen tmradd get information on
what is happening in other areas of our counti®gifion from a 44 years aged
woman)

The Village Chairman also added that the peoplesajeying the benefit of the
project as they can watch the TVs in their housekthose with no TVs or video
films have the opportunity to watch them in thesighbour unlike the past when
they had to depend on one person service.

“But now | can say after getting this solar elegtyi, people have benefited a lot.
Now they can charge their cell phones at a veraglpice, enjoy their TVs and
different film in their TVs and those who doesnave TVs goes to their
neighbours.” (Remarks from the Village Chairman)

It was so interesting for young and other peopl® \whve interests in football.
Now football matches are well watched in the vidagithout any problem like
electricity cut off. Most of the youth who talk tbe researcher had a lot to point
as entertainment, particularly watching differeratames right in the village. One
person said;

“Today’s Kisiju-Pwani is not the one most of theopke would think it is. Who
can believe that we can watch European footballigju-Pwani? We had this
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service but it was not reliable. Now we can watekreif it is at 2:00 in the
night.” (Remarks from the 23 years guys in theagé)

The happiness people have in the village was et could witnessed during
the direct observation. Watching football togetivéh the village members made
it possible to understand what was said during ititerviews. It was so
interesting to realise that having electricity Ire tvillage has made some women
to develop interests in football especially for #rglish Premier League and the

European Champions League which are the mostlyhedtmatches in Tanzania.

Plate 13: Children enjoying watching movies and tbadl fans watching a football

match

Khandker et al (2012) in their analysis Who BemseffMost from Rural
Electrification provide that rural electrificatiors expected to improve rural
people’s quality of life and spur growth on a ramgesocioeconomic fronts. The
(World Bank, 2008) in The Welfare Impact of Ruraéd&rification also provide
that small-scale enterprises, including home busse® are more plausibly

influenced by the availability of electricity. Acg® to solar electricity in Kisiju-
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Pwani have created different opportunities to béhhouseholds and community
levels hence the improvement of socioeconomic ¢mmdiDifferent employment
opportunities have been created where not only mew participate in
production, but also women. More explanation abe@omen opportunities will
be provided when discussing gender relation imprerd in the village.

“The way you see our village today is quite differ&éom how it was before this
project. We have advanced at least. You can sératit people with different
activities more importantly activities which invely electricity. Our lives have
improved now you can see different women having thesiness which helps to
run their families” (remarks from a 46 years oldylan the village)

According to the local informants, households aiithge members with cell
phones have also increased in Kisiju-Pwani. Thesaeafor the increase is
believed to be the introduction of solar electyi@s people have been motivated
given the fact it has given the assurance of chgrdt is said that some of the
people had no cell phones not because they couldffayd to but the challenge
of how to charge them was a barrier of its own kiledpite having a privately
owned generator in the village. When village as&ethe contribution of solar
electricity to their socioeconomic development, tafsrespondents pointed the
increase of communication freedom insisting thaddrselectricity had increased
their communication freedom without charging proide which they had
experienced for so long. For example one persomgnather respondents had
the following to say;

“Phone communication has been made easy in thiageil You know our

village is very far from where the grid electricénds. So it was not easy to

charge despite having generator electricity. Someple were forced to send
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their phones to Mkuranga or Dar es Salaam for @hgrgrhich again was very
risk as they could get lost. When | thought oftladise | just did not see the point
of having a cell phone. But now after getting aiedy in this village, | have my
phone and | can charge at any time”. (Contributimm a 33 years man in
Kisiju-Pwani)

The PV solar energy in Kisiju-Pwani has promoted areated more chance for
people’s socialization. It was reported that beftine project, the time for
socialization in the village was very limited asopke could be together up to
05:30 pm in the evening. It gets dark very earl\Mkuranga and so in Kisiju-
Pwani. People used to play their local and trad@iagyames likdbao, commonly
known to be a traditional game for old people ia toast regions in Tanzania,

and draft and playing cards which is mainly plapgd/outh in the village.

Plate 14: People in the village playing bao andftiess a part of socialization

The PV solar electricity increased the socializatemd recreation time for the
people of Kisiju-Pwani. It increased their choicesd freedom to live and do

what they want.

91



4.4.5 Security improvement

Among the benefits which at least all people; haste with electricity connection
and those whose houses were yet to be connected, happy of was an
improvement of security in the village. It is saelcurity has been a big problem
in the history of this village, something that fedcthe village authorities to
establish a program known &singusungtior ensuring people’s security and the
village at large. However, due to the lack of ligie task was so hard, and so
they had to use normal touch and people had toribate some money for
buying batteries for those touch to make the tasly.eThe introduction of solar
electricity in the village accompanied with stréghts not only it simplified the
security program, but also it served the communitgmbers the burden of

contributions.

Kisiju-Pwani village is blessed to have a harbotnck operate for fishing and
ocean transport activities. This harbour is thenmm&ource of income for the
village authorities and the community members agdaDifferent trucks gets in
the village for taking fish from Kisiju-Pwani totwr areas like Mkuranga, Dar es
Salaam and other areas of the region. The tax phgyis divided between the
village (in this case the village authority) andeéstor; and this is what helps in

day to day village activities.
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The harbour because of darkness due to lack ofsliglas the victim of theft
habits as different equipment were mostly stolenoticed. According to the
local informers, people and other traders (fishiraglers) had threatened to stop
using Kisiju-Pwani harbour and move to other harbo®Wne of the reasons
among others is believed to be lack of securitthatharbour which was mainly

caused by lack of sufficient light.

Kisiju-Pwani community members also had experienitedpangs of theft and
robbery in the village during the night. Housesaiieg and stealing things left
or forgotten outside was common and in the villagfehad become the

experience that was common and it could not sosralreew habit in the village.

The introduction of the PV solar electricity prdjda the village turned the
situation from worse to better, admired by everyon¢he village. It created a
new reputation not only for the harbour, but thikage at large. Those traders
who had shifted their business to other harboure weported to have come back

to Kisiju-Pwani harbour and pursue their activigssusual.

When speaking to different people from the respaotsjeduring the interviews,
the FGD to the other people in the village, atti¢lasy all pointed the benefit of
street lights being their properties security amel tillage security at large. One

respondent; during the interview when asked on c¢batribution of solar
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electricity to the village as a whole, he madeleétac on the security benefit the
village has got from the project. Here is what bd to tell;

“I would point security as the first benefit we leagot in the village a whole.
You possibly have seen that electricity is not dnlpur houses, but also in the
streets. That has helped and simplified the segcadtivities of this village. No
more thieves” (Remarks from a 31 years aged mamngluhe household
interview)

It was however pointed out that security is theaarebenefit which has touched
every person in the village. Yes not all peopleehesnnected electricity to their
houses and those people whose houses are lochiefha from the connection
boxes, but all have benefited from the street lagheast. When speaking to one
lady whose house was not connected, she said lisehold was not connected
but she had some benefit from the project as itdwanblified her night walk to
and from the village centre as she could walk ghthwithout fear. Here is what
she said;

“This electricity has made it easy for us to watkaind from the village centre
during the night. | could not do that before beeaokdarkness. It was not safe
back then. Now | can walk because we see each dtherto the presence of
street lights. This has been the case for almdspedple in this village”
(Response from a 44 years old woman in the village)

They were of depending on the touch during thetniglage patrol is believed to
have become the history as the lights seems to imade it easy when dealing
with Pwani sub village. The village members whoetgdart in the night patrol
used to depend on the normal touch but now has keeplified with the

existence of the street light. In Maputo sub vidahe security issues is still a
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challenge as there is no electricity because ofdie@nce from the electricity
production area (the plant). However, speaking i village leaders; it was
revealed that it is a challenge that can be hanaéethe sub village is not that
much targeted by thieves like Pwani due to its matand lack of business
centres. There is only one shop (kiosk) in the wislb village and that takes it
out of the theft target. The VEO who mostly leatie wvillage patrol said

Collective security commonly known &Binzi Shirikishiis now easy as they can
easily see each other and any other person theyaant; The VEO had the
following remarks

“Collective securityUlinzi Shirikishihas been simplified in this village. We are
no longer depending on touch when in the procagsyb only need them when
we are working in Maputo which has no street ligigst is not connected to this
electricity. However Maputo doesn’t have big setyysroblem because it has no
shops which most of thieve would targets.”

At the household level, security was said to be lieaefit all people have
enjoyed. It was said in most of the households mclv the interviews were
conducted that security in the village has charfgad worse to better something
that everyone has been pleased of. The reportsaking up in the morning and
find properties to have been stolen before theeptoyas installed in the village
were the stories of almost every household in HiByvani village. Things
changed immediately after the installation of saéectricity project. Chicken
were stolen which was so disappointing for the pewago wanted to do poultry.

In two households where the interview was conductiedhe presence of the
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husbands and wives, it was revealed that the lightse house and those in the

streets had helped their families;

“In our house for example having lights inside ha#ped us a lot. Before this
electricity, we had a terrible experience. We coubike up in the morning and
find our properties to have been stolen. Someharget forgotten outside but in a
place which is not easy for outsiders to see, ey tvere stolen. But now since
the introduction of this project, | cannot complaile haven’t experienced it
any more” (Remarks from a 48 years lady (a wife)the village, who was

interviewed together with her husband)

In the next household the responses were almostame but touching on how

their chicken used to be stolen.

“In our house we have chicken. But we had a probhgth theft as they were

being stolen during the night given that we hadligbt in the house or even

outside. It was simple for thieves to take thematiwed. Even if you hear their

noises, by the time you are up the thieves are.gbmveas disappointing. But

now, | thank God that we haven't had this problentes house was connected
with solar electricity.”(Remarks from the 27 yeaid lady and a spouse of the
households head)

However, despite the benefit that was reportedastrof the areas from different
households in Pwani sub village, the situation &abit different in Maputo

village concerning security of their properties ahdmselves. According to the
respondents in Maputo, security was still a chgkeand that it was hard for
them to walk around the village. They reported floatthem to benefit from the

street light; it is until they go to Pwani.

“In terms of security in this village, | can see theople who are benefiting are
those who live in Pwani. For us no, may be if we cansider the time when we
go to Pwani. It has helped the village and the dwarbbut saying that it has
helped the security of our sub village, no! We aanwalk freely in this sub

96



village like when you are in Pwani. Here you canse¢ what can harm you”
(Remarks from a 36 years lady who live in Maputb gillage)

The street lights have also helped to provide teparking space during the
night as the areas which are believed to have serarity than the dark areas as
it used to be as per their experience. Those carking within the village and

the passengers’ cars to Dar es Salaam get seattitg street lights.

Plate 15: Street lights serving as night parkingdars in the village

The PV solar electricity project has improved tleewsity of major areas in the
village and it would have done the same for Mapsb village had it been

connected to that sub village.

4.4.6 Environmental conservation and hygiene improvement

Most of the respondents in Kisiju-Pwani views thentcibution of PV solar
energy by looking on the impact of the project teeit village hygiene
improvement. However, very few of the members mainbn the relationship

available between energy and environmental conservaMoreover, a few
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number of the respondents tried to relate energgnioronmental conservation
were basically referring to the in-house pollutiwhich caused different health

problems as it is discussed under the health inggnant section.

Most of the respondents recognised the contributdrPV solar electricity
project and admitted the project had helped inrthviiage environmental
conservation efforts by pointing on the improvemesit hygiene in the
surroundings of their village. According to the pesdents, solar electricity
project had helped in the cleanliness of theilagdl in the sense that people who
used todefecatein different areas of the village, and at the barbduring the
night had stopped in fear of being seen due tetasence of street lights.

“It was common in this village to finéxcrementin the streets. People were
using the darkness advantage to defecate in thetstduring the night. At the
harbour you could find excrement at least every. €ople did not even care
that could lead to the outbreak of dangerous deseaspecially when that is
done at the harbour where they all know it is @@le get fish we are all eating
in this village. But since the project started torky this changed and you can
hardly get excrement in the streets. At least sat ased to be” (Remarks from
a 37 years old man, who is also a fisherman inju«iBivani)

Again, people in Kisiju-Pwani raised the point tlia project most importantly

the street lights had contributed to stop the hafbibrowing garbage everywhere
in the streets. It was found that people were aking garbage where they were
supposed to be taken and it was common for a peéesopen his door and find a

lot of garbage in front of his or her door, or etway. This habit is said to have
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stopped since the installation and the functionofigthe PV solar electricity
project in Kisiju-Pwani.

“I think it has helped. Our environment now in ti#age are clean. | said we
have no more trash thrown everywhere as it wasréefdow people cannot do

that as they know they will be seen” (Remarks frdme 29 years aged
respondent)

It was interesting to see that people in the védlaguld think of the impact of
modern energy to the reduction of emissions in daosphere. It should be
understood however that the matter was not so meleled to the presence of
the project in their village, but thinking thattlfe project was strong enough, they
could use it for cooking and that could serve thasir trees and fuel burning.
One woman in the village who owns different incogemeration activities like
shop, CD lending centre, and phone charging pointedelationship available
between solar electricity and the environment. Sael all her other income
generating activities are outside her house, extteptshop in which she sell
clothes, communication voucher, and other cosmgtcsls. In responding to the
question that aimed at understanding the contobuti solar energy towards the
environmental conservation in the village, she shat before solar electricity
was introduced in the village, she was using ademwe lamp. This was smoky,
but no one could notice that. She could only getrésults from the clothes as
they were turning black as she namedhey were getting and black shiellThe

idea she got was if this is the case, then lamplangerous to the environment
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and their health for that matter. Here is what bhd to say and it was very
impressive

“...Again given that we are now using electricityetlise of oil-lamps has
decreased tremendously in this village. So whesmeamber how the clothes in
the shop were being affected by turning to blaclowo (getting the smoke

colour), and even the roof of the house changinglack because the oil-lamp
smoke, it makes me think that the oil-lamp smokes ledfects on the

environment in general. If this electricity wouléJe enabled us to cook for
example, we could have also served our trees @rge lextent. Cashew nuts
seems to continue to be used for charcoal produttiResponse from a 44
years aged woman and a long-time resident of KRani)

The similar argument was made by another youngoretgmt in the village, who
claimed solar energy could possibly save their @ashuts trees, because they are
now witnessing a continuation of charcoal producfimm the cashew nuts trees
which is the back bone of the economy of peopleamiy in Kisiju-Pwani, but
also the Mkuranga District and the Coast regiolage. The fact they failed to
see was that despite also as villagers being isdhge use of charcoal, the main
market for charcoal lies somewhere else which is 8a Salaam and other
neighbouring areas. The point here is; even if el electricity for cooking;
charcoal remain one of the economic activitiesedéht people are relying on and
so it wouldn’t save the trees/ cashew nuts unlassgy problem is addressed in

the country at large

Although solar electricity project in Kisiju-Pwahas not been able to help in the
forests conservation, its presence in the villaagnss to have made some people

think of what modern energy can serve. It has gihenpeople a new dimension
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of thinking in relation to environmental consereati Another aim of this study
was understand if solar electricity project hachted the sense of environmental
conservation to the people in the rural areas. ©sgondent when responding on
the question said;

“I think we have seen in this village that since #tart of the project, we have
decreased the use of oil like diesel and kerodetwn’t think this kind of energy

is good for the environment if it cannot be gooddar health. So for that | think
it can help keep the environment clean especiafigrnvmore people start using
this electricity” (Remarks from a 44 years old warmaspondent)

It is well recognised by the solar electricity usénat solar energy has helped in
minimizing the use of oil lamps which uses kerosand diesel. The problem
with these kind of energy is that they are smokyl dhey cause indoor
environmental pollution hence different health peofis as will be explained on
the health benefits. The idea of seeing solar gnsegving the trees and more
importantly Kisiju-Pwani cashew nuts could not lealized in the near future

unless the issue of energy efficiency is address#te country.

4.4.7 Education Improvement

The potential of solar electricity in the developmeand improvement of
education services in the village is obvious andieav. During this study; the
respondent shown how hard it was during the timelwdt they calleddarkness
time’, and the effect it had on the socio economic tgyeent of the village and

education attainment in particular. The villageinghan for example simply said;
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“Before electricity, this village was in a totalr@aess despite its potentials. And
this darkness had effects. Students could notaeadyht as it was very hard for
them.” (Village Chairman remarks)

It was reported therefore that solar electricitg Banplified the life in the village
as now students can read at night something thatavaost impossible in the
previous days before electricity. During the FGDe grarticipant acknowledged
the contribution of PV solar electricity project the village and that it would
help in the development and improvement of edunat&rvices in the village as
he said;

“Now that we have electricity all things which wearet possible has been made
possible. Children are playing and student readingight. This will no doubt
improve the understanding of students in this géla..” (Comments from the
project committee secretary)

In Kisiju-Pwani, this study found that there weraprovement in education
attainment basing on the information which werevgted by the parents, the
teachers, the village leaders and members at l#rge.so unfortunate that up
until the time of this study no school was connedtethe solar electricity project
due to the distance between the schools and tlaidacof the solar electricity
min grid itself. However, evidence from differerduseholds which had students,
the village leaders but also the teachers provesptioject to have had the
positive impact on the improvement of students’amsthnding. According to the
respondents during the FGD, the attraction to geadhers who will stay in the
village has been added. According to the peopletcipation, the teachers

located to Kisiju-Pwani will stay because the \gkahas electricity. It is said it
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was not easy to get teachers and make them stiéne ivillage as there was no
electricity. However, among the houses which wdready connected to PV

solar electricity, there was no even a single haonsghich teachers were living

that could be pointed as an example. Even the éeagho participated in the

FGD based much on students’ current understandingpared to the time when

all houses had no electricity, although it wad sbimething to be proven as they
admitted to be a short time to draw conclusionsresteacher said;

“Looking at the student understanding sharpnesgeims to be promising. But
we should remember this project is new in the gélawe all hope it will have
the impact on the education development. For nasvstill a short time to draw
conclusion”. (Remarks from a 34 years secondargadeacher)

The only example that was given was that they aténg some services they
possibly could not get without electricity, butwis still anticipated that it could
attract good teachers and make them stay wheratleesupplied with electricity.

“We have just started using this electricity. Wepé&at will help us to get
teachers who will not leave our village becauskadck electricity. Now they can
charge their phones which they couldn’t do in thstg (VEO remarks)

According to the respondents in different housetaddlar electricity has made it
possible for their children to set time tables &iudying during the night,
something they couldn’t even think of during thedibefore PV solar electricity
project was established and implemented in thagall For example in different
households it was reported that children had ndingahabit during the night,

but they would do it occasionally. The introductioh PV solar electricity
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changed the habits of their children. It was regubiih some of the households
that “the love of studying” was back to their cinéd.

“Children here are reading at night. | feel happysee theilove of studying

because they had lost it | think. They had no ngihtlying and reading habit,
but now you don’t even remind them. They do it bgmselves. As | look at
their understanding and results, | think they haaproved a lot” (Response
from a 40 years old man, and a household head)

The secondary school located in the village wagedsduring this study, and the
headmaster of that school together with some fexehers at that school had
some things to tell about the PV solar electripitgject. They all acknowledged
the impact the PV solar electricity had made byhpog on how they see their
students. Because they know almost all studentaltlee size of the school itself;
the distinction could be made from the students whime from the electrified
area and those who do not come from the electrédred; i.e. Pwani and Maputo
respectively. It was said that the difference wasftheir understanding as those
who come from Pwani mostly have the opportunitgttady during the night, and
those who come from Maputo have no enough timeogpartunity do that. The

headmaster said;

“It is unfortunate that we don’t have electricitythis school possibly because of
our location. Despite that it has started to beluise very short time, but we are
already seeing the difference it can make. Whenlgok at the student you can
easily see the impact. Also this electricity isyoml Pwani, again from this you

can see the difference of the students who comm ftbese two areas”

(Headmaster’s remarks)

However, some students had formed some studyingpgaod they were meeting

in Pwani sub village where there is electricity foight study. Those from
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Maputo could meet in their friend’s houses andtigetopportunity to ready. This
again was done by few students from Maputo whileyr& them could not have

that opportunity.

However, despite all the praise most of the pargaige to the project, some
pointed out that the project had created anotheblem especially to their

children. It was reported that although it is depahent to have electricity, but it
created the situation for their children to be lakye point was made on the fact
that the village has a lot of video and gaming i@ntwhich attract the attention
of their children more especially those who comanfrthe households which

were not yet connected to the PV solar electridttyvas said that some of the
children could not even think of studying otherrtiveatching movies and playing

games which could have a negative impact on tliic&tion development.

Generally, PV solar electricity has helped and bembshe level of understanding
to many children in different households. The emie of the opportunity for

students to have more studying time during the tnigghs mention in all

households when responding to the question. It n@sever suggested the
electricity to be distributed to the areas wheraid not reach especially to
Maputo sub village to create the balance betweentwo sub villages. One
respondent told me that all the benefits the peliygleg in Pwani sub village are

getting are also needed in Maputo.
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4.4.8 Health and health services provision improvement

The application of the PV solar electricity in isPwani has helped the village
and the health facilities in the improvement of Itikeaervices. In Kisiju-Pwani
the people are mainly depending on the Roman Qatheélth centre and a small
dispensary located in the main centre of the \@lag Pwani sub village. All
these health facilities are privately owned. While Health centre is owned by
the Roman Catholic Church in the village, the srdapensary is owned by an
individual who also happened to be the Kisiju W&duncillor. The Roman
Catholic health centre have been with electrioityd long time, while the other
small dispensary have not had a stable electiidicatt is however the findings
of this study that most of the people of Kisiju-Pwarefer using the small
dispensary. The reason for this is believed todlit find ideological differences.
The findings under this section are mostly basetherdispensary other than the

health centre, but also the in house environment.

During this study; respondents admitted the irstialh of PV solar electricity in
the village had helped a lot in the improvemenh@élth sector and the people at
large. Among the people who were interviewed, dihdted by pointing that PV
solar electricity had helped in the reduction df(kerosene and diesel) lamp use
which were smoky and were causing respiratory hgalbblems and other in-
house environmental pollution. An interesting olsagon during this study, was

people’s ability in making the comparison of tingeijods); that is the period
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before the PV solar electricity in the village atiek period after the project
installation. During the interview one lady repartthat it was hard especially
during the night before the project in that she Mouonostly wake up in the

morning feeling head-ache. When | asked as to Whytlsought that was the case
the responses were as follows;

“All the time from 07:00pm up to around 10:00pm were using oil (kerosene)
lamp commonly known asibatari which is smoky. The smoke remained inside
because we were using the lamp while the doors wles=d. By the time we
were going to bed, the whole house was full of senblt we could not notice.
When sleeping the air that we were breathing was#ime smoke and | believe
that is what was giving me the trouble becauseesine time | started using this
electricity, | don’t remember the time | have comipéd to have head ache.”
(Remarks from a 44 years old woman respondent)

A lot of cases which came out during this studyeveases related to breathing
problems; like developing flue. This was reportadall households every one
reporting to have had developing flue and otherntitiag problems because of
the kerosene lamp use. It was however reportedcathtitese problems decreased
if not totally disappeared after their houses weoanected to the PV solar
electricity. One respondent a father of 4 childned the following to say;

“Flue was the illness of this family. Children wetlge mostly affected ones.
Sometimes if not me then their mother. Now we havead such cases since we
connected this electricity as | was among the pestple to get connected. This
electricity has helped us a lot in this villageResponse from a 40 years old
man, and a household head)

During this study; Maputo; the sub village whichshao PV solar electricity
connection was visited and interviews with diffdr@eople were conducted. In

response to one of the questions concerning tleasks related to lack of clean
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energy application, one respondent said the solargg connection would have
helped them with sufficient light, which would alsontribute to the reduction of
kerosene/diesel lamp use. He further provided tiatapplication of kerosene
lamp is dangerous for their health, eyes espediatlghildren who are in school
as they are forced to have night studies by us$ioge lamps.

“Like the others in Pwani we could have got enolight. This would have
served us from things like eyes problems, breathmoglems like flue which has
been the common problem here. Children use sometkeeosene lamps to
study at night; but how are they leaving their eyethe end?” (Remarks from a
42 years old Maputo residence)

It was moreover reported that the installation df $dlar electricity in Kisiju-
Pwani has enabled the health facility in the vilaip work better in a good
condition. Different respondents in their houseBalelcognised that the services
have been improved at the small dispensary in ilfege. This was made on the
ground that people can go at the facility and et gervices at any time with

sufficient light.

“At the dispensary these days since it was condetdethis electricity, the
services are given at any time. We are now sutheofervices because the light
also helps a lot. It is not easy for a person 1p hepatient in darkness with the
kerosene lamp” (Remarks from a 43 years old mash aaisiju-Pwani resident)

The owner of the dispensary mentioned was inteme\and asked how he
analyse the life in business (health services pron) before the project and after
the project. It was pointed in the earlier chaphbat he had no electricity and he
was working with kerosene lamp like most of the gdeplater he connected the

facility to the generator which again did not wak expected and turned to be
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very expensive, later he bought a solar set whgahnrawas small and could not
manage to light the whole facility as it was weakis is obviously a person who

has a story to tell on how PV solar electricity jpob has impacted his business
but also the whole process of health provisiorhoKisiju-Pwani residents. This

respondent provide how hard it was to work withguifficient light;

“It was very hard to work in such condition espéigiavhen the patients were
coming at night. It was a problem and sometimeswdeople were coming here
with injuries, it was very hard to use the kerostmaps for dressing of their
wounds.” (Response from a 51 years old man andotieer of the local
dispensary in the village).

He also provided that he had to stop some of theces like maternity services
because there was no way they could be providdwbwitsufficient light. It was

hard to go on with them but now with the instatlatiof the PV solar electricity,
the whole process of providing health servicesh® people and his working
condition will basically be in a better conditioRlis plan is to get back the
services he had to stop so that people can stopggout of the village

unnecessarily for the services which could be gediin the village.

‘I had to stop maternity services because of insefiit light. Now we are
working in a good condition and there is a possibilow to start helping in the
maternity services. This project has helped ustanldhis village” (Response
from a 51 years old man in the village. Have bussne the village but doesn’t
stay (spend the night) in the village)

Basing on the data as they have been given, ltvas that the solar electricity
in the village has helped in different ways in emsy a better condition for the

provision of health services. The data have shoown the project has positively
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impacted people’s health by minimizing in-house @otlution which has been
reported as one the major cause of respiratoryo#imelr health problems. It has
been proven that it has and it will provide a geodironment in the provision of
health services in the village as some of the sesvivhich were not possible
previously will now be provided in the village. Hewer, it was reported that due
to the inability of the project to generate enouglectricity which can

accommodate other health facilities, people will be forced to go out of the

village for other extra services.

4.4.9 Woment conditions improvement

During this study all gender participated and itswaund that the PV solar
project to had contributed in the gender relatiomgrovement in the village. Not
only women could recognise that contribution boamen. It is said to have
been out of men’'s knowledge to realize what a worsanld do for the

household development. The most frequent respons@ fmen was their

recognition that women in the families are moredpiiive than ever before the
PV solar electricity was introduced and implemeniedthe village. One

respondent reported to have got a boost from hie wi the family income

stability and here are is what he had to say;

“Because of this electricity my wife also helpssimengthening the income of
our family. She is also working in her own businedge wake up early prepare
wheat for making pancakes which she sells in thenmg. | couldn’t realize it
had a good profit because she was doing it in tbenimg. After this project |
realized that there were more customers duringniblet than the morning and
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she was getting a good profit which in turn it Ine$ped the family. Also there
are many women who are now doing different busidessg the night and that
helps their families too.” (Comments from a 34 geaid man)

It is reported that like how electricity has beesnéficial to all age groups like
children, youths, and older people it is the sanag W has benefited women in
the village. Like youth and all other people arerkimg and have been
encouraged to work or at least find something towdoch can strengthen a
person’s economic muscles, women have also beert@btilize the opportunity

for their families and individual economic benefit.

Most of women who participated in this study in am&y or another, hailed the
project in that it made them be productive and ceddependency to their
husbands. Those who had business got an advaritager® working time, and

those who had no business decided to start bedhagehad more customers
during the night, and they could only do it becaaté¢he PV solar electricity.

Women within their households and during the fogumup discussion, reported
to have more freedom on their lives as they cowd hnd have the most
important things or requirements without askingirtheisbands. In the focus
group discussion; women when responding the questiev PV solar electricity

had helped them as women, they responded as fgllows

“First of all I must admit this project has dirgctinpacted my life as a woman.
Before this electricity | had this business butdswonly selling in the morning.
So the profit | was getting was almost nothing. ®ten this electricity started, |
realized there were many people in the streets lal@hrnt they could be
customers. Then | started working during the nigget enough customers and a
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good profit which gives me the ability to help mgnfily the same as my
husband does. We are all contributing and not onhhusband as it used to be
in the past.” (A 30 years old woman, a small tragedor selling pancakes
during the morning and pancakes and food (riceindiuthe night)

Plate 16: PV solar energy has provided more chancek business during the night

Women also reported that there are other needsthlest could not ask their
husbands to buy for them, but after having theialstvusiness, the life freedom
was strengthened and they could buy whatever tbheged without asking their
husbands. Men domination in the families for s@lmsaid to have been caused
by women economic dependency among others, whath tie women to be too
submissive to the husbands

“Not everything you have to ask from the husbandsdd to do that but now |
have stopped. We are all working and am gettingnnoyiey from this small
business am doing. This helps me to meet all mgse&/e are also planning
how to go about our lives because now he know &rsmething to contribute.
It has been possible because this electricity winab extended my time of
working”

It was reported moreover that women in Kisiju-Pwaaw can have their own

business in the village. One respondent duringhthesehold interview said to
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have established the business which she termec tstdble business. She is
actually the only woman doing such business asosites a CD lending kiosk
which she said to have established after the P#r sdéctricity was installed in
the village. In it; she bought a computer whichpseio simplify the business and
make her survive in the competition with other geopore especially men in the

same business

“I now see myself as strong like others. | have sahthe business which | have
established only because of this project. For exarhpave had this shop for a
long time even before this electricity, but whenstated using this electricity, |
decided to open a CD lending kiosk. This is becaks®w now there are more
people who would come to lend the CD because pespteVideo (TV) have
now increased in the village. In that kiosk; | haveomputer which is used to
test the CDs and this gives me more customersegsddn test the CDs right
away before taking them. | am well surviving insthtompetition, and am
running my family with this business” (Remarks fraam44 years old woman
respondent)

The other contribution that was mentioned aparnftbe economic benefits was
the ability for women to move or walk around durihg night without fear. The
night movement for women has now been secured sfukPwani due to the
lighting in the streets. It was reported that beftne PV solar electricity was
installed in the village, it was not easy to walound, but also cooking time
(dinner preparation) is reported to have been Hardwomen. Women were
forced to cook as early as possible so that thelddoe done complete as soon as
it gets dark. Now that situation has changed asg ttow cook at any time while

doing some other activities. The presence of P¥rsalectricity in Kisiju-Pwani
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has given more freedom and ability for women taspartheir activities without

fear.

4.5 Project stability initiatives

The measures for ensuring the project stabilityewgut in place but the most
important one was the establishment of the PV sakctricity project

management committee which could ensure the dalayomanagement of the
project like ensuring; the min grid security, mdptibills payments, and the
timely check of the devices. It was reported thefiole the start of the project,
some people who could take charge of the activitieder the project were
trained, and the committee’s secretary is saidaiebenefited from that training.

He is the immediate person taking care of the ptafethe village.

It was found out during this study that all the swa involved the people’s
participation and gave their opinions on how th®jgut would easily be

implemented. People gave their opinions and praptsat in order to ensure its
stability the payment as a monthly bill was to beeg so that in case of any
repair, part of the money collected could help. @h®unt of money to be paid
were suggested by the people themselves with magraement

“The donors of this project are already gone andoif yet we were told this

project will be ours. We therefore see it as omd $0 we had to think of how to
maintain it. The monthly bill payment came as amidiate suggestion and we
all agreed on the amounts that we are happy ospg&ee from a 49 years old
man and a village member)
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The project security is taken care by the peoplthenvillage. From the money
(monthly bill) paid by the beneficiaries, some amowovers the security
expenses as the person who is guarding the prgjgetid. However, it was said
to be every one’s responsibility to ensure the tgabé the project. Even those
with no electricity, said to be very much concermeth the safety of the project

and wanted to see it helping the coming generation.

The fact that this PV solar electricity was notatetl to any political affiliation,
increased the peoples’ trust that at last theyahpibject of the whole village and
all people irrespective of their ideological di#eces. This observation was
captured from many people who managed to eithemdlly or informally
participated in this study. Many of them said itsweee from political affiliations
and that could help in ensuring its stability. Whmgople made the comparison
with the wind electricity project which was givemthem under the facilitation of
their Member of Parliament which they said was potitical, and said this was
better and have a better chance of being stableaftung time. One of my
respondents among other said;

“We once got a project which was brought in théagé by the MP. But it was
directed to few people like 10 people in the vidaand almost all of them were
CCM members. It failed because even when it stoppading no one in the
village could ask as it had excluded us. This smdifferent and it seems to have
touched the interests of all of us.” (Remarks framillage member; a 40 years
aged man whose house is not connected)
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Moreover many people admitted that before the ptgjtarted it was made clear
that the project had no any political influence andlid not come from any
politician and that no politician could use it fois or her political interests. One
respondent told me;

“The donor of this project made it clear to us tthet project had no any political
influence and no one was allowed to use it fordnisier political agenda. This
will help us and the stability of the project.” (Rarks from a 44 years old
woman respondent)

However, despite the commitment of keeping the gmtojout of political
influence, | found out that Kisiju-Pwani village isolitically divided. As |
pointed out in the introduction of this study, thi#lage has two dominant
political parties which are CCM and CUF. Accordioghe local informants, the
CCM members lives in the areas where PV solar ratégtis believed to have
passed and reached the people. The CUF membesaidréo be living a bit
further from where the electricity connection boxesls. It is believed however
that they live within the radius of the electriceynd so the connection should
have reached them. Unfortunately it wasn’t the @selectricity did not reach
them. They complained the project to have had sking of political influence.
Different people gave this information as a complavhich turned to be an
important finding under this study. One villageidest said the following;

“We were told that this project was not a politicade. It is unfortunate that
politics seems to have been applied in the digipbuof electricity. Just go
around and look where this electricity connecticoxds are and those with
electricity. Almost all are CCM members. And whethers like us CUF are
living, we are being told to bear the cost of gettthe connection close to our
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homes. Is this fair?” (A 30 years aged village memivho complained to me
when | was going around in the direct observation)

Despite having a lot of people supporting the P\arselectricity and seeing
themselves as part of the project, having suctsidinifeeling seems to be a bad
sign for the wellbeing and stability of the projelttis up to the village authority
to clear the doubts to avoid the possibility oftalging the project. Speaking to
the village leaders and the project committee s$agreof what they were
planning in bridging that gap for the bettermentha project, they said they had
a plan of taking the connection close to wheredthner people more especially
those who complained are living, and leave thent their houses connection

responsibility and expenses like all others.

4.6 Energy consumption behavious

The other aim of this study was to understand tiar ®lectricity behaviour in
the rural areas. It was the interest of this stiedynderstand how people in the
rural areas consume electricity but more imporyand find out if there is

electricity consumption consciousness among thesuseisiju-Pwani village.

It was found out that the village members werenmied even before the project
was completed that electricity that was to be pecedwnder the project was to be

enough for 68 households. So it was that numbgreople that was going to
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benefit from the project direct to their househoMsle the others would benefit

from the street lights in their community as a vehol

According to the Kisiju-Pwani village members, Imgsion the number of
expected households that was to benefit from tlogegt;, it was made clear to
them that some devices wouldn’t be allowed in anguenstance for the project
to meet its expected goals. The list of the devieséch were not allowed
according to the Kisiju-Pwani village members imdd; Refrigerators, Deep
Freezers, Radios over 100watts, TV over 100watting machines, and
machines over 100watts, fen, and any other deveeeding 100watts to
mention but a few. A good number of respondentsigiju-Pwani informed me
over the information they were given before thetsihthe project;

“First of all we were told this electricity had teach at least 68 houses, but also
they said if there is a school close, hospital @odshiping places like Mosques
and Churches they were to be given the priorityenTthey told us we could use
the lights with a limit of 2 bulbs in the house eosocket plug for radio or TV or
charging, but those had limits of not exceedingwl&@. They said we should
not use fridges, freezers, radio or TV over 100sydtair dryer, sub woofers and
fan so that it would be able to reach all thosén@8ses.” (Response from the 49
years old man)

This seemed to go contrary with most of people’peekations who bought
different electricity devices after learning théeir village was going to get
electricity. It was interesting to find out thatthadmitted to have doubted the
project and if it could sufficiently work, but thdtd not stop them from buying

devices and get prepared to benefit from eleggri€uring the direct observation
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in the village, one lady who had opened the hassing salon and was hoping to
use electricity something that prompted her to they hair dryers, which in the

end she learnt they were not allowed. To expressdisappointments she had
these explanations;

“I have this salon for some years now. After leaghiwe were going to get
electricity, | bought these two dryers. It cameaasirprise to me to be told that |
could not use them. | was disappointed to be hohesinnot use them and so |
decided to not have electricity at all as it makedifference” (A 37 years aged
woman in the village, owning a hair dressing salon)

Despite the information and directives which werevpled before the start of
the project that the electricity was meant to reacB8 houses, it found out that
there were only 33 connections. Among the said @hections, 9 connection
belonged to businessmen/women who had at least thare one connection.
That is; the connection to their business and theramne to their homes or even
two business having different connections. Thitisay; they had a connection
of their shops, and an extra connection to themd® This means; only 24
households had benefited from the project butntaieed to be seen if it can be
possible to reach the expected number of peopleeder it doesn’t seem to be a
problem to the village leaders and the project cdtemas long as those people
with more than one connection are paying the Wdiseach connection. The
project seem to have been made more a businessatlBarvice. If this is not
solved in time, then the original idea of meetirf@®useholds might end up to

be a myth.
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There seems to have been some kind of violatiortheotirectives which were
give before the start of the project by some of #hectricity beneficiaries.
According to the VEO and the project committee seay; principally in the
households, phone charging was principally opemeditfe father and mother
(wife and husband) and possibly some household menbindividual
households which were not registered under phomegoly service agreement
were not allowed to charge the phones for outsidérs was an open service for
those registered under such agreement. It wageliffén some of the households
as some people from outside were witnessed chartien phones to their
friends’ homes whose houses were connected. Theiple of charging the
(father and or mother) phone without doing the samthe outsiders as it was
stipulated under their agreement and as per infiiom#hey were given was not
respected. Such houses were registered as normalroers, and they are paying

1000/- TSH (around $6 per month)

According to the PV solar electricity project contte@ secretary; the main
criteria that was used was the peoples’ abilitypéar the costs; but also only
people who applied were given the connection. Nbroasumers with 2 bulbs,
and one socket for charging are paying 1000TSHua &6 per month), those
with small business paying 15,000TSH (around $®4%) month) while others

with multiple business are paying 20000TSH (aro®h2 per month).
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Among the businessmen, the consumption was higendipg on the nature of
the business. Those with phone charging busines®inhomes the consumption
was a full time which is charging for 24 hours, lghthose whose charging
centres are different from their homes charging avésisiness of the day and so

the consumption start from morning to mid night efhiwas their closing time.

In the households the consumption behaviour wengrassive. Most of the
people switch on the light for a reason. In mosesavhen charging their phones
or when it was getting dark during the night. Soofighe respondents said to
have the consciousness in the consumption andese tlould be no reason to
switch on the lights unnecessarily. One respondering others reported that the
reason for that consciousness was his desire tmaag people benefiting from
the project and so unnecessary consumption wouke maard.

“This project is for all of us. We were told thati@ast 68 houses have to benefit.
So if we are not conscious in the way we consuhs,may be hard to achieve. |
want to see all of us benefiting” (Response from4h years old man)

The households with electricity have 2 bulbs, whaseone is placed in the
common area in the house and the other one is énroom, and mainly the
household head room. In other households, the Imléleed in the common areas,
or placed in such a way that they can light theme®f the house at the same
time. In the households with shops inside, one Imilplaced in the shop while

the remaining one is placed in the common areas.
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The lights are mainly used in the evening and nigin it gets dark, and early in
the morning for the households where the mothertbagake up early for pan
cake preparation so as to be able to sell in thenimg. When asked as to what
time the lights are switched on and off, most @& thspondent said to normally
switch the lights on at 06:30pm and switch them adfthey go to bed in the
midnight. They can switch on again during the niglit happens that they wake
up for anything. This study found that people’s ssamption behaviour for most
of the people was more based on the informatioy beeived before the project

had started to operate.

4.7 Peoples confidents and trust to the village autyain
the project management

Having learnt and understood the future of the BMrsproject in Kisiju-Pwani,
it was important to find out the confidence the gleohave over the project
leaders on the future management and administratiadhe project. In all the
interviews which were conducted especially the bbo&l interviews, and the
other focus group interviews which did not involire village leaders, it was
obvious that people were sceptical of the villaggdership on the management,
and administration of the day to day activitiedtwd project. These were kind of

feelings learnt from the people across their geaddrother differences.
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It was found that people had no trust in their &xadespecially given that by
administering the project means they will be thesooollecting and keeping the
money, it would in the end lead to a collapse a&& firoject they love. For
example; in one household the respondent saidltbahoney collected now may
not be seen if collected by the village leaders said it may lead to the project
failure;

“So that means these leaders may start colledtiegrioney? My friend you may
not see the money and they may even not tell yothang. All the money
collected will be in their pockets and that wilateto the failure of the project.
For example if there is some batteries to be boaghtthere is no money for
that, what will happen” (a 30 years aged man ahdusehold head remarks)

Some factors concerning their fear were given amdeswere from the previous
experience of the projects the village happen tetend were placed under the
management of the village leadership. In the ehthééd because of what was
said to be improper administration and selfishnafsghe village leaders. One
respondent went on to say that they were viewirgg\uilage projects as their

personal and private properties and that as thageiland community members,
they were not ready to experience the same falieh may lead to their village

being abandoned in the other development projects;

“We are lucky in this village as this is not thestiproject. We have had different
other projects which all failed. We had a boat gcgjit failed. We later got the
wind electricity from our MP, it also failed. We mlowant do the same mistake.
Not these leaders we know. They will use this mroges their private property
like what they did in the previous project” ” (Rerka from a 44 years old
woman respondent)

123



| found that people had more trust in the projeminmittee that was set to
perform the day to day tasks of the project. Theglings were the committee
was more accountable and with good performancéhair @activities than the
village leaders would be. Moreover, the committeentbers were named and
proposed by the people specifically for that progetd so they felt it would work
better than the village leaders precisely for teason. It was therefore proposed
that there was no problem if that committee wouwdtimue even if the project is
taken over by the village.

“We have worked with the committee very well. Wemosed their names and
so far they have not yet let us down. They do tfadrlike taking care of the
project and bills collection. | would say that th&yould continue managing the
project, not the village leaders.” (Opinion from34 years aged man and a
village resident)

It was clear that people had lost the trust tar tleaders. Some village members
went further to propose if there was a way in whicé leaders could baked
(cheated for a good reason) for them to believettiat the project belonged to
another institution and not the village so thatytlteuld not temper with the
project devices and finances. This were the opinibane village member aged
29, and owner of a small barber shop in the villabe said;

“We were told the project will be given to the adje. That is fine, but | doubt its
stability. It can only be stable if it keep workitige now with the committee
administering the day to day activities and ndbge leaders. If there is a way in
which the leaders could keep on understanding tbgegt doesn’t belong to
them; that may help.”
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During the focus group discussion with the villagaders, and even in our
informal conversations, the questions that wantedetrn what the village

leaders were thinking over the project administratafter they take over were
asked. The question were simple as; what do yawktbf the future of this

project after it is entirely placed into your hadd&dnd how do you plan to
administer this project? The response which wevergin all the focus group
discussion and the informal and formal conversatitren in the streets, were
perhaps confirming the doubts people had developedtheir leaders. One idea
leaders had and which of cause seemed to be taeim@s privatization. That is;
giving the project to another person who could dedh it together with the

collection of the bills and the village get some nap from the collected

payments as dividend as the VEO is quoted as saying

“Our plan is to find one person we can trust ane ghis project to him so that
he can manage it, taking care of the project atldating bills. From the money
he gets, we as the village, we will be gettingdhedend from what he will get.”

This idea was supported by the village chairmant &we question that was
developed was whether the village leaders undetstia@ primary aim of the
project. Instead of providing electricity servicis their communities’ social
economic development, their future plans seemsuto it to be the village
authority source of income. But why could they dat? However, the idea of
privatising the project was challenged after soneenimers refused to concur with

the idea and said it would not work. Other memisaiig there was no need for
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that plan while they had a committee in place whiohild continue doing its
great job as they said. One member of the focugpgdiscussion said;

“We have our committee which can do the same jabhegare doing now when
the project is not yet fully placed in the handstlod village” (opinion of the
health officer in the village)

According to the village members, it was sugge#itedl for the project to remain
stable even after it is taken by the village, iingportant that the village leaders
should remain the overseers but not the adminssaif day to day functioning
of the project. The people’s worry on this was tliaghat happens, there is a
possibility for them to sabotage the project byusisg some project devices and
there could be no one to question them. Like olhage member who said;

“If that happens that the project is put in themds it will give them the power
to do anything they want without being questiongdabybody. What happened
on the wind electricity project, will most likelyappen on this project. That
project had the batteries, but so far no one knehere those batteries are. They
haven’'t been able to tell us.”

The fear over the village leaders was obvious.ds$ Wherefore suggested that the
project remain under the control of the project nottee and the village leaders
can only assist in overseeing the day to day desviof the project. This
information and the fear of the people seems tarbenportant element that need

to be addressed for the stability and bettermettieproject.
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4.8 People’s challenges towards adaptability of the
technology

In particular there was no challenge concerningfthretioning of the project
itself for the agreed ways of its utilization. Agipted out earlier, all people were
happy with the way the PV solar electricity plardasmvorking. The project was
said to have had only one fault which is said teehlaeen caused by the person in
the village (the person who have the generatortradég distribution business)
who connected the electricity from the solar planthe aim distributing it to his
customers. However it is said that it was immediyadelved and this person was

denied (by being disconnected) the service with edliate effect.

The main challenge that was mentioned by the peduth who are already
connected to the project electricity and those wateonot yet connected but with
plans of future connection and those who had notdgeided, was the initial
costs they have to incur in order to get their lesusonnected. It was said that the
cost were high for them to afford and that is whg speed for many people to
connect their houses was low. However it was isterg to learn that people
despite the said challenges, believed it was retrdélponsibility of the donor to
given that help like one respondent said;

“....the responsibility of the donors is over, andwibis up to us to benefit from
the project. | will find money and one day | wilbomnect my house with
electricity. We cannot ask for more than what thaye done so far’ (Remarks
from a 43years aged woman, whose house has no@tggt
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Another challenge that was mentioned was the distéetween the connection
boxes and the house for some houses in the villagee people viewed this as
unfair and that there were signs for double stahdisatment for some house.
Due to their political differences as mentionedieain this study, some people
said it was made so on purpose. However the villeggers together with the PV
solar electricity project committee were in the qgass of solving and bridging

this gap.

The inability to use or apply some electricity dms like fridge, freezers, sab
woofer, radio over 100watts and other devices efkimd to mention but a few
was mentioned to be a challenge. For instance; sailleme members with
business; and in this case shops with soft drimkisgroceries (selling bear) were
either using the kerosene fridges and or connetbedenerator electricity
precisely for the purpose of cooling the drinks. the households it was

mentioned but also in the business light.
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5. SUMMARY CONCLUSIONS AND
RECOMMENDATION

5.1 Introduction

This chapter presents the conclusions drawn fraratialysis of the findings of
this study. My conclusions in this work are maingntred on understanding the
effectiveness of the rural PV solar electrificatmm the communities’ livelihood
transformation, understanding the readiness anelpémace of adopting the new
energy generation technology, sense of ownershipeoPV solar energy project
and the reasons behind people’s acceptance and senwership of the new
energy technology provided under the PV solar efexttion project. These
conclusions are drawn from Amartya Sen’s Capab#iyproach which has been

applied by this study.

5.2 Summary of major findings

The data collected under this study aimed at utaleisg the effectiveness of
PV solar electrification in the rural areas on theal communities’ livelihood

transformation. From the data collected it was aése that PV solar electricity is
an effective way in the process of people’s livasisformation in the rural areas.

It was found that people’s freedom, choices andlo#ipy in the rural areas have
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been widen up. The study focused on the populatitim electricity connection

and the population which is not connected. It asik the experience from the
electrified sub village and the one which is n&célified. From all these areas;
the households and the sub village, the data redethle difference that exist

between the electrified areas and the those whehat electrified

According to Amartya Sen in hiSapability approachdevelopment is a process
of expanding freedoms that people enjoy (Ellis, ®0Q@nder this approach Sen
sees human life as a set ofloings and beings which we may call

“functionings. Capability reflects a person’s freedom to chodsetween

different ways of living. The underlying motivatian freedom is well captured
by Marx’s claim that what we need is “replacing tlwemination of circumstances
and chance over individuals by the domination efividuals over chances and

circumstances” (Sen, 1990).

The effectiveness of the project and even its ssieto be measured in the light
of how it has impacted the rural population and liowas contributed in creating
and opening more opportunities for the rural popoa That is the way it has
been able to replace the domination of circumstnaad chances over

individuals by the domination of the individualses\xchances and circumstances.

From the data collected under this study, it hagausly been revealed that PV

solar electricity project has been able to podyivepact the rural population
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through opening up more opportunities for the pedplbe able to control their
lives, created more opportunities for socializa@ol increasing happiness to the
people in Kisiju-Pwani. The creativity which cameét of the PV solar electricity

project in terms of what can be done in the villegesurvival is now evident.

In this study; the people’s sense of project owmgrsthe attitude and
perceptions, towards the effectiveness of the P€rsaectricity project in the
livelihood transformation were studied togetherhwtite reasons or the motives
behind the positive attitude and perceptions. lingortant to put in mind
therefore that people’s involvement is developmant implementation of
development projects; and in this case PV solactrtgy project, keeping
development projects away from the political ins¢se people’s participation in
decision making in the projects implementation psscshould never be ignored.
According to the data collected under this stutigseé important elements are
what strengthens the bond between the people angrtject, for the projects
stability. This study has therefore bridged the gdyat existed on the
understanding of people’s perceptions, attitudes @mmitments together with
their reasons towards the PV solar electricity asew technology for rural

electrification in Tanzania and other parts of &dui
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5.3 Conclusion of the study

As given earlier, this study mainly aimed at untwrding the effectiveness of
rural PV solar electrification on the rural livatibd transformation and the rural
community members’ sense of ownership, attitudepardeption of the PV solar
electrification on their livelihood transformatiofhe findings of this study
revealed that PV solar electricity is an effectaleernative that can be used to
light up the rural areas where the grid electrigty challenge. Electricity is vital
in bringing up development in the country espegidie rural areas. In Tanzania
grid electricity has not covered the large parthaf rural areas where as only 2%
of the rural population have the access to gridtetaty. There are mainly two
reason for this; first is the distance availabtenfrthe grid to where the villages
are located, and second is the fact that many peiopthe rural areas cannot
afford to pay electricity bills, given the high ¢ascurred by TANESCO which is
the main national electricity distributor, in theopess of distributing electricity in
the rural Tanzania. This study proves that PV rselectricity is the best

alternative in the process of livelihood transfotiomm

Moreover, as given earlier, people’s sense of osimpr attitude and perceptions
on the effectiveness of solar electricity in livelod transformation and the
project were studied. The findings from this stuslyows that that people’s
attitude and perceptions are positive and that lpecan develop the sense of

ownership and commitment over the projects basmghe benefits they get out
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of projects, the level of their involvement and tggpation and the level and
ways of how the project is benefiting and accomniodaall people irrespective
of their social and political differences. This gdend in hand with keeping the
project away from political manipulation or beinged for political benefits or

influence.

Having conducted this study in the village that had sub villages where one
village is electrified and the other one not ei@enl, the findings shows the
difference electricity can make in impacting theojple’s lives. There were
differences in the social and economic realitieshef two areas. Light (in the
houses and in the streets), more shops openings hang women actively
engaging in economic activities during the nightitsp more socialization time
for all people; from children to old people; menwommen, electricity device
ownership were obvious in the electrified sub géa The sub village without
electricity was characterized by total darknessnduthe night, minimal time for
business like shopping, limited socialization tiared lack of children (student)

study time, and with very few people who owned eiecevices.

Moreover, in pursuit of understanding the peopl&’'sst over the village
authority; that is leaders in the project leadgrsti administration after it is
taken over by the village; this study came up wiitl view that people had not
trust to their leaders. In the process of gettingrandata for this study and

particularly this area, there was no any respondeatt from the leaders who
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were interviewed, who was positive about the vélaguthority in the
administration of the project. The issues whichemerised to support their fear
was that they would use the project for personalebts, they would end up
sabotaging the project by misusing the project @kviand the project could fail
in the end, and that their (people’s) wish could Io@ realized. All people who
were interviewed at the household level suggestiedptoject committee (which
is the result of their participation) to continueer after the project is taken over
by the village. When the leaders were asked albairt plans on how they would
manage the project; it was found they had no pfadministering the project by
themselves and that they would privatize it instéftte project could turn into
business other than service. These ideas and plahs village proves people’s

fear over the village leaders.

It is important therefore, that the village shob&lsupported in capacity building
and possibly be given more training on the impantaaf controlling the project

by themselves without privatising it, and be matEarcto the leaders that the
project is mainly meant to be a service to the fgeapd not just as a source of

income.

5.4 Recommendations and suggestions

Due to the proven effectiveness of PV solar eleityri with the aim of lighting

up the rural areas, the investment in solar eneagyiot continue to be ignored.
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More investment should be made in the renewableggnesolar energy in
particular. The investment in the renewable enerijyhelp to light up the rural
areas, provide equal opportunity for developmentlie entire population in the

country.

With the increasing demand of modern and cleanggnet is important to

encourage the different people in the societigavest in solar energy and see it
as an important area for their development. Haypegple from the societies
investing in solar energy will strengthen the bdetween the people and the

projects.

Capacity building on solar energy development ipartant in the rural areas if
revolution in the energy sector is to succeed. Fddfierent literatures visited in
this study, it is clear that solar energy developime Tanzania is still in infant
stage. There is a need therefore for investindgpimdrea as much as possible. In
different parts in the rural areas, some entrepnendave invested in solar
energy, but only for selling solar panels and ogwar energy devices. If these
people can be trained and supported to the extegeting them to stand alone
and go beyond selling devices but also dealing wdigiribution, then the
revolution in the renewable energy sector espegcialithe rural areas can have

more momentum.
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In regard to the above recommendation, unity antbeglocal entrepreneurs is
important for making the development of renewallergy and in this case solar
energy development a reality. Despite having threastree source of energy like
how it has been given in a number of literaturs, aonversion is not free.

Moreover, producing under one plant cost more moweich could not be

simple for people to do. Their unity is importasttagether they can be stronger
and possibly get support in their unity. Can beydgaseven get help as a group

other than individual level

From the data of this study, it has been provedhe@yeasonable doubt that
people’s involvement in the implementation of sa@aergy projects and possibly
other projects is important for the project surViamad stability. The data revealed
how people’s involvement can strengthen the bond amate the sense of

ownership to the people over the projects.

Keeping the projects away from political interfecenis another lesson that can
be taken from this study. Avoiding project polilicaterference is important as it
leaves the people united under one common goahsdireng the survival and

stability of the project. In the village with theopulation divided across their
political parties political interference may be darous as it may put the project
in jeopardy. One group feeling not favoured in amge by the may decide

sabotage the project. Therefore, removing the prdjem the politicians hooks
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and manipulation and inform people to know thavésaall people across their

political differences united by the same project.

Solar energy research and innovation is still né€ide the aim providing more
energy not only for lighting, charge phone and Wwaetg video and TV/ listening
to radio but also for cooking but also being rdeatburing the rainy seasons. The
study from Kisiju-Pwani has shown the way the PVaselectricity have had
good impact to the people, but leaving them withctemn energy for cooking.
People have got light but they still depend on cbalrand firewood as their main
of energy for cooking. More research and innovatinrthe effectiveness of solar

electricity could serve the community with energy ¢ooking.

Plate 17: Children learning how to make charcoal.

People in Kisiju-Pwani shown to have no trust teittheaders on taking care and
managing the project when it is taken over by tilage. This fear should not be
ignored and it should be taken seriously and bergthe attention it deserves.
Having people with no trust to their leaders ishallenge of its own kind. Many

suggested the project committee to not be dissobrah when the project is
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taken over by the village. This should be studied &nd the advantages and

disadvantages if we are to help on the stabilitthefproject.

The village management plan of the project aftes taken over does not sound
to be a good way of administering the project. Whsked of their plan; they
claimed to have a plan of looking for a privateastor or person who could run
it. | have two kind worries on this; one is thawitl open the chance for more
people to have access to the devices house soméki@hmay attract unfaithful
people who may temper with devices; and two thgeptocould turn to be a
business other than a service which could disceuthg people hence their
commitment and sense of ownership of the projeatldcalisappear. It is
important to keep the service aspect of the pragethie people and the village at

large.
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APPENDIXES

APPENDIX 1: INFORMED CONCENT

My name is Bernard Matungwa, a student from Thevehsity of Oslo, pursuing
Masters of Philosophy in Culture, Environment angt8inability. The major aim
of my presence in this village is to undertakeghaly on the An Analysis of the
Effectiveness of Rural PV Solar Electrification ®he Community Livelihood

Transformation, In Kisiju Pwani, Mkuranga District.

I would like to have your full cooperation and pedation in this study by freely
responding to the questions | will ask. This stiglyneant for academic purpose
and not otherwise. | therefore ensure the anonyanmiy confidentiality of the
higher standard. The responses given under thdy siill remain a secret

between you and me as a researcher.

Thank you for your cooperation.

Signature.........ccccceeeeeeeeeeeeeeen

Thank you for your cooperation
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Appendix 2: Key Questions in the Interview guideidg the

Household Interviews

These were the questions which were asked to theebeiary of the project.
The main job of the project was done by these guest Moreover, some of the
questions were asked to the non-beneficiary subagé households. The
people’s attitude over the project were captureddanthese questions, together
with people’s feelings of the future of the project

1. Respondent’'s name, Respondent's age, Marital stafasnily size
Education level, Place of Birth, Duration in thdage, Income generating
activity, Assets ownership (TV, Radio, Celphon&de, deepfreezer)

2. What was the condition of this village in termseofergy/ electricity? Has
there been electricity in this village at leasthie past 10 years?

3. What is your main energy for lighting, cooking, ojiag and listening to
radio or watching a TV or video?

4. What are the corrent sources energy for lightinthewvillage?

5. What is the suource of energy for lighting, phoharging and listening to
radio?

6. How did you know the establishment of this PV s@lctricity project in
this village?

7. What was the level of people’s participation in thleole process of the

solar electricity project implementation?
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8. Is electricity in the whole village? If not how wabke decision of
subvillage to be electrified reached?

9. How do you differentiate your life before solar alecity and the time
after solar electricity in the village?

10.How do you measure the effectiveness of the PVrsetergy in this
village

11.How do you think of the effectiveness of the PVasatlectricity in this
village in the whole process of transforming yauelihood in this village

12.How has this PV solar electricity been able to geayour life to a better
condition

13.What are the opportunities which have been createaf this PV solare
electricity project in this village?

14.How do you differentiate the effectiveness of gutar electricity from the
other sources this village have had?

15.To what extent has this PV solar electricity projeeen able to help the
youth and the entire population of this village?

16.How has this village helped in the improvementhaf guality of education
in this village?

17.How has this PV solar electricity helped your cteld in their education
improvement?

18.Before this solar electricity, were your childrenyiour household with the

night study habit?
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19.What do you see as the contribution of this PV rselactricity in the
improvement of health services

20.In your own understanding, do you think this projeas helped your in in
the improvement of environment of this village?

21.How has this project helped in the improvementeaiusity in the village if
any?

22.How has this project helped you in the improvenadntour business?

23.How do you consume electricity in your household?

24.How has this roject helped you as a woman?

25.What is your feelings on the project? / Do you pgeerself as a part of the
project?

26.What are the reasons behind the such attitudetbggsroject?

27.How do you think over the performance of the Promammittee in the
administration of the project?

28.What challenges are you facing in this project?

29.What would be your views on the administration bé tday to day
activities of this project was to be performed biage authority other

than the Project Committee
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Appendix 3: Interview guide to the non-electrifigab village

The main reason for these questions was to capttire feelings of the people
on the project after their sub village was not cagsted to the electricity project.
It was also aiming at capturing if the people wenevolved in the decisions
which ended up affecting them.

1. Name, Age, Gender, Family Size, Income generatiigity, Duration in
the village, Material ownership: TV, Radio, Frid@ep freezer?

2. How did you know of the solar electricity projentthis village?

3. How were you involved in the process of this projegplementation?

4. How do you feel for this village to have solar éteity?

5. This sub village is not connected to solar eleityridlow was this decision
reached?

6. How is your household benefiting from solar elaxtyiin this village?

7. Do you think the electricity in this village has dpe able to improve
security in the whole village?

8. Does your children study during the night in thagisehold?

9. Having no electricity in your house, how does yohildren study during
the night?

10.How has the project been able to improve the hesdtvices in the

village?
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11.Having no electricity in this sub village, do yoeesyourself as part of the
project? What is your attitude on the project?

12.How would you like to see the project administered?

13. What are the suggestions you would like to givehi& improvement of

this project?
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Appendix 4: Interview guide for one FGD

This included the village leaders, education officenealth officer, village
assembly members, and committee members. The maamsan for these
guestions were to get a good understanding of hbe project was started, the
level of people’s involvement, the perceived impaat the project on
community’s livelihood transformation and future ph of the project
administration

1.

2.

The role of each participant in the village

What has been the sources of energy in this vilage

How did you learn of the establishment of PV so#ectricity
implementation in this village?

What did you do for this project to be implemenitethis village?
What are the steps you had to go through beforeeskeblishment of
the project?

Having got the project, how did you get to the drxi on the location
of the project?

To what extent were the people in the village imed!?

| have learnt electrified houses are only from o village
(kitongoji), how did you get to that decision antawas the reaction
of the people from the non beneficiary sub village?

What are the criteria used to identify the peopleowvere to be

connected?

10.Are there rules guiding the consumption of thictleity, and how are

the people (consumers) observing them?
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11.Are there mechanisms in place to monitor the compsiam behaviour
if it accoring the agreed pronciple?

12.Is there any school or health facility connectedarron this project?

13.To what extent have this project been able to fomns this
community?

14.What are the immediate impact of this project onucation
improvement in this village?

15.What are the immediate contribution of this projecthealth services
provision?

16.To what extent has this project helped in the sgcumprovement of
this village?

17.How has this solar electricity impacted the funoing of the port?

18.To what extent has this project helped in the inpnoent of your
environment in your perspective

19.What are the challenges you are facing with thageat?

20.How do you plan to manage this project in the fetukWhat are the

strategies in place?

Thank you for your cooperation
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Appendix 5: Interview guide with fishermen

The intention of these questions were to get a gooderstanding of how the

project has impacted fishing activities as one b&étmain economic activity for

the people in Kisiju-Pwani and to get a good undwsding of history of the

fishing activities for the past years in Kisiju-Pwa

1.

2.

3.

For how long have you lived in this village and iog on this port?

Is there any other ports around and close to KRj@ani?

For how long have you been doing this job?

How do you remember the effectiveness of this pottie past?

What do you remember about this port and fishingvidies in Kisiju
Pwani?

Did you happen to have electricity at this port?

When for the first time did you get electricitythis port?

How do you think of the effectiveness of this PMasalectricity project
development in this village

To what extent has this solar electricity projeelpled in the improvement

of fishing activities at this port

10.In terms of sailing (water transportation) do ytink there has been a

contribution in it? If so how?

11.How has this project helped in the security of thost?

12.What are the other possible contribution this profeve given to this port

and the whole village at large

153



13.How would you like to see this project managechm future?
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Appendix 6: Interview Guide for small trade vendeomen

A good number of women in Kisiju-Pwani have busiseand done mostly
during the night hours. These questions were medantcapture how the PV
solar project has impacted their business. Alsoythmeant to capture how the
project has helped in the improvement of women ciiods in Kisiju-Pwani

1.

2.

For how long have you lived in this village?

For how long have you been doing this business?

How do you think of the solar electricity in thevégpment process of your
village?

How has this project helped you in your business?

At what time were you doing this business befoeedfart of this project?
Why do you prefer to do this business during tlgghtd

How long do you sell during the night compared he time before the
start of the project?

To what extent have this project helped you as wiime

What are the other contribution from this projectyour families and the

village in general?

10.How has this project helped you and your villageghe improvement of

education, and health services provision in thagd?

11.In your own perspectives, how has this solar at@ttrproject village

helped in the improvement of environmental congeyaan your village?

12.How would you like this this project to be admieistd in the future?
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13.What could be your opinion if this project has te managed by the

village leaders?
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