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Abstract

The power supply situation in Bangladesh is very precarious. Out of about 25
million househelds of Dangladesh, only around 4.2 million had been brought
under the conventional network of electricity till to-date. Since the rural
network i3 characterized by a comparatively lower consumer deusity, it often
becomes difficult and uneconomic to reach electricity to all villages, islands,
coastal arcas, hilly regions and other inaccessible parts of our country within
the command area of a Rural Electrification Board. The only way to overcome
this difficulty is the decentralized mode of power disiribution which can be

conveniently provided by Photovoliaic (PV) systems,

Bangladesh is situated between 20.30 - 26.38 degrees north latitude and 88.04 -
92.44 degrees east latitude which is a good location for solar energy utilization,
Daily average solar radiation varies between 4 to 6.5 kWh per square meter,
Maximum amount of radiation is available on the month of March-April and
minimum on December-January. The tolal installed capacity of solar
photovoltaic applications has reached 800 KWp (estimated) and about 15,000

solar hnme systens (SHS) are opcrating in different parls of the counlry.
(Mazumder, 1995).

With a view ol experimenting this new solar lechnology under the climato-
socio-economic conditions of Bangladesh, Rural Electrification Board (REB) ,
Local Govemment Enginecring Department (LGED} and some Non
Government Organization (NGO)s have istalled solar house hold system in

scveral rural areas of the country.

The Solar Photovolmic Pilol Project and its successful operation create the
initial conlidence of the operators as well as the rural consumers to the extent

that this is a technology that functions and enhances the qualily of life in terms
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of poverty reduclion, income generating activities, literacy rate, access to
information and entertainment, environmental protection, ete. at rcmole and
far-flung areas where the conventional electricity grids would never be techno-

economically viable for various reasons.

To determine the actual impact of solar energy on rural livelihood in this study
a comparison has been made between the solar electrified and non-elecrified
rural areas in both Thakurgaon and Dinajpur Districts based on some rural
development indicators and finally some recommendations are suggested in
order to overcome the problem of solar technology so that in futurc solar
technnlogy can play a great role to alleviate the energy crisis in rural
Bangladesh.

Title of the study

Impact of utilization of solar energy in some selected rurnl arcas of
Thakurgaon and Dinajpur district.

Thesis supervisor:
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Professor
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Chapter-1

Introduction

1.1 Background and present state of the Problem:

Solar energy is one of the mnajor sources of renewable energy. The introduction
of Photovoltaic (PV) lechnology has made it possible to generate electricity
directly from the sun. Solar encrgy's unique attributes of no need for fuel, high
durability and reliability and being able to operale [or prolong periods without

maintenance; make it economical for all types of remote applications,

Different Solar photovoltaic (PV) applications are paining acceplance as a
technology fur electricity generation in remote and rural areas including- Selar
Home Systems (SI1S), Rural Market Lilcetrification, School Electrification,
Health Clinic / Hospilal Electrification, Cyclone Shelter Electrification, Micro
enterprises {grocery shops, (ailoring shops, clinics, restaurants, sawmills, rice
mills, cellular phone services, barber shops) clectrification, ICT Training
Centre Electrification, signaling, Remoie Telecominunication and Remote
Rainfall Measuting Station, Water Pumping, pest conirol, aeration pumping for
aquaculture, [lish and poulry farming, cte. Thus the PV electricity is

contributing o overall rural development,

Out of about 25 million houscholds of Bangladesh, onty around 4.2 million
houschelds had been brought under the network of conventional electricity till
to-date (World Bank, 2002) Since the rural network is charactetized by a
comparatively Jower consumer density, il ofien bccomes difficult and
uneconomic to reach clectricity to all villages, islands, coastal areas hilly
regions and other iuaccessible paris of our country within the command area of
a Rural Electrification Board. The only way lo overcome this difficulty is the
decentralized mode of power distribuliou which can be conveniently provided

by PV gystems. This is a unique advantage ol this new technology. Secondly, it



does not need any conventional fucl and as such there is no fuel cost- a great
relief in these days of energy crisis. Thirdly, there is no moving part in this

system resulting into noiseless functioning leading to long durability and

soundless environment.

Bangladcsh is situated belween 20.30 - 26.38 degrees north latitude and 88.04 -
92.44 degrees east latitude which is a goed location for solar encrgy utilization.
Daily average solar radiation varies between 4 to 6.5 kWh per square meer.
Maximum amount ol radiation is availahle on the month of March-April and
minimum on December-January. The total installed capacily of solar
photovollaic applicalions has reached 8C0 KWp (eslimated) and abont 15,000
solar home syslems (5HS) arc operaling in different parts of the country
(Mazumder, 1995).

With a view of cxperimenting this new solar lechnulogy under the climato-
socio-economic conditions of Bangladesh, Rural Electrification Board (REB)
has undertakeu this solar PV project in some isolated islands (Karimpur and
Nazarpur unions) of Narsingdi district. LGED also has installed solar house
hold system in several rural arcas of the districts Kushtia, Thakurgaon,
Dinajpur, Sherpur, Theneidah cte. In this PV projects tl'lu:': beneficiaries are the
inhabitants of remole and isolated rural areas, local manufacturer, shop-keepers

ofhat {rural markets) , bazaar, students, social institutions, health center etc.

The Solar PV Pilot Project and ils successful operation has created the initial
confidence of the operalors as well as the rural cousumers to the exient that this
is a technology that functions and enhances the quality of life at remoie, far-
flung areas and maccessible islands, where the couventional electricity grids

would never be techno-economically viablc for various reasons.



The main aim of this study is, (herefore, to contribule to a beticr understanding
of the potential mmpact of PV systems on sustainable agriculture and rural
development especially conceming income-generating activities in some
seiected rural areas of Dinapur and Thakurgaon districts where solar energy is
already in use, -

1.2 Research Objective:

The aim of this research is to find out the suilability of solar crergy for rural

development, To achieve the aim the following objectives have becn set:

i) Compare rumal development in arcas with and without solar eneryy.

ii) Compare rural development before and afler solar energy was introduced.

iiiy Compare solar cnergy with traditional electricity systcm.

Possible autcome:

Tt is expected that the study will help to increase our knowledge on potential
impact of the use of solar cnergy system on rural development especially
conceming incoine-gencratiug activities and its sustainability, It is, in fact, of
paramount importance to identify the potential contribution of PV to rural
devclopmeut in order to gain further financial and political commitment for PV
projects and programmes and to design appropriate PV projects.

1.3 Scope of the study:

This rescarch deals with the impact of solar energy in two solar electrified rural

areas of Thakurgaon and Dinajpur by comparing them with the two uon-

electrified rural areas of two dislricts respectively based on some ruml
development judicator such as Agricultural production, Fisheries and livestock
production, Educational facilitics, Commerce and Business facilities, Health

service improvement ,scope of employment opportunity lor woman-such as

sewing, tailoring, small cottage industry, etc.



Methods used in this study include field investigation, site survey, household

questionnaire survey, rural markct survey, data collection and analysis.

1.4 Limitations of the study:
The study has a number of limitations. To reach the target of the study the total

work was dependent on primary and secondary data, information and epinions
of concemed people. The scope getting correct and required information was

dependent on the following-

» The sample size and seiection of variables were limited to a manageable
Icvel by considering time and resource constraints.

¢ As solar energy was very recently intrnduced in the smdy area, it was
difficult 1o find out the depth of impact of solar clectricity on the study
areas within such a short time.
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Chapter-2
Methodology

2.1 Outline of Methodology:
Rural development of a couniry is measured by some indicaiors- such as

Apricuitural  production, Livestock and fisheries production, Educational
facilitics, Commerce and business facilities, Health service facilities, Law and
order condilions, economic activitics, income gencrating activitics, ete. To
measure the inflluence of solar technology on ihe above indicators, the

tollowing methodology will be adopted:

2.2 Selection of the study area: To delermine the actual impact of solar
cnergy on ruml development some rural arcas were selected wilh respect Lo
topography, income level, lileracy, communication system, cropping pattern,
busmess pattern and other conveniences where some areas are provided with
the solar energy and some arc not. For this purpose, two rural areas were

selected from Thakorgaon District and ancther two rural areas were selected
from Dinajpur District.

2.} Literature survey: An claborate literaturc survey on the topic has been
carried out for a betier undersianding and representation of the issue. Due to

nafure of (he topic a part of the study has been based on published references,

studies and official documents,

2.4 Data collection: For (he purpose of the present study the requirced

mformation has been collected from two sources:
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1.4.1 Secondary sources: The sccondary data on solar energy have been

collected from the relevant govi. and non-govt. organizations such as follows:

-Various uscs of solar energy in rural areas of Bangladesh from Local
Government Engineering Department (LGED);

-Sustainability of solar energy lechnology in Dangladesh from the Centre for
Energy Studies, Bangladesh University of Engineering and Technology
(BUET);

-The prospect of solar encrgy in Bangladesh from the Bangladesh Council for
Scientific and Industrial Rescarch (BCSIR):

-The impact of solar energy on agricultural production from the Bangladesh

Rice Research Institute and Bangladesh Agricnltural University (BAU;

-The cost of traditional eieciricity system in rural ares from the Roral
Elcetrification Board (REB) and the Power Development Board (PDB).

-Demographic information from the BBS and other information of Livestock
and fisheries production, Educationa! facilities, Commerce and business

facilities, Health scrvice facilities ¢.t.c from the Upazilla offices of the

concerned area.

2.4.2 Primary sources: The utilization of solar energy may play a preat role
in agricultural produclion by water pumping for trrigation, pest control,
aeration pumping for aquaculture, [t can increase fisheries production by
fisheries lighting, incrcase educational Facilities by school clectrification and
increasing children’s study honr nt homes, increase commerce and business
facilities by lighting system for the grocery shops, miloring shops, restaurants,
barber shops etc., increasc health service improvement by clinic and hospital
electrification, increase law and order condition by street lighting at night,
increase recreational facilities by TV and Radio in the village. Such
development and improvement was also evident in the study areas. The actual
impact of the solar energy was revealed by the household and rural market

questionnaire survey. For this putposes all the solar houses (=300} ol Solar
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electrified study arca of Thakurgaon District and all the solar houses {(n=475) of
Solar clecirified study area of Dinajpur District were selected. The houses from
non-¢lectrified study area of Thakurgaon and Dinajpur Districts werc selecled
randomly. The survey was conducted 1o know about the condition of the study
area a year before solar electrification and a year afier the introduction of solar

electrification. The indicators used to asses the impacts are as follows:

* Agricultural produclion

* Fisheries and livestock production
= Educational facilitics

* Commerce and Business facilities

= Hecalth service improvement

* |aw and Order condition

* TPerformance of daily activities

* Performance of household activities
* Income generating activities.

= Scope of agro-industry

= 3Scope of recrealional facililies

= Scope of cmployment opportunity for woman (such as sewing,

tailoring, small coltage industry, etc).

The above survey was done through household interviews in both the villages.
Dilferent people were interviewed, such as farmer, teacher, businessman, tailor,
small traders, fishermen, union chaimman and members, This provides

information from a wide range of people.

2.5 Data Processing and Statistical Inferential Analysis: ARer

completion of the collection of above data it was processed Lo establish the

objective ol rescarch work.
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Chapter-3

Literature Review and Impact of
~ Solar Electricity in Rural Development

3.1 Literature review
Bala {1998) gave emphasis on solar energy as an eflective way to solve energy

preblem in rural Bangladesh. He said, “Energy is a crucial input for economic
development and for improving the quality of lile. Energy resources in
Bangladesh comprise of commercial resources and biomass resources. Only
about 37% of the needs of energy are met by commercial encrgy, the remaining
needs, mostly in the rural areas of Bangladesh are met by biomass fugls,
Energy planners must keep in mind that Bangladesh is facing energy crisis
today and deforesiation is taking place rapidly with conscquent problems on
ecology and environment. Among the allemative energy sources, renewable
energy oppears to be promising. Bangladesh with a population of 150 million
in 2000 nceds to concentrate on correcting the ecological imbalances by

plantation of wees ( afforcstration), development of solar energy and prudent

use of petrolecum products.™

Asian Development Bank also gave emphasis on the use of solar energy in
Bangladesh as an alternative source of energy. In the “Environmental profile
(Bangladesh)' 1997, ADB reecommended following systems- (i) biogas syslem
for heat and motive power, (ii) Solar photovoltaic power systems fpr domestic
lighting, water pumping, medicine refrigeration and dala communication and
solar thermal systems for heating purposes. {iii) Swall scale hydro power
systems for mechanical and clectrical energy and (iv) Windmill based power

generalion, water pumping and battery charging systems.

In “Rencwable Energy Technologies, Their applications in developing world’
(1991) L.A Kristoferson and V.Bokalders, different lechniques of using solar

energy is given. In this book various factors relating production, economy, and
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dissemination of solar devices and application of various types ol solar system

is discussed.

In India, many solar energy projccts has been conducted P.P.S. Husain and
Pandey (1991) discussed about some solar cnergy projects in Orissa in their
book “ Micro-Level Encrgy Planning”. In that boek they showed that energy
planning for rural areas is very iinportant for developing nations, The success
of energy planning for any particular area depends on integration of use of
variols energy sources, both traditional and renewable.

Power cell, Ministry of Energy and Mineral Resources of Bangladesh has
published “Status of Renewable Enerpy in Baugladesh™ in 1997, In that report
present energy situation of Bangladesh and status of renewable enerpy is
discussed in detail. Renewable and rural energy policy is also discuased.
According to the report, pholovoltaic systems will be idcal for the 2500
cyclone shellers which not only provide shelter for about 1000 persons each
during an emergency, but also serve as community center, school and heailh
center one yoar round basis. Each could require about | to 2 kWp to provide
power for lighting, warning becacons, reftigeralors, waler purification, radio

communication, TV, etc.

Bangladesh Atomic Energy Cominission (BAEC) launched a nuinber of PV
pilot projects to asses their technical feasibility and social acceplance and to

determine the potential for local manufacture of system compouents,

In the Siatus Reporl of Grameen Shakti, (Aprl 2000), present status of
Grameen Shakti and the aim of the organizatiou is briefly discussed, Grameen
Shakti has s0ld more than two thousand of solar home systems in different part
of the country between 1997 to 2002. As the projects aimed at the poor
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villagers, Grameen Shakti offer (wo credit policics for those who want to buy

the syslems on credit.

3.2 Solar Energy and Rural Development:

Rural people are still an important majority in most developing claunlries and
according to slatistics will continue to be so until far into this century.
Although many of these countries have had significant economic growth during
the last decades, these figures are national averages; they mask the economic
disparities and thc lack of access to nccessary basic services by the poor,
especially the rural poor. Rural areas generally harbour an unequal share of
poverty, especially in developing countries. Rural arcas often sulfer from a lack
of atiention on the agenda of national and internalional authorities since most
of the political and economic attention is given to industry-driven economic
growih. Aparl from the unfaimess to snch a big mass, it also represents an
enormous amount of missed human capital. Funthermore, it should be realized
that it is the rural areas where many of the resources originate (e.g. water, food,
biomass energy) that are essential to the society as a wholc. Particularly in
many developing countrics, rural areas and their natural and human resources
are the comerstoncs of the economy and should thercfore be a major focus on

the development agenda

In 1991 Food and Agriculture Organization (FAQ) delined a framework for the
Sustainable Agriculture and Rural Development (SARD) as part of its mandate
o betler the conditions of rural populations and improve agricultural
productivity: “... the management and conservation of the natural resource
base, and the orientation of technological and institutional change in snch a
manner as to ensure the alainment and continued satisfaction of human needs
for present and future generations. Such sustainable development (in the
agriculture, forestry and [isheries sectors) conserves land, water, plant and
animal genetic resonrces, is environmentally non-degrading, technically

appropriatc, economically viable and socially acceptable”. An elaborate
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discussion of the role of rural energy in the Sustainable Agriculture and Rural
Development (SARD) -framework is beyond the scope of this document.
However, it should be poinled out that energy plays an important role in many

basic human needs and in agricultural and economic development in rural

arcas.

Some examples of important activitics requining energy inpuls in different rural
sectors are:
* Agricnltural secter: irrigation, land preparation and ferliiizatiun;
¢ Household sector: lighting, food processing and conservation, cooking;
¢ Rural industry and commercial services sector: lighting, processing;

¢ Community and social services: waler pumping, refrigeration for health

centres, lighting of communal buildings.

This study [ocuses on solar photovoliaic (PV) syslemns, which can fullill only a
pari of rural energy needs. As has been noted before, most PV programmes
have given attention to the so called “Solar Home Systems™ as the most proven
of PV applications. With continuing advances in PV technology, decreasing
prices and growing experience in the organizational aspects of introducing this
new technology, many other applications of PY have shown their potential.

This promises to open the door for a greater contribution of PV systems lo rural
development.

3.3 Solar electricity for rural development: Experience in the
Dominican Republic

The cost and difficulty of providing electricity serviee to tural areas in
devcloping countries has left an cstimated two billion people worldwide
without the benefits of ¢lectricity. But in the Dominican Repubtic, as elsewhere
in the developing world, the increasing usc of solar photovoltaic technology

offers a practical alternative for rural electrification and promiscs a brighter
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future for many rural communitics. Sincc 1984, Enersol Associates, a US non-
profit organization and ADESOL, Enersol’s Dominican counterpant, have
fostered ruml electrification in the Dominican countryside using an approach
called the Sclar-Based Rural Electrification Concept. or ““SOBASEC™". 8O-
BASEC makes use of photovoltaic technology and local human and
institutional resources to bring power and light to rural communities beyond

the reach of existing electricity distribution neitworks.

3.3.1 The SO-BASEC model: First developed in the rural town of Bella Visia
on the Dominican north coast, the SOBASEC approach uses micro-cnterprise
and credit program development to make solar technology available and
affordable. To date, this approach has resulted in the installation of over 2,000
solar electric systems in the Dominican Republic. Hundreds of sysiems have
been fimanced through pilot-scale revolving funds operated by non

governmental organizations (NGOsz).

3.3.2 Environmentzl Bencfits: Photovoltaic systems provide many
environmental advantages over other electricity supply options. The small
stand-alone photovoltaic systems are highly energy-efficient and have litile or
no land use impact. In rural houscholds, the systems typically replace kerusene
lamps with electric lights. Kerosenc lamps degrade mdoor air quality by
emitling carbon monoxide, sulfur dioxide, and oxides of nitrogen. They also
present a scrious fire hazard. By replacing kerosene lamps with solar-powered
clectric lights, each photovoltaic system displaccs an estimated three to six
tones of the greenhouse gas carbon dioxide over ifs twenly year life.
Widespread use of photovoltaic for rural electrification could prevent the

release of millions of toncs of carbon dioxide.

3.3.3 Development benefits: Solar-based rural elecirification improves the

quality of rural life in many ways. Most notable among the quality of life
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benelits is the improved lighling ffom electric lanps over the traditional
sources, kerosenc and candles. A World Bank (1988) study found that one 15
watt fluorescent lamp (or onc 60 watt incandescent lamp) provides Lhe same
amount of light as 18 kerosepe wick lamps or 60 candies. In addition o
improved household lighting, several solar electric systems now light rural
Dominican schools, heaith clinics, and community cenlers. Solar-based rural

elcctrification alse complementis and aids economic development efforis.

In the Dominican Republic, two dozen local technician/entrepreneurs now
make & living by assembling, insialling, and maintaining solar- electric
syslems. While the comparatively small amount of cnergy generated by 35 to
50 watt photovoltaic systems is not sufficicnt to power motors for machinery ar
other traditional *‘productive use’” applications, a number of the 2,000-plus
systems in the Dominican Republic do provide limited power and light for a

range of small cottage industries, farm-related aclivities, and rural stores.

Once a worklorce of trained local technicians gained employment inslalling
small solar-¢lectric systems, the installation of more technically sophisticated
solar-powered community waler pumping systems became possible, with
added confidence in lhe availability of local maintenance services. While an
estimated 40% of the rural Dominican population lacks access to potable water,
photovoltaic-powered water puinping systems effectively dcli'.lfer fresh waler in
many areas from subterranean sonrces. Enersol and ADESOL  have
incorpotaled water pumping into the curriculum of their training courses for
more experienced solar cnergy iechnicians, and have assisted with the
installation of four community water systems o dale. Over time, the use of

rencwable energy powered water systems is expected to increase substantially.

1.3.4 Expansion potential: Photovollaic systems arc now the Jowest-cost

option for satisfying many of the clectric energy needs of areas not served by
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distributed elcctricity, particularly in developing countrics where the amount of
sunshine is generally high and rural househeld cleciricity demand is
comparatively low (Empresa Electrica de Guatemala, 1993; Inversin, et al.,
1991}. Their cost-effectivencss for small-scale power supply in off-grid areas,
coupled with the demnand for basic cleclric service which two billion people -
currently lack, suggests a large role for photovoltaics for rural household
electrification. Initiatives are now under way to cxpand the usc of photovoltaics
for rural electrification in 2 number of countries. Enersol is working to replicate
SO-BASEC i Honduras and Guatemnala. Scveral other initiatives arc in
progress elsewhere in Latin America, and in Africa and Asia. Some of these
iniliatives, including projects in Brazil, India, Indonesia, and Zimbabwe, are
recciving substantial support from bilateral and multilateral developinent
sources. The success of these initiatives have further opened the door lo
international financing for solar based rural elecirification and thus heiped to

remove a critical barrier to the widespread use of solar electric technology in

rural arcas.

3.4 Solar electricity in rural development: Experience in Nepal

Around 60 % of Nepalese, mostly from ruml areas, are still deprived o
electricity. A gamut of factors are responsible for this bleak situation, and for a
number of villages in the high mountain arcas, the cost ol extension of grid
electricity will be prohibitive and local mini-grids from micro-hydro power
plants are not viable in many of these areas. This hard fact compels Nepal 1o
look for other off-grid or mini-grid electricity sources. And solar photovoltaic
(PV) technology has been proven 1n be a viable option. This lechnology,
considered to be expensive compared to grid extension or mini-grid, becomes
not only cost-competitive but simple to instmll as well in such far-flung areas
with sparse population, often becoming the cnly viable option for electricity

supply.
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The history of use of solar PV technology for rural electrification in Nepal and
even worldwide is not very long, Nepal saw the first case of rural electrification
through PY when 3 mini-grid PV systems were installed in 1988-89 with
French govemment supporl. Installations of stand-alone solar home systems
{SHSs) in 1993 at Pulimarang in Tanahu district of Nepal marked a new
beginning in the use of the iechnology in Nepal. By 1993-94, there were 3 solar
PV companics in Nepal. A nnmber of organisations (GOs/NGOs/donors})
started providing supporl for dissemination of SHSs in limited ways. The
government provided subsidies for a limited number of SHS insiallations
slarting from the fiscal year (FY) 1995-96.

3.4.1 Solar eneryy Suppori Programme (55P) of AEPC/ESAT :

The Aliernative Energy Proinotiou Centre {AEPC) launched the Energy Seclor
Assistance Programme (ESAP) -- a Danida-supported government programme
-- in April 1999 for 5 years as Phase 1, with a possibility of continuing the
support for 10-15 years. The solar energy component of ESAP or Solar energy
Suppor Programme (S5FP) has been supporting dissemination of SHSs in Phase
1. ESAP took aronnd 2 years to help the sector set up a subsidy policy, a
delivery mechanism and other programmatic systems and structures for

integrated and sustainable dissemination of SHSs.

By FY 2000-01, just before ESAP starled providing subsidies on a national
scale, some 8,000 SHSs werc installed with subsidy from the government or
wilh other organisalions. Private sector companies have been the prime movers
right Fom the beginning with support from Agriculture Development Bank

(ADB/N}, Alterualive Energy Promotion Centre {AEPC), Rural Energy
Development Programme (REDP), cte.

The all-round development objective of ESAP {5 *“to improve living condilions
of the rural population by easing its access to energy technologies with better

performances in terms of productivily, nse versatility and environmental

impacls’.
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Electricity through a SIIS typically sized between 30 and 50 Wp well suits the
requirement of rural households. And it makes a tremendous difference to the
lifc of the rural people. Electricity not only provides them with to operate other
appliances for information, educalion and entcriainment. A recent SHS uscrs’
survey conducted in 20 Village Development Committiees (VDCs) of 13
districts of Ncpal shows 77.73 % of SHS users use solar electricity to opernte
radios, 37.44 % to operale cassetie playcrs, 50,24 % to operate TV and 8.06 %
to operate VCDs. Rural people are thus benefiting from solar electricity in a

number of ways.

Solar electricity has been able to make a substantial social impact in backward
rural areas where electricily was a distant dream until 2 few years back,
Improved child education because of increased study hours and coaching under
electric lamps has been cited to be a benelil by most of the users. Other
benefits cited are increased conversalion among tamily members, improved
household activitics and improved socialization /interaction among villagers.
Similarly, SHS users have reported that there has been significant decrease in
eye- and respiratory- refaied health problems and improvement in cleanlincss
of the household environment. It is obvious that as rural people have betier
access to education, information and enlerainment, social problems such as
gender and caste discrimination will be gradually alieviated. Having access to

electricity, information and education also helps to enhance rural people’s self-

esiecm,

On the economic front, SHS inslallation has not just helped in saving on

kerosene, batlcries, elc., but alse opened up new economic opportunities in

rural areas. The above mentioned study peinied out that users are using solar
electricity in small ways to initiate more productive or income gencration
activities. There are good examples of establishment of rural cnierprises
dircctly related to the business (SHS dealers, service centres and spare parts

shops). And there are many examples of household-level income gencration or
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enterprises in rural areas such as knittinp/weaving, photography, electronic
Tepair centres, running telephone and fax machines, tuilion classes, restaurant
business, video shows eic. In whatever small numbcrs, the disscmination of
SHSs has directly helped in skill development, employment and
entreprencurship among rural people. Of course, the exient of creation of
economic opportunities depends a lot more on improvement of the all-round

socio-economic and political condilions in the country.

3.5 PV electricity in rural development through adult literacy
programme: Experience in Honduras :

In several rural development projects of FAO in Honduras, educatinn has been
identificd as an imporiant priority by the target population. The regular basic
education programme has not succeeded in providing a literacy basis for large
paris of the population (especialiy adults, hut also children}. Cooperation was
sought with a nationally developed adult cducation programme
(EDUCATODOS, financed by USAID) that is hased on radia or casselte
lessans and texibooks, which are studied in self-help groups, supported by a
[acilitator (mainly for logistical help, exiemal metivation and examinations.).
The programme is hugely popular in many communities that FAO assists. In
the area of Southcrn Lempira alone about 160 groups are funclioning,
consisting of approximately 1,600 students in six dilferent level classes. People

have classes [ive to six nights a weck and the vast majority pass their exams.

Because most adulls arc occupied in the day-lime, preferred class hours are
afler dark. Gmups are supplied with a casseile playcr (cassettes bemg highly
preferred to radio lessons because of (he possibility to listen to parts of the
message repeatedly), pressurized kerosene lantern and a regular supply of dry-
cell battcnes, kerosene and alcohol. The pressurized keroscne lamps showed
regular problems of broken glass, mantels and clogged tubes because of dirl. In
1998 solar lanterns were introduced as an experiment in four villapes. In 1999

during the first cvatuation participants judged (he solar lanterns supernior to the
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pressurized kerosene lantems: casier to handle (no filling, pnmping, pre-
lighting with alcobol; no weekly trips for alcoho! and kerosene), better quality

light (softer to the eye), no noise, no smoke, and no danger of firc, No

problems were encountered.

In 1999 22 small PV sysiems (24 - 40 Wp) were acquired, with the help of
donations from PV mannfacturers, and installed in schools and community
centres. Community groups were organized and trzined to maintain the
Systems, to organizce the use of the building and to raise money for maintenance
and spare paris. The communities also paid 10-15 percent of the invesiment
costs, having a choice between a 24 or 40 Wp system. The buildings/systems
are being used for adull education programmes (replacing kerosene lamps, use
of kerosene, alcohol and dry cell batteries), community meelings, festivities,
elc. Several communities have also cstablished a community shop for basic
grocenes in the same building with a PV-powered light facilitating longer
opening hours at night. The cducation programme itself has been evaluated
thoroughly (Steenwyk 1997, 1998 and 1999).

The programme was found o have a signilicant impact on income (on average
US$41 more income for every study year per pariicipant) against costs per
participants (state-financed) of US$28. Traditional basic education costs
US$100 on average per parlicipant. Other important impacts of the programme
include benefils such as higher self-estecm, improved health, improved civil
participation, increased knowledge of reproductive health, and increased school
performance of their children (the last two especially related to women),
Although these benefits cannot all be accounted (o the solar syslems, they do
make it possible to imparl thesc classes at night. The solar systems also provide
the same service at a lower cost (LCC) and higher commodity, while the bigger

systems provide far more service. Discussions are presently ongoiug with the
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Ministries of Energy, Education and the Social Investment Fund (FHIS) to

include such smail community-based systems on a nation-wide basis.

3.6 PV electricity in rural development through pumping for
irrigation: Experience in India

The Indian PV programme - as part of a renewablc energy programme - is one
of largest and oldest in Lthe world. Started in 1975, it shified its focus to rural
applications [romn 1982 onwards. The programme (and number of PV
installation} received a major hoost in 1992 when a revolving credit fund was
introduced, coinciding with the privatization of deliveries. By 1999 more than
39 MWp had been installed, including applications for lelecommunications
{still around 50-60 percent of installations), lighting (home and street), solar

lanterns, vaccine refrigerators and pumps.

The Ministry of Non-conventional Energy Sources (MNES) has deliberately
largeted the agricultural scctor in its RE-policy. A major part of Indian
agriculture (approximately 30 percent) is under irrigation and another 30
pereent is estimated to have Irrigation potential. The Indian Government has
always slimulated the use of electricity for pumping with subsidized connection
costs and electricity tariffs (up to 80 percent subsidy). This led to high
cleciricity consumption for imigation (25 percent in some slales;
Baktavatsalam, 1998) and contributed to a growing gap between generatioo
-capacity and demand of up 1o 40 percent in some siates. Scheduled power culs
of up 10 75 pereent of the day in peak summer months had become a regular
feature in some states, besides unscheduled power lay-offs, €.g. by overloading
of transformers. Finally, due to scarcity in material, conncetions for imigation

pumps had waiting periods of up to three years.

In 1992 a demonstration programme for Solar PV pumps for agriculture and
other uses was introduced. With the aid of subsidies and soft loans PY pumps
were introduced in severa! phases. At the end of the first phase, in 19935, 463
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pumps had been installed. §1 percent of the users expressed satisfaction with
the overall performance of the system. At the end of March 1997 a total of 1
816 pumping systems had been installed: 58 percent for imigalion and
agriculture; 30 percent for horticullure; and 12 percent for other uses (including

Pisci-, aqua- and silvicuiture). By the end of 1999 a (ta] of 3 100 pumping
systems had been installed.

The most common imigation system is a 900 Wp surface mounled pump,
costing around US$6 250 (including electronics, pump and installation
excluding irrigalion equipment) 34. At preseut, [inancial incentives include a
sofl loan (5 percent) and a subsidy of US$3 per Wp up to US$5 000. For the
described 900 Wp-system, this would mean a subsidy of approximately 40
percent. MNES aiso supports training programmes on operation and
maintenance and water management aspects olthe PV pumping systeins. These

cover the actual users, local technicians and rural youth,

The installation of more than 3100 PV pumping systems has led to a wealth of
experience both in the technical, financial and organizational fictd. Most of the
inslalied systems are working satisfactorily and niche markets for the use of PV
iTrigation systems seem to be increasing, mainly for horticulture and other high
value crops and in combination with water saving imrigation techniques. The
adequate use of, for example, drip irrigation systems can save both water and
fertilizer, increase production and augment the viability of PV pumps (due to

lower water, ie. enerpry demand).

Rescarch conducted by the Ceniral Plantation Crops Research Institute (India)
led to the conclusion that through such irrigation techniques the use of Nitrogen
fertilizer could be reduced 1o 1/3, phosphatic fertilizer to 1/10 and potassic
fertilizer to 2/5. In addition to an 80 percent reduction in fertilizer expenses,
crop performance improved (Hart, 1998). Wilh the aid of appropriate financing

mechanisins, privatc sector comnpanies have been included in the project, laying
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the basis for suslainable markets. On the olher hand, markets are developing

much slower than anticipated and high investment costs continue 10 be a major
obstacle for the widespread use of such systems. Appropriate subsidy and
financing mechanisms will continue to be necessary for the time being to lower
this barrier. The experience has also shown Lhat the introduction of PV
technology must be combined with adequate technical support infrastructurc
and training programmes in improved agriculiural and urigation practices,
including adequate field preparation, correct water management and selection
of adequate (high value) crops. A {inal conclusion from this cxperience is that
the above-mentioned technical and agronomic assislance should be made
available to the l[ammers fom one source {one institution) to facilitate lhe
adoption of PV powered immigalion equipment and improved irrigation

techniques.

1.7 A summary of experiences:

From the above discussion it 15 clear that for lhe developing countries solar
cnergy is playing an importani role in various aspects of rural development
such as Agricultural production, Fisheries and livestock produciion,
Educational facilitics, Commerce and DBusiness facilities, Health service
improvement ,scopc of employment opportunity for woman-such as sewing,
tailoring, small cottage industry, etc. As Bangladesh is a mral based country
and only 16% areas ol tolal country is under national grid electricity, the
experiences of solar clectricily uses of above developing countrics may be a

replica for the improvement of rural life in our country.
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Solar Electricity in Bangladesh

4.1 Electricity network in Bangladesh

Power consumption per capila is a measure of standard of living of country.
The growth in electricity consumption is proporional to population and
economic growlh and rural electrification. Total installed power plants of the
country in 1994-95 were 2908 MW and Lhe prak demand was 2038 MW.
Technology mix of the installed power plants were as follows: sleam turbine
63.2%, gas turbine 21%, hydro 7.9%, combined cycle 6.2%, diesel engine
1.7% (Bala, 1998). Rural Electrification Board {(REB) administers the overll
program of rural lectrification and Palli Biddyut Samiti (PBS) owns and
manages specitic distribution system within a particular area. Every PRS
covers an area of 1500 sq km on an average. Tolal uumber of PBSs established
npto Juna 1995 was 53 and the total number PBSs energized was 45. In 1994-
95, peak demand of REB syslem reporied as 261 MW. Total' energy
consumpiion’s by different end users in 1994-95 was 1050 GWh and the shares
of dillerent categories of consumers were as follws: Domestic 30.7%, Tmigation

26%, Industry 37.5%, commercial and other 5.8% (Bala, 1998).

Up to June 1995, RED network covered 339 thanas, of which 234 thana were
energized. Total nnmber of villages clectrified by REB was 16,484, Additional
2000 villages have heen elecirified by Banpladesh Power Development Board.
Thus, now roughly 28.4% of villages have clcetricity network. The rest of the
villages are suill now under the darkness. In this circumstances solar technology

stands as a new alternative euerygy source in Bangladesh.

4.2 Introduction of solar energy in Bangladesh :
In Bangladcsh, the uses ef solar encrgy started in the beginning of 1980, That

year Dhaka University established a rescarch center which has been named
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the RERC {Renewable Energy Research Cenler). Within 1981 a Commercial
Enlerprise the Rahim-Afrooz iniliated solar elcctricity for use by the A'er}f,
From the 1990s many NGO's like Grameen Shakti, CMES, BRAC, Energy
System, Sicmens Bangladesh took many slcps to make solar energy popular in
the domestic life of rural and urban people. BRAC sold hundred (100) Home
System's lo make convenient electricity for rural people. Moreover PDB,
BIWTA, BDR, T&T, EPI, Forcst, Bangladesh Rajlway are trying now (o
upgrade our power deficiency by using aliemaling energy source like "solar
electricity”. The role of GO and NGO in producing solar clectricity is given

below:

4.2.1 Solar Electricity under Rural Electrification Board (REB):

The remote rural arcas of Bangladesh, where the grid syslem cxtension is
expensive due 1o their remole locations and very low consumer density. This
expensive distribution network, ofler idcal alternative opportunities for setling
up renewable encrgy system based on solar PV, biomass, biogas, micro- hydro
etc. With the cost of solar PV systems still high, applications only in isolaled
areas are presently considered 1o be viable oplion, where virlually no other cost

effective electricity generation & supply options are available.

1st Solar Project:

Title of Project/ Installation: Diffusion of Renewable Encrgy Technologies.
Location of Project : Karimpur and Nazarpur Unions of Narshingdi Disirict,
System capacity: A lotal o[ 62 KW

Description: Elcctrification of Karimpur and Nazarpur unions of Narshingdi
district by stand-alonc and central charging station based solar systems. Types
of lead connecled arc domestic, comunercial, Social institutions & Health

Center lc.
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Cost of Installation : TK. 766 lacs

Project objective :
« Diflusion of Renewable Enerpy .
+ Reduetion of envirenmental pollution.
« FElectnification of remote and isolated aress throuph domestic,

commercial, irrigation, and heallth Cenler loads.

Appliances wsed: Fluoresceni lamp. Fan (Table and Ceiling), TV/VCR/
Radio/ Cassetie player.

Beneficiaries/communities: Inhahitants of remote and isolated areas, local

manufacturer, shop-keepers of hat & bazaar, students, social institutions, health

cenler 1.

Beneliciary contribution : Through the socio-economic changes of the
beneficiaries, they will contribute posilively towards the national devclopment,

Local manufacturer/suppliers arc coniributing to the national economy through

their boosted business activity/new income- generating aclivity.

Observation :Socio-economic changes and reduction of environmental
pollution have been observed in the project area. The people of the project
think that their PV sysiem 1s better than the grid system as it is wilthin their

control and there is no fear of unwanited load shedding.

Fresent condition: Tnder this project against the tarpct of’ connecling 440
consumers by the generation of 35 KW solar cnergy a total of 806 consumers
were ¢onnecled through generation of 62 KW. The project starled running
smoothly and commercially back in June/97. In Janury/2000 DESA had

exlended its grid line in to the project arca. Consequenily some consumers had
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retumned their systems which are now being relocated in different Palli Bidyut
Samitics(PBSs).

2nd Solar Project: {(Proposed)

Title : "Diffusion of renewable encrgy technologies- 2nd phase",

It is the second solar project approved by the Government.. Tolal project cost is
Tk 27.96 crores, which includes a foreign currency component of Tk 1550
crores. Projecl implementation period was from 1999 to 2004. Austogram
Upazila, Shingra Upazila, Kotalipara Upazila, Muoheshkhati, Kutubdia & St
Mariin islands will be solar elecirificd under the project. Tolal consnmer
connection target is 6000, Procurement of some project materials is under pipe

line using GOB fund. Negotiation is under way getling loreign funds,

Jrd Solar Pmicct:]l’mggsed}

Title: "Bangladesh Rural Electrification & Renewable Energy
development (PY component)”

It is a proposed project. Project Implementation Plan (PIP} has been submitted to the
ministry for approval, On approval it can be implemented with the financial assistance
from World Bank, IDA and GOB. Total project cost has been estimated at 1k,
4822.67 lacs which includes a foreign currency component of Tk, 372225 lacs, It
covers 6 Palli Bidvut Samitics namely Serajgonj, Matore-2, Pobna-2, Barisal-1,
Sunamganj, and Cox's Bazar. Consumer connection target is 16800, Some preparatory
(pilot phase} work of the project have been staried under GEF PDF-B funding

GTZ (German Technica] Cn-umratiun; funded project:

Title : "Promotion of renewable cnergy in rural arca of Bangladesh
The main objective of the project is (o test, promote & disscminale, renewable

energy in selected remote areas of Bangladesh. Project period is 3 years and
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estimated cost 15 DM 4,00 million, Ministry of Power, Energy & Mineral
Resources (MPEMR) 15 the lead ministry for this project and REB has been
selected as the implementing agency of the project by GTZ

Table-4,.1: Reeent ret installation based data by REB {updated 03.03.2003)

5L Luullmr!'m}m Eilk [CApacity of Each symnmm mplmanting Eund
: . mtl!lacl nrthhuted em IEI-I"BH!HGIII'TGE & ﬂi?‘?;
e T - e ?‘J. el
. X B . 1-}' - B
H. Kenmpur & HazarpufTolal mataled capecdy of IhegTolal  No EBiHousshold, 500,  TrencHs Tolal
[nioms o Hewshingdipojoct = 62 KW PY Modulgeonsurmers ercla Kiwemmenl 006
Sodar P3 u Hage of dilfsranl  slandconnecied mlabishment, calgpows oLl tres
faarahmpd: Dialricl lone syslem ere  2xEWpnder | celiohal & 0ol differen
P, eGP, 1EXAG oject = 306 Ynstitutas, health canted
Froact  Status For health camier) c.
[Compheted project r.g }
E Famols & uﬁ-g par lhe oosling sppr par  th househoid (DB Gema Todw
reas of Ausiogram P Iha  tloriel  icslallededsting rrmaerelal Sovammert
mhoteganj, Shiogrecapacily Wil Db aboURpERovel bl |3 e H Commitied) me
Netore, Kolalpara offt. Y. This capacly matotsl connectionyoligrus, oducational o dftaren
rwnevied & vpgreded ergal & ral nelilutes, heallb e
li, o aveitabity of maore foreig ich may nteT e Dacd
., S\Indﬁp imd  commiimenl  (Nes Y.
1. Martins slands um 0. AEony from th rached.
man God PV Kodu
A a;]e 20: ‘gmeprenl SHE ar

mung Progect _

s & offgr P the propoasd 15000 SHS B Hiy b GOE DA Iahal
reas of Pabne PBS-2 | insleled capeicy igdfTems mmercial [GEF 16
eraigan PBS, Natoraneary 08 WMWY, PY Modulecopacity stabdlshmem, rellgious HE A

FBS-2, Bansal PRS-1 gpe of diffrard 5HS ar uwcalional &  socds |
Cox's Barar Wp, SWR, 23EWn. naiiuies, health cants
Sunamgan| FBS, [ e

1L -8
Profect Matya
fongjoing Project

Source Henewabls enerpy, REB, 2(603

4.2.2 Solar electricity and Bangladesh Power Development Board:

Bangladesh Power Development Beard (BPDB) generates electricity from bolh
the renewable (hydro) and non-renewable sources (natural gas, furnace oil,
dicsel etc.). The present utilization of hydro power 13 only 230 MW al Kaptai
Hydro Power Station. There are some places where solar photovoltaic ts used
for suppiying electricity to lighting and communication equipment. BPDB is
attempting to harness solar energy at the Chittagong Hill Tracts region. For this
purpose, BPDB is conducting a feasibility study in that region and already
floated tender to install solar photovoltaic units at Bileichari. To Ffurther

sirengthen 15 commitment for environmenially benign renewable energy
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sources, DPDD has dccided 1o [(loat Bangladesh Renewable Energy
Development Company Limiled {BREDC), a subsidiary company with 100%
ownership of BPDB, to streamlining, slrengthening, popularizing and

expanding renewable energy technologies throughoul Bangladesh.

Bengladesh Power Devclopment Board (BPDB), established in 1972, is
responsible for planning, construction and operation of power generation and
transmission facilitics throughoul Bangladesh and for distribution in urban
areas except Dhaka and its adjoining arcas. Tolal installed capacity of DPDB is
3603 MW (including 302 MW generated by Independent Power Producers).

BPDB generales glectricity from both the rencwable (hydro} and non-
renewable sources (natural gas, fumace oil, diesel ete.). There are some places

where solar photovoltaic is used for supplying electricity to lighting and

communication equipinent.

But the present coverage is as low as 16%. Due to technical hurdles and cost, it
is not justified to extend national electricity prid to many remote locations and
offshore islands. BPDB is generating electricity from diesel power plants in
these remote locations which is causing huge losses due to higher fuel cost,
higher fuel transportation cost, pilferage of fuel, inaccessibility etc. These
remote places arc ideal for renewable cnergy utilization and BPDB is taking

ncecssary steps [or implementing renewable enerpy projects there.

Solar Photovoltaic Installations
At present BPDB has two major solar photovoltaic installations, These are -
« Rainfall Measuring Station, Kaptai
« [ast-west Inlerconnector, Aricha
Apart from these, there are some Transmission Towers (c.g. Transmission
Tower at Kamaphuli river crossing, Chiftapong) where solar photovoltaic is

used for lighting purpose.
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BPDB is also conducting solar energy feasibility study at Chitlagonyg Hill

Tracts region for serious solar energy program.

Rainfall Gauging Station, Kapiai

The Kaptai reservoir is a huge antificisl reservoir, its capacity is 6.5 X 109 m3

and catchment area is 11,000 km2. 1t is very importani to get the condition of
the rescrvoir to generate electricity effectively and to waen {tood in advance. To
grasp the condition of the reserveir, it is nccessary 1o collect rainfall and water
level data immediately. For this reason, Rainfall and Water Level Telemetering
System was installed at Kaptai lake by BPDB during the time of 4 and 5th unit

cxtension project by Tokyu Electric Power Services Company (TEPSCO) hd.
of Japan.

The overall system is -

One telemetering supervisory/control at Kaptai power station for collecting,
printing and display of rainfall and water level.

Cight sets of rainlall gauging station for measuring of the minfall amount

within the regions and for ransmitting of the measured values to the KAPTAI

master slation via repeater station at -

= Rangamati
» Mahalchari
« Dighinala

« Lanpadu

+ Belawhari
= Barkal

= Marisya

» Harina Bazar
One water Jevel and rainfall station for measuring water-lcvel changes in the
reservoir and rainfall amount within the regions and for sending the measured

data to the KAPTAI master station at Rangamati.
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Onc tepeater slation for repeating measured dala from gauge station to the
Kaplal master station at Rangamati.

Due 10 remoleness, except thc Rangamaty all the other Rainfall Gauging
Stations are powered by Photovoltaic Cells with Alkaline siorage battery banks

for un-manned operation.

East-west Interconnector, Aricha -

The East West Inlerconnector transfers clectricily from the eastern part to the
weslen part of the river Jamuna. Tt 1s 13.41 kilometer long comprising 11
lowers of 111 meter high, The interconnector started functioning from 1983,
For signaling purpose, solar photovoltaic lighis are used which azc

automatically operated by photo switchcs.

Future Plans : _

Solar cnergy’s unique aitributes of negd ing no fuel, high durability and
reliability and being ablc to operaie for prolong periods withoul maintenance,
make it economical for all types of remole applications. These unique ativibuies
also permit solar energy to be used in places where there is no grid sysiem. In
view of this, BPDB has plans to implement renewable energy projects of wind,

solar and small hydro at remotc locations of the country where Lhe electricity

grid has not yet reached.
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Table-4.2: Status of Renewable Energies and Energy Efficiency related
projects under PIE

F-viu

NITRTELE

Imtallation of =225 oo wand  terhine Approved by the governmend  and
powerplant al palenga, cox's Ravar, Teni aod waiking fur Forepn fnance
bovabosia tuving total capaity 1800 Ew (pp)
2 Sotar Power Flaol gt chittagoog hill tacts 10530 bubmitted for wignatine #nd appreat
pep ta the MPME, on Ot 200
3 Feanibility Soudy o Salar Elevitic Fower plant 11729 butrmitted ior signatuse and apprnal
{1APR) ta the MEME on Sep 14,1909
L] Frergy Cosactvztion pilid project bry 08,1 Bubmitted tor signatune el approval
tev the: MTME on June 12 2000
Il genk mistar ermbee] ke O
5 oolar Elestric Prower Pland {POF) F1T.0 bubmitted tor signatuse and approual
ta the MEME an June 26 2006
b Lnergy Commervalion pilvd prapesd (PO T Sutmuilted g the  DMacenng
Commiaion Vie  BMEAR on
Sepeoambet I, 2000
7 Cetitralized aolar PV power Plant (T 50,37 “Subtnitied Tor Sipmature and approval
ta the MEME
B Roncwable Ensrgy 11vbridl power plant{PCF) ST 27 Submnitied [or Signatuce and appemal
ta the MFME nn June 25,2001
) Flectaficalrem  of  Sainiwartim lsband by 40135 Submitled for Stgnature and apponal
Fenewable I'nempics (ICF) te the MEME tn Anmmt 2, 201
T4 Rleciv Geatirn of Dohogram ol Asgerpola by 3735 Fulmni Ll Jor Signotorc aimd appomal
solar Energy {PCH) te the MEMR on Augued 23, 2001

Source Rencwable eneryy, PDB. 206012

4.2.3 Solar clectricity and Bangladesh Atomic Energy Commission:
Bangladesh atomic energy commission (BAEC) launched a number of PV pilot .
projects to assess their technical feasibility and soctal acceptance and to
determine the potential {or local manufacture of balance of system components
These applications included pumping, lantern and power for cyclone shelters,
hospitals, mosques and a village System size ranges from a fow walls to
2.3kWp. The results of the pilot projects were mixed with technical problems

occurring with the lanterns and a pump, and cyclone damage at several other

siles
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Bangladesh Atomic Energy Commission installed the following Solar System in

different areas of the country

Table-4.3: BAEC solar energy projects

Project Year Watt Peak | Purposc Present status
location
Savar 1985 1400 Pumping 18000 { Running
gallons/day
Tangail 1988 480 Charging 100 | Running at a
rechargeable new location
lanlemns
Sandwip 1988 2162 TV, deep freeze, | Running
cyclone sheller beacon lighis,
siren, [lood lights
charging units
Sandwip 1988 188G Deep frceze, | Not running as
hospital lights batlerics are not
workable
Sandwip 1988 47 Tube lights, | Running
ToSque microphones
Maulavibazar | 1989 2332 Irrigration of { Running
nurserics tea
carden
Sandwip 1989 329 Decp freeze Panels have
livestock becn removed
Moheshkhali | 1993 1000 TV, lube lights, | Not opcrating
deep freeze due to batiery
fanlts
Madaripur 1994 160) Tube lights, | Running
public address
Systems

Source: Ministry of Encrgy and Mineral Resources, 1997

The Institute of Fuel Research and Development {IFRD) of BCSIR has

developed a low cost reflector type caoker, 1t is a spume aluminum parabolic

reflector, which is easily made reflective by polishing. This cooker has been

found economically feasible under condilion in Bangladesh. IFRD has

devcloped Solar Ovens, Solar Dryer and Solar Healer also.
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4.2.4 Solar electricity and Grameen Sakti:

The man program of GS is ils Solar Program. Under (his program GS sells Solar
Home System (SHS) i credst. It has a plan 1o install 3000 sysiems within next 3
years. For this purpose Shakti has already opened 38 It alse opened 6 special
branches through which Grameen Shakti will research on marketing policy. Tlus
network allows Grameen Shakii to quichly disseminate and commercialize any
improvemnent m the technology. Since the systems are expenstve for (he rural people
Grameen Shakti has wiroduced a soft financing systems for the customer GS has

Imked ths technology to some ncome penerating activities as well.

Total Installed capacity:

Grameen Shakti has installed 14.161 Solar Home Systems ll May 2003 with an
mslallation capacity of 705 kWp. Iis Current promotional rate is 700 SHS per month
which will be 1000 by the end of 2003, For this purpose, Shakti has already opened
75 unil ofllices and has planned 1o open 25 more branches 1 rural Bangladesh,

The sales progress f SHS up (0 2002 is shown below.

Tiable-4.4: Summary of solar energ

TR T UT I LT R H M

installation under Grameen shakii

) AL leml wndh

& ozz
Mymemingh B2 135 r ) 334 asz 48 1,412 12,200
Eheraur 1y i 105 E11] ads L 5 17,553
Crvnife 21 o4 ki) 175 491 251 7, g 45,173
Setkhwre o L= ] 144 a7 ¥ TR Tas 39,151
Miwing o e 205 372 Lird ] 335 LI 78570
Sy y a | 7 205 . 457 X478
Cox'sturar a 0 |} 25 12¢ 1 223 14,888
Chittageng a o | L] 217 241 462 23,970
Chahe kbl 3 19 Ll 142 b ] 279 7502
FPaiuskhai i) * a1 162 A7 7 21 A8 532
Bapuns
Panchaqor Il o a 53 5 24 122 5134

Totet 23 73 1402 1760 31 1,.95¢ &710 A31, 580

moree Cramcetn Shakh, 2802,



kB

Credit Policies of GS ;

GS offer the following two credit modes for those who want 1o buy the system
on credit.

Mode-1:

1. The customer has to pay 15% of the total price as down payment.
2. The remaining 85% ol the cost are to be repaid within 36 menths with 12%
service charge.

Mode-2;
1. The customer has to pay 25% of the (otal pricc as down payment.

2. The remaining 75% of the cost are (o be repaid within 24 months with 8%
service charge.

Mode-3:
4% discount is allowed on listed price in casc of cash purchase.

Uses of PV System

Customers of Grameen Shakti are using PV systems mainly for lighting and
for recreational purposes (watching T.V). However, The solar system has
crealed e possibility for income generating opportunities for small
entreprencurs. (Grameen Shakti encourages entrepreneurs o apply PV systeins

for generation of income. Some cxamples of application of PV sysiem for

income generation are as follows;

¢ Education

e Charging Celiular Phone
= Lighting Rice mill

+ Lighting Saw mill

» Lighting Tailoring shop
* (rocery shop

« Poultry farm

¢ Lighting cliuic

+ Liphting reslaurants

» Lighting shop
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» Hazar/Market
» Micro-utility (selling power to neighboring shop)
¢ Radio/TV repairing shep

Production Unit of GS: From the research outcome GS has developed a

production unit to fabricale the following cdmpenents

Lamp Inverter

Charge controller
AC-DC converter

Mobile phonc charger

» lnvener
Solar thermal program: Grameen Shakti is working in the field of solar
thermal projeet. Et is conducting research for the development of high quality
solar water heater, Solar cooker, Solar drier etc. It has already installed a 1500

litre capacity solar water heater on the roof of a dormitory.

Solar Powered Computer Training Center: Remote areas do not have any
access of electricity. So the people in the remote arcas cannot usc compuler and
Intemnct. To provide the computer facilities in remote places GS decided to
install computer-training center powered by solar, Under this programm G5
already inslalled 6 computer education centers in Kntubdia, a remote island of
Bangladesh, Shakhiput, Dacope, Kalihati, Patharghata and Cox’s bazar. GS has

plan 1o install 14 centers in near fiture.

Rural ICT: Grameen Shakti cxpanding its activilies by some new ideas of
madern technologies. ICT (information & communication Technology) is its
new dimensional motivation towards the modem technology. This program

will be helpful to bring the out come of modem facilities in front of the rural

people.
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Technmical eapacity of GS :

* Professional managers and engineers have been trained in Vietnam, China,

Bangkok and USA in diflerent areas of rencwable cnergies.

¢ Markeling of the solar systems is dene by qualified engincers. GS engineers
design the systems according 1o the need of the customers, GS professionals
also do installation and maintenance of solar systems.

¢ Similarly design and construction of bio-digesters are done by Lhe engineers
of GS.

4.2.5 Solar clectricity and Infrastructure Development Company Limited
(IDCOL) :

Provides GEF grants to lower nitial investment cost of Solar Home Systems
and technical assistance for institutional development of POs. Refinances loans
for purchase of Solar Home Systems made by the Non Govemment
Organizations /MFIs sclected as POs and Provides technical assistance, loans

and GEF grants to POs for development of suh-projcet (pilot on wind, hwdro,

and biomass power sysiem).

Major funclions of the Organization:

+ Rural clectriftcation through prid extension,

* Rumi clecirification through off-grid option, chiefly solar home syslems
(SHSs).

+ [DCOL participates in the off-grid partl of the Rural Elecirification and
Renewable Energy Development Project (REREDP) Rural Electrification
Board (REB) participatcs in both "grid” and afF-grid" parts.
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4.2.6 Solar electricity & Center for Mass Education in Sciences (CMES) 1 A
Regional Research and Dissemination Programine.

. Location of Projcet/Installation:
Chirirbandar, Dinajpur.
Khanshama,Dinajpur.
Kaharul,Dinajpur.
Pirgasa,Rangpur,
Amtoli,Borguna.

Fatiksari, Cittagong

2 & % & & 8

[ ]

. System Capacity: 2.85KWp

L

. Type of Project Project/Installation: Pilot Project

4. Expected outcome of the project:

The main expected outcome of the project has been to vitlize the use of solar
PV by clearing the way to lake it dircetly to the people who need it most, in a
manner which will both be affordable to them and will satisly their basic needs
including the need for enhancimg the income. The major contribution was to set
the way with appropriate technology and appropriate stratcgies to reach the

target group in a commercial manner and logicai standards and procedures.

5. Cost of Installation {Optional): SIS = Tk. 300. per walt.
Micro-utility = Tk. 455. por watt.

6. Project Objective: Promotion and dissemination of PV lechnology based
applications in the country.

7. Appliances used: Charge Controller, Dallast, DC-DC Converter, Solar
pancl, Battery, Cable etc.
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8. Beneficiaries/Communities: Shopkeeper & businessman of the Micro-
utility and family member of Salar Home Sysiem (SHS).

9. Observation: The consumers are quite satisfied with ihe performance of

system.

10. System Present Condition: All systems are working well except for some
minot difficulties.  No major complaint about the system. This is because of

the well designed, effective monutoring, proper use and maintenance,

Table-4.5: System Description of Solar Project of CEMS

* Typeof Module (Brand) | Siemens
* (Consimers House holder,
" & Module Capacity S0Wp
E ¢ Baroy Capacity 12V, 1004h
E & Controller Brand & Solar Charge Controller ,10Amp
< Capacity
:E‘ ® Load Calegory Lighi, BAW Television, Casscile Player.
E (Appliances used}
= ¢ Noof Load 4 Auorescent be light, ane 15"TV ane
E Cassetic player,
= ® Load Capacily of each Ldght (7 W) each, Television ( 15W)
W Appliances Casscile ( 5W ).
®  Uses hours per Day 3 hours per day.
# Total Load (Kwh/day) 0.15 KW/day
*  Type of Module (Brand) Sicmens
*  Consumcs Shopkecpers, businessmen,
® — Module Capagity IS0 WP . -
» Batlery Capacity 12%,700Ah
£ ® Controller Brand & Solar Charge Contraller , 10 Amp.
E Capacily . .
P * load Category Light, B"'W Television,
= (Appliances uscd)
2 * NoofLoad 24 Muortscent tube light ¢
o Load Capacity of coch Light (7 W ) cach, Television ( [SW )
Appliances Casselle ( 5W ),
¢ Uses hovrs per Day 5 hours per day.
* Total Load{Kwh/day} 0 84KW/day
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4.2,7 Solar electricity and Micro Electronics Lid

Micro Eiectronics has been working in Manufactuning, designing, marketling,
supplying and wnstallation of solar products for various types of uses e g
Househeid lighting, Commuity lighting, Small Industries, Market, Railway
signaling, Rural Clinic, Remote area communication etc Till date, Micro
Electronics has been Commercially Provided Solar Home Lightings System &
Total Capacily estimated 39.310 kWp

4.2.8 Solar electricity & Siemens Bangladesh Led.
SIEMENS Bangladesh Limited is related to promotion of Renewabie Encrgy

with producing Solar Modules, Switchboard, BOS System  Manufacture,
Marketing & Sale.

Table-4.6: Solar energy installation of Siemens Bangladesh Lid.

Vi ST AT g el T

Solar SHS 1000 5N Wp All over the crmiry Functioning
Solar Health Care 1] 450" p Tlaaka Cily Functioning
Selar Hlealth Canc 1 IWp Miew, Uhake City Funelioning
Jular Lighting [ Tiwp Cmnulla Futcdioning
Yolar Lighting 1 30Wp Tangil Fumdioning
Salar Lighting 1 130 Klaywachari Funviioning

4.2.9 Solar encrgy amd Local Gevernment Enginecring Department:

The summary of solar energy demonstration under Sustainable Renewable

Energy program of LGED s showed below:
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Tabled.7; Sustainable Renewable Energy program of
[ THAE R R L v N
i " 0 *r
Pryject Numie | Selar Blome Lighting Syaicn 2623
Tralallation Year ; 105
Location @ Villages of Mahacdangn, THAKURGADN DISTRICT
Capaqily Inatalled 2625
Honcficiaty * 35 Toweschold
Project Name © Cotalisod Selar Blecinficalion {A07) for Ceroawth Cenee 1400
Inalailation Year - 1999
Location - Crangutia Cireastls Center, Sailkupa, JILENALIAL INS LHICT
Capacily [nelalled « 1200 Wp
DBenelficiacy . 5 Shope. 2 small indusdrics and 2 moague
rojoct iame : Cluater Vallage Solar Fleutrilicaton, Slwerpor 1725
Toatallabion Year , 1994
Teocatiem Y1l ; Doradubd, Maliaber, SEIFRPLUTR NASTRICT
Capudy Tnslalled | 1725 Wp
Deneliciary . ¢! Family {Home loas Penplc)
Project Mame : Salar 'Y Syaen e Girpnes Toemial Spot 150
Trestallabiom Yoar , 100
Location . Gomee, Thenaigab, STFRFUR, TISTRICT
Capacity Inntalled © 150 Wp
Dencficiary 1 ourinin
Project Nanee ; Solar Water Punidior it LG HO L3
frstallation Year 1999
Lacation LGED HQ, Agergaon, DHAKA DISTRICT
Capacity laatullad ; 150 Wp
Denedicinry - Sata dinking weber for LGED officlals
Propect ame : Soler Electrificmuon in Rural Slinle 1300
Inauzflation Year - 2001
Larcalion : Karnarul. Terckheds, KHULNA NSTRICT
Capazily Inmtalled (1500 Wp
Pemeficiary : Rural paoples et Kemerul, Kholna (30000 paopla)
Project Mame * Solar Eloctrficaion at Amberne UP Comphex Bhaban L
Irtallation Tear - 2401 ’

Liwalien -Ambana Ui ariadd  (Local ovemanee Mo irmplex
Khohaha, KUSHTIA DISTRICT

Capanity Instailed ‘600 Wp
*  Beneficiary Chairman of UP [Lecal Gevermanoe), Meambers to  feslltate
effeciie and afficienl governance at Lhe local laval,

*  Project Name ; Solar Home Lighling Systent for Tribal Sommunty & 1080
Bhudda Tample

Iraiallation Year + 2001

[ ocatiom , Dighwlibay, Rangamati HA Dalns, RANGAMATI

Lapacity Inatalled 1080 W

Beneficwry @ 18 Trbal familly and 2 Buddhst Temple

Project Maww : Solar Elgctiiication for 1T devalopment 371
Instatbzlion Year - 204

Lecation -¥utubtdie Upazlla Engincer's Oflca, COX'E BATAR DISTRICT

Cnpacily Installed 375 Wp

Beneficiary - Upazila Engneer's Oiffice

Project Name : 5 %W Cenlrelized [Largest in Bangladesh) Salar AC A000
Syslam b Fesharmen Communas

Toetallanion tear . 2002

Tacalem . Salrakball, Jaladaspars , Chakada COXS BAPAR DISTRICT
Capacry [nalalled 5000 Wp

Dencliciary  Coastal Fishemman Comumunitkes

* 8 % & & & % & # & & & & 2 2 & & B 74 2 0 ¥ F F B " AR B w BB
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4.3 Summary
A number of Govemment organizations {LGED, RED, PDB, BAEC) , Not for

proiit Organizations {(BRAC, Gramcen Shakti, Centre for Mass Edneation in
Science) and Private Organizations { Rahim Afrooz, Sicmens Bangladesh,
LDCOL etc) have been implementing projects for the promotien of Solar PV
Technology in commercial and semi-commercial terms. About 4000 user with

total mstalled capacity of 300 kw have been covered by different projects.

Mainly the beneficiarics of these projects are inhabitants of remote and isolated
rural areas, local manufaciurer, shop-keepers of hat & bazaar, students, social
institutions, health centsr etc. Through the socio-economic changes of the
beneficiaries, they will contribute positively towards the national development.
Local manufacturer/suppliers are contributing to the naticnal econemy throngh
their boosted bnsiness activibymew Income- generating activity, Socio-
economic changes and reduction of enviroumental pellution have
been observed in the project area, Some solar culture has developed with in the
consumers. They think that their PV syslem is beiler than the grid system as it
i3 within their control and there 15 no fear of unwanted load shedding.
Customers are using PV systcms maioly for lighting and lor recrcational
pnrposes (watching T.¥}. Howcver, the solar syslem has created (he possibility
for income generaling opporiunities for small entrepreneurs. Solar Eleclricity
has also opened a wide door to the inhabitants of the projecis areas through
T'¥s and Radios. Now they can encounler inlormalion on the same day about
what has happened in the world. They can now learn many new things such as
lifc styles, civilizations, cultures, languages, elc. They now have a new means
of information and entertainment. In a word, in the solar project area the

quality of life of rural people is improving day by day.
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Chapter-5
Description of the study area

3.1 Description of the study area

Solar energy has been in use in the rural areas for some time. Solar
electrification was introduced to villages which could not be reached by the
network of normal electricity grid. Solar electricity was first introduced in
Anjamkhor village of Thakurgaon district in 1998 and in Guliara village ol
Dinajpur district in 1997. Physical and economic developments of (hese
villages were nearly stagnant, before the introduction of solar electricity. These
villages under went marked transformation with regard to working hours,
economic aclivities, cropping paltern, vigilance of the area, cic,

Two villages in Dinajpur district and two villages in Thakurgaon district were
sclecled for investigating whether villages showed marked transformation afier
the introduction of solar clectricity or otherwise remained unchanged becausc
of the lack of it. Seleeled rural areas were similar in respect ol wpography,
income level, literacy, communication system, cropping pattern, business
patlern and other conveniences where some areas are provided with the solar
encrgy and some are not. The two villages from Thakurgaon are Rotnay and

Anjamkhor and the two villages [rom Dinajpur are Guliara and Manikmati.

3.1.1 Solar Electrificd Rotmay Village: Rotnay is a very small village in
Baliadangi Thana of Thakurgaon District. The village is located in a very
remote area and it is near the border line of aur country. Here in many houses
solar home sysiem has been introduced. The village encompasses an area of
about 5 5q. km.

5.1.2 Non-Electrified Anjamkhor Village: Anjamkhor is also a very small
village in Baliadangi Thakurgaon District. This area is beside Rotnay village.
Iis area is also around 8 sq. km. It is also very remote and is also situated near

the border line of Bangladesh and India. The village has no clectricity at all.
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Infrastructural development of the village is very negligible. It is one of the

most deprived arcas of Bangladesh.

5.1.3 Solar Electrified Guliara Village: This solar clectrified village is in
the Khansama thana of Dinajpur district. Its area is about 6 sq. km. It is mainly

an agricultural area.

3.1.4 Non-Electrified Manikbati Village: Manikbati is a small Village of
Ranirbonder Thana of Dinajpur district. It is fully non-electrified area. This

area is also very deprived in respect of infrastructural development. Its arca is

about 7 5q. km.

In respect of topography, income level, communication system, Cropping
pattern, business pattern and other conveniences Rotnay and Anjamkhor are

similar Guliara and Manikbati arc similar.

The various information of the four villages are discussed in the next page in

tabular form:
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~ Map-1: Base map o Solar Electrified
Rotnay and Non-Electrified Anjamkhor
Village of Thakurgaon District
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Map 2: Base Map of Solar Electrified Guliara and Non-
Flectrified Manikbati Village of Dinajpur District
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Takle-5.1: Comparative physical description between solar-elecirified and
non-electrified study area of Thakurgaon District

Physical and | Rotany Village Anjamkhor Yillage
Social Agpect | (Solar clectrified area) (Non-¢lectrified arca)
Locaiion Thakurgaon District Thakurgaon Dhistrict
Ars 5.00 skin 3.00 skm
Land use | Agriculture: 70% Agriculture: 63%
Pattem Water body: one river and 12 govt. } Water body: One river and 3
ponds and 20 private ponds. (three} ponds.
Fruit garden: Toral 45 Mango and | Fruit garden: Total 8 Mango
Litchi pardens (govi. and private} and Litchi gardens {govt and
. private)
gpen spaﬂc.‘l (dpen space: 1
idgah field: 2 ) i
Bamboo and traes: 10% Etdgah feld: 2 .
Mosque: 6 Bamboo and trass: 6 %
Temple: 5 Mosque: 2
Temple: 3
Topography Na hilly area Mo hilly arca
Totlly plain land and very high | Totally plain land and very high
from sca level, from sea level.
bleterulogy Ileavy rainfall in rainy reason as the | Heavy alse minfall in winy
area is very near to the India Bonder | reason
and Siligon of Indis is very cluse to | Weather is  also  very  hot
the area, Weather 13 very hol | (average 29°C) in Summer
{average 29°C) in Summer season | season and very cold (average
and very cold {averagc 19°C) in | 19°C) in winler seson.
winter season,
Ceology Plain [and, Sandy Loam soil. Plain land, Sandy Loam soil.
Groundwater 30 10 35 leet below from ground | Same as Rotnay villuage.
level.
Comemunication | Road: Katcha 100% Read: Katcha road; 100%
Pucca: Mone Pucca: Mone
Waler way, None Water way: Mone
Railway: Mome Railway: Mone
TelephimeTeled/Internct: None Telephone/Telex/Internet: None
Mobile phone: Available Muobile phone: Available
Houses Total: 300 Teual; 250
Kaicha house: 70% Katcha house: 35%
Pucea house: 20% Pucca house: 5%
Semi-Puycca; 10% Semi-Puccg: i{%
Population Male: Female = 52 4% Malc: Female = 52: 48
Birh rate: 2,17 Birth rate: 3.20
Death vate: .98 Dath rate; 2,01
Social & | Primary schook: 2 {T'wo) Pritnary school: 1{one)
W lfare High school: 1{one) High schouol: 1{one)
Institution Madrasha: 1 {one) Madrasha: 1 (one)
Makiab: 5 (live) baktab: 2 (twn) .
Adult literacy Cendrec: 2 (two) | Adull literacy Centre: 2 (1wa
{1slami Youlh Development | {Islami  Youlh  Development
Academy) Academy)
NGG Literacy Cenlre: Zitwo) NGO Literacy Centre: Xtwo}

{Cond)
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Literacy rate Literacy rate: 35% Literacy rate: 20%
Age-wise literacy mate: Ape-wise litcracy rate:
Below 20: 60% Below 40 45%
Ape group 20 to 30: 35% Aygze group 20 to 30: 20%
Age group 30 1o 40; 25% Agre group 30 to 40: 10%
Ape group 40+: 20% Age group 40+: 5%
lealth Related | Gowt. Health Care Centre: 61 Govt. Health Care Centre: None
Information CGovt. YVeterinary Cenire ; 01 Govl Vdeninary Centre : None
Diseases: Fileria: 36% Dizeases: Fileria; 25%
Hydrocel: 40% Fivdroced: 70%
Crhers: 30% Others: 15%
Drinking water by tube well: 100% | Drinking warer by (ube well:
Sanitation: 10(F%
Damboo made: 0% Sanitalion;
Pucea Latrine: 10% Bamboo nwade: 85%
Katcha Larring: 10% Pucea Latrine: D3%
Katcha Latrine: 10%
Lawand Order | Thett: None Thefl: 2, in May and August,
Robbery: Mote 2002
Killing: None. Robbery: 1, in Novembar, 2001
Killing: None.
Crapping Faddy {Aman +HChina): 0% land Paddy {Aman +Chiva) 90%
Pattern W heat: 0% land land
Lentils: 10% land Wheat: 70% land
Potaio: 10% {and Lentils: 5% land
Woize: 5% land Potalo: 10% land
Winter vepetables: 5% land Meize: 2% land
Winter vepetables: 5% land
Irtigation Shalloaw Machine: 500 Shallow Maching: 200
S¥stem Power Tiller: 50 Power Tiller: 20
Drainage System: Earihen. Drainage Systent: Farthen,
Cow and Plough: 100% Cow and Plough: 70%
Agricultural inpul:  Cow  dung, | Agriculural input: Cow dung,
chemicul fertilizer. chemical fortilizer,
Professional Farmer: 80%: Fanner: 0%
Prople Doctor; None Doclor: None
Enginecr: Wone Engineer: Nonc
"rofessor: 3 porsons, Professor: Mone
Petiers: 200 persons, Potters: 40 persons.
School teacher: 30 persons, School teacher: 20 porsens.
Income level Below 2000 Ti.: 30% Below 2000 TK.: 50%
{Monthly) 2000 TK. To 4000 TK : 30% 2000 TK. To 4000 TK ; 3085
4000 TK. To 5000 TK : 25% 40 TK. To 3000 T : [5%
3000 TK. To 6000 TK : 15% J000 TE. To 6000 TK : 05%
Employment Livestock: 70% family. Livestock: 60% tamily.
opportunity Fisheries: 40 Projects Fisheries: 20 Projecis

(2 by BRAAC and 3% by Private
initiative)
Pottery: 200 family

Potiery: 50 Bamily

Source: Baliadangi Upazila Office {2004).
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Table-5.2: Comparative physical description between solar-electrified and
non-electrificd study arca of Dinajpur District

level.

Fhysical and | Guliars Village Manikbati Village

Social Aspect | (Solar electrified area) {Non-electrificd area)

Lacation Dinajpur District Dinajpur District

Area .00 skin 700 skm

Land use | Agriculture: 70% Agriculture: 65%

Paticm Water body. 16 gowi. ponds and 26 | Water body: 5 govi. ponds and
privaic ponds, 12 privale ponds
Open spwce: | Open space: |
Cideah feld: | Cidgah field: 2
Bambw trees: Enough Bamboo trees: Choweh
Musque: 6 Bosque: 4
l'empie: 2 Temple: |

Topugraphy Ne hilly atea Mo hilly area
Totally plain land and very high [ Totally plain Jand and very high
from sea level, from sea lewel,

Meterology Heavy rainfall in riiny reason | Here also heavy rainfall in mainy
Weather is very hot in Summer | rewon Weather is very hol in
season and very cold in winter | Summer season und very cold
season, in winter seasom,

Weher is very hot {averagc 31°C) | Weather is very hot (average

in Summer season and very cold | 31°CY in Summer scason and

{averyre 20°C) in winter scason very oold {average 20°%C) in
winter season

Gealogy Plain Janed, Sandy Loam soil. Plair land, Sandy !.oam soil.

Groundwater 2% to 35 feet below from ground

Same as Guliara village.

Comrmumnication

Road: Kalcha: 100%

Road: Katcha road: 1002

Maktab: 4 {four)
Aduit literacy Centre: 03

Pucxa; Mone Pucca: None

Waler way: None Water way: Nong

Railway: Mone Railway: Mone,

Telephime/Telexntemet: None Tetephone Telex/ Imernet:

Muobile phone: Available Mone.

Muobile phone: Mot Available

Houses Tuotal: 600 Total: 400

Katcha house: 724 Kalcha house; 60%

Pucca house: 20% Pucca house: 30%%

Semi-Pucca: 1004 Semi-Pucca; 20%:
PFopulation Male: Fenale = 51: 48 Male: Female = 51: 44

Birth rate: 2,14 Birth ratc; 3,18

Death rate: |78 Deeath rate: 2.02
Social & | Primary school: 2 {Two) Primary school: 1{one}
Wel lire High school: 1{one) High scheol: 1{one)
Institution Madrashi: 1 (one) Madrasha: 1 fome)

Maklaby: 2 (two)
Adult literacy Centre: 03

Literacy rate

Lileracy rate: 39%
Apo-wise lileracy rte:
Below 20: 65%

Ape oroup 24 to 3 35%
Age group 30 to 40: 26%
Ape wroup 404+ 20%

Literacy rate: 26%
Age-wise literacy rale;
Below 4{: 54%

Ape oroup 20 to 30: 22%
Age group 30 to 40: 18%
Apc group 40+ 19%

(Contd.)
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Health Related { Gowt. Health Care Cenire; | Govt. llealth Care Cente: None
Inlormation Govt. Welerinary Centre @ 1 Govl. Yeterinary Centre : None

Drinking water by tube well: 100% | Drinking water by tubc well:

Sanitation: Bamboo made: 0% 100%

Pucea Latrine: 15% Sanitation: Bamboo madis; 70%
Katcha Latrine: 25% Pucca Latrine: 05%
Katcha Lalrine:
25%

Law and Order | Thefi: Mo Theft: 5 {five)

Robbery: Na Robbery: 2 {1wo)

Killing: No Killing: No.
Cropping Paddy {Aman - China): 0% land Faddy {(Aman +China) 80%
Paltern Wheat: 75% land land

Dal: 10% land Wheat: 70%: land

Patate: 15% land Dal: 15% land

Bhutta: 5% land Potato: 10% land

Winter vegetables: 15% land Bhatta: 2%% iand

Winter vegetables: 5% land

Irrigalion Shallow Machine: 700 Shallow Machine: 300
system Power Tiller: 65 Power Tilier: 06

Drsinage System: Earthen. Drainsge System: Earthen.

Ox and Plough: 100%4 Ox and Plough: 75%

Agricultural  input:  Cow dung, | Agricultural input: Cow dung,

chemical fertilizer. chemical fertilizer.
Professional Farmer: 70% Farmer: 90%
People Doctor: None. Dot None.

Engineer: Nona. Engineer: None.

Profeszor: 10 persong., Professor: 3 persons,

Potlers: 36 persons. PoHers: None.

School teacher: 31 persons. School teacher: 20 persons.
Income level Below 2000 TK.: 20% Below 2000 TE.: 30%
(Momihly} 2000 TK. o 4000 TK : 20% 2000 TK. 10 4000 TK : 40%

4000 TK. to 5000 TK ; 20% 4000 TK. 10 5000 TK : 15%

000 TE. To 000 TK : 40% 50006 TK. to 60600 TK ; 05%
Cmplowtmeni Livestock: 65% family. Livestock: 15% family.
opportunity Tishetics: 40 Projects Fisheries: 5 Projects

Source: Khansarma and Ranirhondor Upacila Cilice {20043,
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Chapter-6

Impact of Solar Electricity on the study area.

6.1 Social Impact
The access of rural people to the solar clectricity has changed not only their

habits, but also their life style, tradilions, work schedute, way of thinking and
1o some extent social norms and values too. In both the solar electrified villages
of Thakurgaon and Dinajpur District, the inain social impacts of the solar

electricity arc given as follows;

6.1.1 Change in Daily Work Schedule

Before the introduction of Solar Home System, in general, daily works in the
villages starled with sunrise and finished at sunset. As for the lighting, kerosene
was only one option and which would be bought from the markel located far
from the village or would be paid for at high cost if bought in nearby shops.
Thus the consumption of kerosene also depends upon the leve! of income and

pricrity of the work to be done at night,

Every cxtra minute of time for the use of kerosene lamp cost more money and
generally due to this reason, most of the work was done during daytime. But
afer the SIIS was introduced into the village, the use of extra time at night
COSis no more exta money and people are free o plan and manage their work
according o their necds, and not as regulaled by daylight or night. But in the
non-clectrilied villages of both districts, there is no change in daily work
schedule. In below the change of activity wise daily average lime (between 6

PM and bed time ) spent after sunset in rural areas of both districts is piven
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Table-6.1: Activity wise daily average time {(between 6 PM and bed time)
spent after sunset (Diaajpur)

Solzr Electrified Village, Guliars Non-clecirifled ¥illage,
{Average bour per night ) Manikhati
{Average hour per night)
Before After selar | Change Before | After Change
Solar one year | one year

Study 2.00 4.00 Inereasc 300 300 Mo chanpe
Sewing {130 200 ' {.50 0.50 -
Teaching kids 1.0 300 * 1.00 1.00 "
Walching TV 1.50 4.00 * 200 2.00 "
Radic 4.0 5.00 * 4.0 4.00 '
Business 3.00 5.00 T 306 200 "
Net making/ Banket 1.00 2.00 a 30 0.50 "
making
Attending sOCio- - I "“ - - e
cultural functions.
Performing  teligions 1 2 * 1 | .
activities
Cooking 2 1 " 3 3 "
Ealing
Cleaning utens!
Rickshawivan pulling K] 5 * 2 2 -
at night

Scurce: Household survey, 2004

Table-6.2: Activity wise daily average time (between 6 PM and bed time)
spent after sunset (Thakurgaon)

Solar Electrified Village, Rotnay Non-clectrificd Viltage, Anjamkhor
(Averape hour per night) (Average hour per night}
Before After | Change Belore cnc | Afler one Chanpe
Sclar satar Year year
Study 3.00 4.00 Ingrease 25 3 Almost same
Sewing 0,30 | 00 " .30 0.50 Mo changs
Teaching kids 1.00 2.50 . [RLY 1.00 '
Watching TV 2.0 4003 * 200 2.00 -
Radio 4.0 506} i GALE 4,00 i
Business 3.0 4.50 " 200 200 "
Mel making 1.(H] 2.50 ' .50 0.50 ™
Attending socio- - 1.00 " - - "
coltural
lunctions.
Religious .00 | 2.00 ” 1.0 1.00 *
activilies
Cooking 250 | 4.00 " 3.00 3.00 ”
Ealing
Rickshaw/van 300 | 500 = 200 T 200 o
pulling

Source: Househald Survey, 2004.
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6.1.2 Longer working hours;

Before solar electricity there was nothing to do afler iaking evening meal other
than sleeping, so sleeping time was somechow longer before electricity arrived.
Now they can do some more interesting and more imporant works rather than

sleeping.

Table- 6.3; Avcrage working hours of the two villages of Thakurgaon District

Solar Electrified Village, Rolnay Non-electrified Village, Anjamkhor
{Average hour per night} {Averape hour per night)
Before | After | Change Before | Afler ome Chanpe
Solar solar one year
year .
Sleeping hour L ] Blecrease 4.5 0.5 Na change

Source: Household survey, 2004,

Tablc- 6.4: Average working hours of the two villages of Dinajpur Distriet

Solar Efectrified Village, Guliara Non-electrificd Village, Manikbati
(Average hour per night {Average hour per night)
Before | After | Change Before | Alter one Chanpe
Solar solar one year
year
Sleeping hour It 7.30 | Dieerease 10 10 Mo change

Source: Household survey, 2004,

So the slecping hours have considerably decreased. But in the non-electrified

villages of both districts, there is no change in the case of sleeping hours of the
inhabitants.

6.1.3 Access to Information and Entertainment

Solar Eleciricity has opened a wide door 1o the inhabitants ol solar electriffed
village of both districts {hrough TVs, Now they can encounter information on

the same day about what has happencd in the world. They can now learn many
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new things such as hife styles, civilizations, culturcs, languages, ete. They now
have a ncw means of mformaiion and entertainment. In the solar clectrified
villages of both districts the no. of T¥s has increased than their non-electrified
condition. But in the non-electrified villages of both districts the no. of TVs has

not changed than their earlier condition.

o
=
o
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=
2
F-3
L
&
=
Before  Afler solar Before one  After one
zokar year year
Figr6.1; Comparksan of na. of Telavisions for access of inlormation and smterainment
betwmen by wllages of Thahurgean
n
£
o
5
k-
I
v
o
=
Bators solar  After sokar Before one  AMEr one
yaar yaar
Fig-€2 Comparison of o of TWs for agcess of [ormaton and entetanmas it babvsan
e willages of Dinejpur,




52

50, in the solar clectrified villages of Thakurgaon and Dinajpur districls the
access to informalion and entcrlainment is very high than their non-electrified

counterparis.

6.2 Economic Impacts

Feonomic impaets are not less important than social ones in rural arcas. Social
impacts are urged by the sociely and sometimes individuals are morc influenced by
economic benefits and incentives than social ones as economic matters are
directly related to their survival. The majority of the people in most of the
villages are still struggling for survival because they still do not have snfficicnt
income for basic needs. So without addressing economic interests of such
people, no programme can fulfii its objective. In line with this,
implementation of SHS in rural areas has a considerable amount of economic

impacts in rural livelihoods, as follows:

6.2.1 Promation of Small Enierprises

This is not a completely new thing started by the impact of solar encrgy but
they were comparatively low in number and scale as opening hours were
limited basically to daytight hours. Even they used kerosene for lighting, but
their sales during the evening were limited, because potential costumers of
their business generally did not come 10 them. Now as the people go to the bed
late in the evening, they have more time to sell their things. Apart from that,

some small cnierprises based on local resources have been initiated using solar

energy only for lightig,

But in the non-electrificd villages of both districts, there is no sign about the

promotion of small enterprises.
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Before  After solar Befare  After one
solar une year yaar

Fig-63; Companson of no of =mall anterprises between two villages of
Takurgaon.

B
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G - ,.._.,“,__'J:':":'j_-_l-:“.ﬂu-»..h- 3
Balore solar  Afe=r solar Before ore  AREer one
year g

Fig-5.4' Companson of no of small entempiises between bwo vilages of
Dinajpur district

Table- 6.5: No. of small enterpriscs of the two villages of Thakurgaon

District
Sular Electrified ¥illape, Bvinay Non-clectrified Village Anzamkhor
JETH L o0 Adler solm Chanpe Before Aller one year Chanpe
Solar OEE Venr
HNumber af B kTS Increase ] S Mo change
amall
crnicrise
{ shops nearhy
hwne)

Source: Houschold survey. 2004
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Table-6.6: No. of small cnterpriscs of the two villages of Dinajpur District

Solar Elecirified Yillage, Guliara

Notr-electrified Village, Manlkbati

Before | Afler | Change lefore | After  one Change
Solar solar ONE Year | year
Mumber of small 15 33 increase 12 14 Almost same
ETMErprise

Source: Household survey, 2004,

6.2.2 Income Generating Activities
Now the people can utilize their leisure time not only in sleeping but also in

other income gencraling activities such as sewing, knitting, handicralls, etc,

which, on the one hand, increases their source of income and, on the other

hand, provides an opportunity (o use local resources in terms of money,

materials and human resources, allowing them to enhance their skills for

economic well-being

Bul i the non-electrified villages of both districts, there is no vital scope for

income generating activitics,

Table- 6.7: No. of income generating activities of the two villages of Thakurgaon

Bistrict
Sofar Electrified Yillage, Rotnay Mon-electrified Village Anzamkhor
incorme Before Alter Chimge ! Before one | After one year Chanpg=
pcnerating Salar sotar year il no,  of
activities {lm no. of | (In no, of {In no. of | houses)
__ houges) hiouscs) houscs)
Bewing 13 30 Increcase 1z 13 Almost
SAITHS
Business 5 23 " 4 4 MNo
change |
Met making 10 30 - 1 ] "
bat/Baskel 9 45 - 10 12 ATmost
making same
Rickshaw/van i8 5 " 1] 12 "
ting at night
Poulirydairy b 30 » 7 B "
rearing

Source: Houscheld survey, 2004,
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Table- 6.8: No. of income generating activities of the two viHages of Dinajpur

District
Solar Electyifled Village, Guliara Non-electrified Villaye, Manikbhati,

Income Eclorc Alter Change | Befere one | Aler one year Chanige

Erncrating Solar salarln yoar i . of

aetivilics {In no af | po of {in e of [ houses)

hounsest lrouses) bipLisesy

Sewing 9 235 Invrouse - - Ne
change

Business % 27 - 3 3 "

Mot making ¥ 20 . - - "

Mal/Basket 8 15 - - - "

misking

Rackshawhvan 0 15 - 16 15 "

_plilling at mght

Pouliryfdairy 15 30 o B 8 "

rearng

Source: Houschold survey, 2004

6.2.3 Reducing transportation cost for Kerosene and Batiery purposes:

As the rural areas are located very far from city centers and market centres, the

cost of kerosene and batteries is very high duc to high transporl costs,

sometimes more than four / five times that in cities. But in the non-electrifed

viliages of districts, Kerosene and battery consumption for various purposes 1s

same as earlicr

Because of solar electricity the use of kerosenc and batteries considerably

decreased thus the transporiation cost in this regard decreased. But in the non-

electrified villages of both districts, there is no effect on the transportation cost

as carlier,
350 -
300
¢ 250
5 2001
i Ml Sclar Electrified |,
E‘L 15018 Ratnai
]
=

Belora After Before  After one
solar solar ONE Y&ar  year
Fig-6.5: Comparison of Transportahon cost for
kerosene and batteries among two villages of
Takurgaon,
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Fig-6.6: Comparison of Transporlation cost for kerosene
and bateries among two villages of Dinajpur.

Table-6.9: Transpertation Cost for Kergsene and Batteries of the two villages of
Thakurgaon and Dinajpur District

Salar Non Elecinfied Solar Non- Electrifed
Electrified Village, Elecined Village,
Yillage, Anzamkhor Village, Manikban
Rotnay { Thakurgagn) Guliara {Dinajpur)
(Thakurgao (Dxmaypur)
n}
H] ik ] ]
q | . 5 3 RN 5
I . 1% |2 |, g | ¥
o wf 8 [ 2 . g g e 3| & it =
= ,E T A = i [~ Ak et
5125 | 8B |28 |22 18/58(88!°
f=]
g F u o
R E H % £ ik 5
LegT Zilwml B | = = = 2| = = -
- - [n a]
B EE € a - b = & bl r =
50%a a L ] E
LI~ - <
—

Source. Houschold survey, 2003,
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6.2.4 Some other income generating activities in narrow scale:

In very narrow scale PV system is nsing for heating a soldcring iron for
repairing radio, television etc in both the solur electrified study area. Carpenter
has extended his working hours aRer the sunset using solar system enabling

him earning more than before. Saw mill owner has extended his working hours

as well by installing solar system.

Some members of Grameen Bank in the solar electrified study area of both
districts can comnnnicate with her relatives working in towns and citics of
homne and abroad. This communicalion facility throngh this phone can be

availed by other villagers of locality on making payment to the member of

Grameen Bank and thus they arc making a significant income.

Thus it may be said that the world has been shorted se far as communication is
concerned. Bnt the entire credit goes 1o the solar system, which is the only
source of charging the ballery of the mobile phone. Before introduction of solar
syslem it was rather unthinkable to have a telephone commnnication with the

rest of the world standing in a remotc village of Bangladesh,

6.2.5 Poverty reduction activities

Not only solar system has helped in bringing electricity io the solar elecirified
villages of two districts, but it has also helped in reducing poverty among them
by allowing:

¢ Increased business activities.

+ Privale coaching and tuition opporunity of children aftcr sunset.

* Extra income generating activities, e.g.mobile phone charging shops,

* Providing neon light traps for atlractmg and destroying insects,

¢ Social gathering for watching TV.

F L
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On the other hand though it is difficult to prove the direct relationship between
poverly and availability of extra time, nonetheless betier use of available extra
time may act as a calalyst in poverty reduction. Effective use of time can help
in creating avenucs for eradicating income-poverty as well as human poverty,

as revealed in the following figure:

Better Standard of

Living
Influencing income Influencing human
poverty Poverty
) F
Increased time for /
stody
F Y
Increased time for Increased time for
A electronic media
Availability of extra

time due to electricity

Fig-6.7: Impact of solar electricity on better standard of living
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6.2.6 Effect of Solar Electricity on the Rural Market

In Dinajpur district therc are many rural markets which arc fully solar
eleclrificd. In below the solar electrified rural markets are given below: This
markets were fully non-clectrified before solar clectricity. The total no. of

shops increased in all categories in each solar clectrified rural market.

‘Table-6.10: Solar Flectrified Rural Markets scenario in Dinajpur District

Before Solar After Solar
Name af the T'ype of shops
Markets Ne. of | Total N Turtal
shops Shops of Shopa
ships
Bottali Bazar | Stationary and Pharmacy 3 X 3 43
Electric and Electronics 5 ¥
Crrocery and related shops 12 13
Readymade garments 5 . 7
Others (saloon, lumiture, jewcilery | 6 5
ele)
Chinibasdanga | Stationary and Pharmacy 3 17 5 M
Bazar Llectric and Electronics 2 4
Grocery and related (¥ 10
Readymade garments L 6
Others (saloom, furiiture, jewellery [ 3 5
ctc.)
Chalk Sannasi | Stationary and Pharmacy 3 20 5 35
Bazar Electric and Clectronics 2 4
Grocery and related 8 14
Readymade ganmcnts 3 &
Others {saloon, fumniture, jeweliery | 4 6
elc.)
Heriborpur Stationary and Pharmacy i) 33 7 43
Canal Dazar | Electric and Electronics 3 94
!Emccr}r and related 13 16
| Rcadymade garments 5 # '
Uthers (saloon, furiture, jewcllery | 6 B
gc.)
Canal Bazar Stationary and Pharmacy 5 35 7 45
Flectric and Electronivs 3 4
Otocery and related 13 17
Readymade garments 7 ¥
Others {saloon, fumniture, jewellery | 7 []
ete.}
Bagpur Stationary and Pharmacy 4 H [ 4%
Chourangi Elecitic and Electronics 4 fi
Lazar Grocery and related 10 15
Readymade garments 6 7
Others (saloon, fumiture, jeweilery | 6 g
&I )

(Contd.)
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Sundarban Statipnary and Pharmacy L as 7 49
Kachar Bazar "Fleoric and Electronics f 7
Grocery and related 15 20
Rcadymade garments 4 T
Ochers  (saloon,  furnilure, jowcllery | 6 B
elc.)
Kaliiola Bazar | Stationary and Pharmacy o 34 7 45
Electric and Electronics 4 6
Grocery and related 14 13
Readymade yarmcnis 4 7
Others  (saloon, fumiture, jewsilery | 6 7
et}
Chakla Bazar | Statiorary and Pharinacy 5 25 f 42
Eleciric and Electronics 5 7
Orocety and related 14 i3
Readymade garments 5 7
Cihers (saloon, fumiture, jewellery | 6 g
&)
Toler Bazar Stationary and Pharmacy 3 a0 11 67
Eleetric and Electronics [ )
| Grocery and related 19 24
Readymade garments 8 11
Others (saloon, furniture, jewellery | 9 12
cic.}
Korakhi Dealir | Stationary and Pharmacy 3 15 6 35
Bazar Electric and Electroftics 3 5
Grocery and related G 11
Readymade parments 4 f
Others (saloon, fumiture, jewcllery { & 7
ot}

Source: Rural Market Survey, 2004,

The shop owners, who had shops before there was electricity, opined that, among

others, business was dull in those days compared io now, They were asked as to how

much money they used to make daily before there was eleciricity and how much they

are making now. They observed thal, in the past they used to make on (he average Tk.
1,25} daily which is now approximately Tk. 2,947. i.e. 2.36 times increase in daily

sales with solar electricity in the shop.
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Aoarage daby imcome

Befure solar After sodar

Fig-6.8 :Comparision of daily income of village shopkeeper among
the solar electrified and non-ekectnfied condition of his shop

The shop owners implied thal this staggering change is mainly because of solar
electricily and concomilant factors.

Impact on Business Hours:

Average business hours in solar electrified shops arc 14 7 hours and in non-

electrified condition this was 12.0 hours.

16
141
12
19

Avaraga business hour
L. ]

CIM.L?

Bedowe solar Afler salar

Fig-8.9' Comparision of average business hour ameng solar eleciified and
non-electnfied conditon.
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The respondents were asked as to how long they keep their shops open after
sunset and how long they used to keep their shops open when there was no
electricity,

It appcars that on an average electrified retail shops are open for 3.2 hrs afier
the sunset while in their non-electrified condition this was 1-1.5 hrs, Therefore

solar electniied retail shops remain open 1.7 hrs more aRer sunsel than (hose

without elecineity.

35-/
C
u
g'ﬂ 25
1}
E § /
B W= 1.5
7 4 /
2 05y g

Before solar After solar

Fig-6.10: Comparision of daily average time open the vilage market
shops after sunset among the solar electrfied and non-electrified
conditicn

It has been seen that elsewhere and in focus group discussion that sale is brisk in the
evening. particularly aller sunset Therefore a clear advantage is visible among the

solar electnfied shops than their non-electrified condition

Table-6.11: Comparison of cost of lighting of shops before and after solar

clectricity
Condition | Night time Cost per unii Total cost per
month
Non- From 6 pmio 11 00 pm | Per night kerosenc 8 00%30 = 240.00
elecinfied = 1/4 liter — 8.0GTk
Solar- From & pm o 11.00 pm | Per mght 5.00 Tk 5.00%30=130.00
electrified
Difference | 90.00 Tk. was move needed per night for lighting purposes than
present solar electrified condition,
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Average monthhy
Bxpenciem [in Th)

o 8 B8 HH

Before solar

After solar

Fig-€.11: Comparision of daily cost of lighting purposes of

village shopkeepser among the solar electrified and non-
electrified condition of his shop

6.2.7 A Comparison of Cost of difTerent types of encrgy use (solar
clectricity, grid-electricity and kerosenc)

A) Non-clectrified houses {using keroscne)

Cost afier five {5)
Purpose Component Per unit cost | years {in Taka) Sub- Total
{in ‘Taka) {ocak (Taka)
of use {Tk.)
TV Batlery A TV Battery costs of Tk, 2000 | 2000
And ils longevily 13 5 yours,
1 Baltcry Charge 2500 Tk per| 25X52X35= | 6500
£ week 6500)
=
& Liquid Change 2000 Tk, pef 20X 12X5= | 1200
mainth 1200
Transport  cost for | 20 00 Tk per | 20X 52X 5= | 5200 14,300
battery charging wick 5200

(Contd.)




Each  batlery
= 4 [Four) Wattcry is | eosts of Tk
- needed fer a Four | 12.50  and
o Dand Rucdlig, lasts for one
2 maonth 50 X 12 X 5= 300¢ 3000
=
e 4 X 12,50 =
k= 50.00 Tk is
— requirezl  per
morth
= .
= Generally Thnw (03
b balleries are noedod | 3 X 12=136 36 X 12 X 5=2160 2160
: for omchlight and
= cach battery costs of
= Tk. 12 and lasis for
= one month,
Genemlly 7.50 litre | Per litre
- kerosenc i5  needed | kerosens costs
2 g for lighting kupis | of Tk. 30.00 TA0*30*[3*5 = 13,500 13,500
85 | (traditional  lanp)
25 purposes of a middle
= class village fmily
per ronth.
Lrenerally Three (03) | kach
- § o | hurricanes are | Hurricane
o o needed  for  lighting | costs of Tk -
5 g E puoses  for  daily | 50 and  asts SOK3IX2X 5=1500 1500
= activilies at nighl for | for 6  (six)
a villape family. months.
- For the we of | For the use of
& % kerosene cleanness is | shops extra 25
g g required. For this { Tk is 25.00X 52X 5 6500
s 8 purposes two bars of | required  per = 6500.00)
w0 soaps  are gequired | week.
(%]
for per week .
Total Cost afler Five {05} years 41, 560
Total Cuost after twenty (20) veara (ALSH0*) 16,6240
Source; Field survey, 2004,
B} For solar electrificd household
Com ponent Total Cost
Option for Four (4)
Solar Butb, one Solar | Total Consolidaied Cost for 20 years (Solar electricity | 35,000.00
fan , one (Black & | providad by CMES/ LGED)
Whilz) Television
and one  Cassenc
playerRadig,
Teta] Cost alier bventy (20) yesrs 35,000.00

Source: Sustainable Rural Energy Project, LGED, 2004,
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Purpose of | Component Perunit cost | Cest after five | Sub-total | Tatsl
lightings (2 years
For lighting | Generally Fouwr | Each  electric | 0+2*20 = | 320¢0.00
PUrposes {04} bulbs are | Bulb costs of [ 3200

needed for | Tk, 20000

liching purposes

for a midile class | So, Toal 72074

Family. = 80 Tk is

Each DBulb lasis | required lor

for six manth, buving  electric

Bulbs.

Eleciric  hill | 240.00 240%12=2880 | 2BR0*20 57,600.00 | 60,800.00
br Fur (4)
bulb+ TV +
Fan + Ralio
Total Cost after twenty (20} year 60.800.00

Source: Rural Electrification Board, 2004.

6.2.8 Generation, transmission and distribution expenses between
solar electricity and Conventional Grid system

A) Conventional Grid system

Electricity (reneration 10.811.00

Kereration, Transmission 3.413.00 14,416.00 core
transmission & Others 92.00 Tk.

other expensas

Distribution expenses

46,00 core Tk.

Total generation, transmission and Distribution expenses

14 462.00 core
Tk. '

sl

Per consumer generation and transmission

36,654.00 Tk

Per consumer distribution cost

12,323.00 Tk.

Per consumer generation, transmission and distribution | 48,977.00 Tk,
cost
Annual  Operation and [O& M 19,278,680
Maintenance expensc Deprecialion | 16,444,508 79,932,171.00
Interest 12,718,829
Power cost 31.490.145

grid

Per Consumer annual Q & M expense for

Jl6

P
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B) Solar Photovoltaic Projects

Solar PV generation and transmission cost 0.00 Tk

Total distribution cost ( material, installation | 83,333,333.00

& execution) Tk

Per consumer generation, transmission and distribution cost 31,250.00
Tk.

Annual total Operation and Maintenance expense $96,000

Per Consumer annual O & M expense for grid 336

In Summary
* Solar PV per consumer capital cost compared to grid consumer = 36%

* Solar PV per consumecr annual O & M expense compared 1o grid
consurner = 35%

Source: Renewable Energy Cell, REB, 2002..

6.3 Impact on Education:

Educalion forms the knowledge base of cconomic development. Recognizing
‘education’ as a cornersione Lo human and capital formation (T.Schuliz and G.
beeker), ‘education’ as a means to human capability building through that to
human life, and ‘education’ as a key to human development- adequate
emphasis has been made in this study to reveal the cducational status of the
members of solar-electrified and non-electrified heuscholds. Atlempts are
made to underscore the role of solar-electricity in improving the educational

status of people. In doing so, the following arcas were covered:

i) Overall Litcracy and adult literacy
i1) Enrolment ratio
i1) Quality of education.
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6.3.1 Literacy rate: The overall literacy rate was found much higher in the
solar-electrified households {38-39%) compared to that in the non-electrified
{25%} houscholds of both districts. It 13 showed in figure

This is similar in case of male and female literacy rate

Liaracy rate {In %)
[
s

by Eioprtiod
1] HaMa o
10‘ I b Ii e
- ,:'I . e
D = - Tt Ly L LAy T
Bafora  After sofar Before  Aftar one
solar L Ly yaar
Fig-6 12. Comparison of overz! literacy rate bebwaen two villages
of Thakurgagn,
38 %
40, ‘o
351 AR
F 30. . i 25%
= ..
= 254 ‘ _VM‘.;, —ao .
® 20{[ $olor Eldcuifisy A :
3 g5 F oot Bulidgal ‘Hap-Elacuified
o R T .- [Aonikegt T
5 104 - B S -
54 It kA . li . -
0 e e
Eefore  AHaer Before  After
salar salar Gfe year ong year
Fig-8.13: Comparison of overall literacy rate between
two villages of Dinajpur,
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Table-6.12: Orverall Literacy Rate of the two villages of Thakurgaon and
Dinajpur District

Solar Non Electrified Solar Non- Electrilied
Elecirified Yillage, Elcctrilied ¥illage,
Village, Anzamkhor ¥illage, Manikbati
Rotnay {Thakurgaon) Guliara {Dnajpur)
{Thakurgaon (Dinajpur)
)
3 | 5 ° © 2|5 ° &
AR 8 |5 |3 |g|e |5 (2
= & m < = el = J o =] & | Hulw
g% |0 (&R % 515 18 |< [S§]|&21%8
Overall 3 %y 2 % o
Literacy 5139 | 3 25 25 | BBy 25 | 38 B 28 25 | B §
rale { in %) P - 5 <

Source: Household survey, 2004,

Adult literacy rate: 1t is onc of the major indicators ol human development. The
adult litcracy ratcs by sample categories, economic groups (land) and by sex
show the similar palttcm as was evident in the case of overall literacy rates. The
pattern of adult litcracy rate for electrified households as compared to non-

clectrificd ones is characlerized by relatively high rate for both male and female.

6.1.2 Enrvllment Ratio: Primary education is free all over Bangladesh, and all
girls in the rural areas receive stipends at the sccondary level of education.
Thus, primary eomollment is supposed to be high. Around 94 % of the
respondents of the electrified honscholds reported all children (6 Lo 15 years)
go to school. The corresponding proporticn is also high but comparativcly less

for the non-electrified households.

6.1.3 Quality of education and associated reasons: Whether houschold’s
access to clectricity influences quality nf education or not was studied using

following parameters.



* Expendilure on education

» Marks (grades) obtained in the last final exam,

*  Schocl drop-outs.

=  School allendance mte,

* Educaling the adult people through Electronic media.

6%

6.3.3.1 Expeaditure on educafion; The per capita average annual expenditure on
education in the solar clecirified household was Tk. 800 for male and Tk. 7,00 for
females before selar sysicm and Tk, 1000 for male and Tk. 7,50 for females alter

solar system in the Thakurgaon districl. The corresponding expenditure in the

houschold of non-electrified villages was Tk. 800 {male) and Tk. 600 (female)

in one year carlier and Tk. 900 (male) and Tk. 600 (female) in one year later,

Table- 6.13: Expenditure on education (for male and female) of the two villages
of Thakurgaon and Dinajpur District

Seolar Non Electrified Solar Noo-
Electrilied Yillage, Electrified Electrified
Yillage, Anzamkhor ¥illage, Yillage,
Rotnay (Thakuigaon) Guliara Manikbati
{Thakorga {Dinajpur) (Dinajpur)
on}
E (= g % E '63 E u
43 |s v [ 213 |8 ]
Es|5|5 | Byl S £ |3 £l 4
HERERE I A B EERERER AR AR
Expenditure
on  educatinon % C % ® ol
Tk |35 (2|8 |8 |EE|B |2 |E|lg |8 E5
male o - = -
. |
Expenditure .
o wluvwlien » E o E E
in Ty fr{ B\ 7 | 2 13 (8 (EEB (3 |E|8 18 )E
female. E - ¥ 2 -

Source: Household survey, 2004,
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Fig-6 15 Comparison of averaqe expenditure on education for female
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Thus, the solar electrified houscholds fare better than the non-electrified
household in terms of income's share to education, overall EXpeIses on
education, as well as per capita cducational expenditure and especially that for
female students. It is almost same for the solar- electrified and non-electrificd

village 1n Danajpur District.

6.3.3.2 Educational Attainment: In lerms of educational attainment measured
through marks oblained in the last final examination, both boys and girls in the

clectrified houscholds reported to be better-off than thesr counterparts, in all the
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classes Average marks obtained by the students m the electrified did not vary
much by boys and girls. However, the difference was much pronounced for the

students in the non-electrified households. This difference is much proncunced
in the higher grades (VII-X).

6.3.3.3 School Attendance Rate: The average school attendance rate was
reporied shghtly hugher in the electrilied houscholds (85-90%), compared to
that in the non- electritied households (65-75%) in both the rural areas of both
the districts.

00
¢ a0
o
P, 90
i F .
= 40
Q
H 201
7]
0
Betore Afer eolar Bafore one  Afler one
salar YEBI year

Fig€.168 Comparison of sshool atlendance rate betwaan two villages of .
Thakurgaon

100
80
601 |
40,
20;

School ghendance rais

Before samr  ARfer sdar Befoww nm  Afier ore yeor
Esar

Fig£ 17, Companson of school mllendance rale belween two villages of
[N muir,
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Table- 6.14: School Aftendance Rate of the two villages of Thakurgaon Districi

Solar Electrified Village Non-electrified Village Anzamkhor

Rotna
Before | Afiar | Change Before one | After Change
Solar solar year ofle
year
Scheol  Attendancs | 70% 90eg Increase T0%% T5% Almost same

Rate

Source: Houschold survey, 2004,

Table- 24: School Attendance Rate of the two villages of Dinajpur District

Salar Electrified Village Non-electrified Village Manikbati
Culiara .
Beiore | After | Change Before one | After Change
Solar solar yrar one
ear
Schoel Attendunce | 70% 5% | [ncreasc 65% 65% Almost
Rate same

Source: Household survey, 2004.

6.3.3.4 School drop-outs: It is a major indicator of the quality of education,
Dropout rales were reported to be higher in schools where solar electricity has
not be provided and this drop out was higher among boys than girls.

Dropout rate has been as high as 25% and 30% beforc solar glectricity was
introduced Rotnay and Guliara respectively. The drop-out rates declined (o
15% after selar electricity was provided. However, in the non-electrified

~ villages of Manikbati and Anjamkhor this rate increased from 25% to 30%.
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Fig-6.18 Compansion of school drop-out rate bebween two
villages of Thakurgaopn,
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Fig-6.19: Comparision of school drop-out rate
belween two villages of Dinajpur.




Table- 6.15: School drop-ounts of the two villages 6f Thakurgaon Distreit

4

Solar Electrified Village Rotnay Nono-elecirified Yillage
Apzamkhor
Before | After solar | Change Before After one Changre
Solar One yoar | year
School 25% 5% Decrease 25% 30% Increase
drop-ouls

Source: Househeld survey, 2004,

Table-6.16: School drop-outs of the two villages of Dinajpur District

Solar Electrified Village Non-glectrified Village
Guliara Manikmati
Betore After solur | Change Before After one |  Change
Solar One year | year
Schoel 0% 15% Decrease 0% 30% Alrmest
drop-outs same

Source: Household survey, 2004,

6.3.3.5 Educating the adult Peopie: 1lliteracy among adults in rur] areas is
still very high despite the cnormous clfort of governmental and non-
govemmental organizations {o reduce the illileracy rate in the village. It is very
difficult to convince adults to atiend school. As electricity was introduced in
the village and people have become mere aware by listening to the Radio and
watching the TV and they gradually feel the necessity of beiny literate. Even
those who are illilerate can acquire knowledge by hearing various awamess

program from radio and TV,

Thus, Radio and TV are playing active roles in educating people. Though there
were some radios and casseite players in the village even before there was
electricity, only richer people could afford these. Even if they had it, they could
not use them for longer periods due to the cost of batteries. Now they are frec

te use such appliances - no fear of expenditure for batieries. Now ihe students
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need not worry about the kerosene cosls while reading at night. They can read
and write at night as much as they like. People are being educated on health
and sanitation, on family planning and maternity, on social and political
mattcrs, on inventions and achievements of science and technology, cte by
means of TV and radio al home. Previously it was very difficult to educate the
people on such things. The introduction ol solar energy in rural areas has a
significant impact on family planning and population growth by sensitizing
them abeout the negative impacts of rapid population growth through radic and

T¥s on one hand and providing them with an extra mcans of cnterainment

during the evening.

6.4 lmpact on Awareness of Human right , Health, Hypicne and Sanitation

In terms of knowledge about the crucial public health issues respondents in the
solar electrified heuseholds were reporied to be much more aware than those in
Lhe non-clectrified hovseholds. Out of 20 public health issues, on averuge, the
respondents in the solar elecinified households repored awarcness about 12.8

issues, those representing in non-¢lectrificd households 4.5 issues,

The (poor) landless in the solar clectrified households was found more
knowledgeable (61%) about the public health issues than even the rich {large
landowner) in thc non-electrified villages (39%). This also means, in terms of

knowledpe-poverty, the economically poor pcople become knowledge rich if

clectricity is ensured.

A much higher proponiion of child delivery (last birth) in the solar electrified
hnuseholds were assisted by medically trained persons (36%) as compared to
that in the non-elecirified houscholds (13%). In terms ol assistance in child

delivery by medically trained persons, the solar-glectrified households show a

much bciter siluation.
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One of the most spectacular inflnences of solar electricity was found on the
infant morality rate. The infant moralily rate in the sclar electrificd households

is 40/1000 live births; in the non-electrified households is 6071000 live births.

The full immunization coverage among children aged 12-23 months was
significantly higher in the electrified houscholds (60.7%) ithan that in the
households of non-electrificd villages (36.5%).

One of the most notable findings in the study is relaled 1o the use ol bygienic
latrines. 61% of the solar electrified households repored use of hygienic

latrines (sanitary, sealed closed), while the cormesponding figures for non-
electrificd households is 25%.

There has been distinet cultural changes in the hygienic practices due to solar
electrificatiocn. Abont 66% people used soap for personal cleanliness and
hygiene in Lhe snlar clcetrified honseholds while only 33% people used soap in

the non-glectrified households.

Solar electricity has contributed significantly in promoting the use of soapfash
{mud) as hand-washing malerials after defecation (which is televiscd
[requently). In terms of all hygicnic behavior and practices, the solar electrified
households depict 2 much higher standard than the non-electrified households,

and that especially as compared to the non-clectrified households.

6.5 Impaci on reducing some human diseases:

Replacing kerosene lamps with solar-powered lights mitigates the risks and
health problems associated with using kerosenc. In surveys people reporicd that
the following diseases occur in the non-electrificd honseholds than their solar-

clectrified counterpart.
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» Eye imitation,
+ Coughing and

¢ Bronchial discases

These diseases are fully associated with the use of kerosene lamps, In boih the

non-electrified villages about 4¢ % pcople has the above preblems but their

solar electrified counterpart has not so.

In additien 1o emitting poiluluuts with known respiratory impacts {such as
carbon monoxide, nitrogen oxide, and hydrocarbons), kerosene lamps are a

source of {irc hazard. Turthcrmore 4 substantial number of children reporiedly

dic of accidental kerosene poisoning cvery year.

6.6 Impact on gender dimensions: women's empowerment, changing
status.

Solar electrilication has conlributed to the positive development on women's
socio-ceconomic status. Solar electricity has lell a profound impact on woman
mobility, participation in income generaling activitics,x decision-making,
freedom in using income and savings, better utilization of credit, knowledge
about gender quality issucs, household work plan according o convenicnes,
changes in altitude in terms of reducing hcallthcare disparities, increase in

averall years of schooling for boih boys and girls, preference to send girls to

schools, awareness about negative impact of dowry, etc.

Although, women in the non-electrificd villages arc working inside and outside
home, they have less control over utilization of their carnings, decision-
roaking; and their level of awareness of fundamental rights is low. One of the

significant facts, that emerged is that if electricity is provided (o them these

women can benelit substantially with more power or status.
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6.7 Impact on Protective Security:

Almost everyone (98%), imespective of access to solar home system, agreed
that protective security has increased due to solar elecirification at the

houschold level. The reasons reporied include

» Light available throughout the night {(meniicned by §3%),
» Reduction in the incidence of thefl and robbery hecame difticult (73%),
« Availability of light ar [ront side and backyard (36%).

The fact that security of mobility al night has increased due to electricity was
expressed by all respondents (98.4%), irespective of availability of electricity
m their houscholds. The rcasens for confiming this statement include

"everything distinctively visible"(reported by 97% respondents) and “less Fear

of snakes and other reptiles and insects" {36%).

6.8 Impact on reducing out-migration towards urban area:

In many developing counirics, migration fom mral to urban areas is creating
tremendous social and ecological problems. People inove to the city for jobs
and t0 gain access to electricity and other modern amenitics. While it is
nnlikely that electricity alone will stem the tide of rural to urban migration, it is

possible that solar electrification in rural arcas can help by improving the

quality of life there.

Many have said that, because of electricity, new income activities have
emerged, which has created more employment opportunities, and that, in turn,
gave impetus for people not to go nearby urban area for work from solar
electrified villages. The occupational pattemn has changed in the solar
cleclrified villages. In addition, due to the availability of various improved
facilities people arc also attracted toward electrificd villages. These have been

instrumentai in reducing out-migration for job fromn clectrified villages aud in
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increasing in migration {both temporary/scasonal and permanent) Lo electrified

from non-electrified villages.

6.9 Impact on environmental protection
Not only are PVs environmenially superior to kerosene and dry cells, they also

have advaniages over other electricity supply options. PV modules generate
electricity without ewiltting local air pollution or acid rain precursor gases,
waler pollulion, or noise. The modules are typically roof-mounted or require
very little ground space, so PV based rural electrification also avoids the

disruptive land use impacls associated with power lines and seme methods of

electricity genertion.

Since stand-alone PV systems provide electricity without power lines, their use
in protccted forest areas and buller zones can be particularly valuable for
ecosyslem preservation. Power line corridors can open access for the
development of forested arcas, change the diversity of species within

ecosystems, and cause ccosystcm fragmentlation. Funhermore, power-line

construction and maintenance activitics themselves can be quite disruplive.

¢.10 Summary:

The working hour of houschold with solar electricily has increased than the
non-clectrified honsehold of the study area.

The average annual income of households with solar electricity is higher than
lhat in lhe non-electrified honschold. The average annual houschold expense

for education in soler clectrified houscholds was also bigher in expenditure
than that in their non-clectrified counter pan.

The average income of the shop keepers of solar electrified rural markets is

higher than the non-electrified condition of thosc markets.
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From the point of long tenin usc the cost of solar clectricity is considerably
less than the cost of kerosene and Solar PV per consumer capital cost is 36%

less compared to grid consumer and Solar PV per consumer annual O & M

expensc is 33% less compared to grid consumer.

The adult literacy rates for solar clectrified houscholds as compared to non-

electrilied ones are characterized by relatively higher lileracy for both males

and females.

The quality of education measured in terms of household expenditure on
education, marks (grades) obtained in final examinations, schoo! attendance
and drop-out rates, and time spent for study by students at night was found to

bc beter in the solar clectrified houscholds,

Solar Electrification has contributed 1o the positive development of women's
socio-cconomic status. Electricity has left a profound impact on women's
mobility, decision making, frccdom in using income and savings, knowledge
about gender incquality issucs, awareness of legal issucs (for example,

marriage for girls at 18 and boys at 21), and awarcness about negative impact

of dowry.

A new phenomenon of in-migration inte electrified villages has been
reporied. New employment opportunities have cmerged in solar electrificd

villages, which attract people from non-clectrified villages.
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Chapter-7

Recommendation and Conclusion

At the currenl time 85% of the (oial people, mostly in rural arcas of Bangladesh
are without access to electricity from centralized grid, They have to live
inadequate cconomic and social condition and in an environment of poverty,
deprivation and low quality of life. Electrification by solar photovoliaic has
emerged as a viable technical option for meecting lighting and other rural
development indicators for the people living in remote areas of Bangladesh. In
our study area the impact of solar energy on various rural development aspects
has proved this. The gnality of life between solar electrificd and non-electrified

has proved that impact.

7.1 Problems and hurdles:

But this solar cnergy has somc constraints. The constraints to dissemination of
use of solar energy are discnssed below:

A) Impertect information about solar cnergy

B) Low income of people

C) Constraint on private Research and Development ( R&D):

D)) Higher inilial cost in conventional sense.

[£) Shortage of data and information and traincd manpower
I’y Absence of incentives and price supports,

() Lack of continuity and co-ordination.

7.2 Recommendations:

Considering the above problems and hurdles the following is a package ol
recommendalions arising from the study. These recommendations are the
result of an assessment of the experiences collected in this study, enriched with

other discussions and inputs. Government of Bangladesh and Other Non-
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Government Orpanization can {ake following measures to fourish the solar

technology in rural areas:

7.2.1 Making solar clectricity cost lower:
Solar electricity cost should be made lower so that village people can be

attracted to solar electricity rather than use of kerosene.

7.2.2 Providing correct information:

Buyers and sellers must have enough information to make rational decisions.
Yet, most individuals and business do not even know the basic concepts of use
of solar cnergy in Bangladesh. Even cxpers in those ficlds often have
dilticulty-determining the relative elliciencies of competing products or the
costs of allernative crergy sources. Dilluston of solar energy use will not oecur
if business and consumers do not make informed decisions. So perfect
m{ormation about the basic concepts of use of solar energy should be provided

to buyers and sellers.

7.2.3 Increasing private Research and Development ( R&D):

Private research, development and marketing of solar devices in Bangladesh
are very limiled. Only two private companies, Ananda and Gramcen Sakti are
cngaged m rescarch and devclopment activities, They arc trying to make
popular solar devices that can be made with locally available materials.
Rahimafrooz, another private company is cngaged in only marketing of
photovoltaic cells. Most of the projects taken by these companies and

marketing of solar devices are not much successful because of various
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economic and social factor. S0, Research and Development { R&D) on solar

* technology should be increased.

Research is further needed to assess the replicability of promising PV
applications and the conditions under which they are successful: and to develop

approaches for asscssing their Cost/ Benelit ratio.

Further research cfforts are required lor the optimization of PV systems for
agricultural use in order to develop complete services or product packages, e.g.
oplimized irrigation systems {panels, electronics, pumps and drip-irrigalors) for
economic irrigation and fertilization; such packages should be adapted to local
agronomic, soil and water and ecosystems and should be accompanicd by

adequale training packages.

Rescarch should also include the development of quality standards, e.g. for

agricultural applications, in combination with mechanisms to implement these
slandards;

7.2.4 Stopping financial subsidy to grid power: Financial subsidies o grid

power and isolated diesel generation have to be stopped.

7.2.5 Making easy Repayment system: In view of the high costs of
Tuvestment in solar energy to the consumer compared {o the option of receiving
grid supply, some innovative financial engineering has to be done to design

repaymeut terms and amortization schedules to match the cash low of the

COTISUmer.

7.2.6 Making solar encrgy economical: The environmental benefits of solar
energy and applicabilily in reinote locations have also to be captured in ENCIEY

plaoning models in an economically objective way.
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7.2.7 Educating peopie about solar energy: It is important to let people know
more about ways to use solar energy, [ducation on environmental pollution
and use of differcnt renewable energy sources can help dissemination of use of

this technology.

7.2.8 Making PV murketing system casier: PV system  marketing
organizations should develop more flexible and easicr financing scheme for

system buyers.

7.2.9 Giving Nnancizl incentives to non-governmental organizations:
Government shouid give financial incentives to private and non-governmental

organizations to come forward with innovative PV programs for rural areas.

7.2.10 Making Resourceful Rencwable Energy Fund: A resourceful-
Renewable Energy Fund -may be created to mobilize resources for this seclor
s0 Lhat private and non-povenment seclor may receive fund al a reasonable

cost tor expansion of renewablc energy programs,

7.2.11 Role of NGO in Solar Issue: Non-govermnment development
organization may encourage people to use solar energy in the following way:
= Credit should be given with easy repayment system 1o the members of
the NGO's to buy solar devices. Credit policies of Grameen Shakti may
be followed by olher NGO's.

+ Environmental consciousness should be devcloped among people

through education program.

o [t is very much important (o give information about the existence and

benefils of solar devices to people.
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» More research and development work is 10 be conducted by private

organizations for development and marketing of solar devices in
Bangladesh.

7.3 Conclusion

The access of rural people to the solar electricity has changed not only their
habits, but also their life style, traditions, werk schedule, way of thinking and
to some extent social norms and values (oo, Before solar electricity there was
nothing to do afler faking evening meal other than slecping, s¢ sleeping time
was somehow longer before solar electricity amrived. Now they can do some
morc inletesting and more important works rather than spend their time
sleeping.

Now the people can utilize their leisure time not only in sleeping but also in
other mcome generating activities such as sewing, knilling, handicrafis, ctc.
which, on the one hand, ingreases their source of income and, on the other
hand, provides an opportunity 1o use local resources in terms of money,
materials and human resources, allowing them tn enhance their skills for

cconomic well-being.

Solar Clectricity has opened a wide door to the inhahitants of solar electrilied
village of both districts through TVs. Now they can encounter information on
the same day about what has happened in the world. T_hc:f can now learn many
new things such as life styles, civilizations, cultures, languages, etc. They now

have a new means of information and enlertainment

Ilileracy among adnlis in rural arcas is still very high despitc the enormous
cfiort of governmental and non-governmental organizations to reduce the

illiteracy ratc in the village.

It is very difficnlt to convince them to rcad and write. As solar eleciricity
enlers into the village and people started to use radio and T'Vs in their home,

they are gradually scnsilised to the necessity of being literate. Fven those who
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do nol know how to read and writc arc pradually lcaming many new things
from radio and TV. On the other hand this solar electricity is playing an
indirect role on awareness of Human right, Health, Hygiene and Sanitation,
redncing some human diseases, women's empowerment, changing status,
protective Security, reducing out-migration towards urban area. In a word sclar
clectricity plays an enormous role in the overall rural development. In my study

it is proved in many ways.

So, it (herefore necessary to take positive sieps from the govt, and private
scctors to increase the solar electricity the other rural areas of the country in an

ellective way which will ultimately introduce the new horizons of rural

development.
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Bangladesh University of Engincering and Technology
Department of Urban and Regional Planning

Questionnarre for
Impract of utitization of solar cnergy in some selected rural areas of Thakurgaon and
Dinjpur Distriet

(For Research Purpose only} Identilication o,

L IDENTIFICATION

Mamc of the Tlowsehnld Head e eeeesiiiisseennnmeeeenes

House noen,, e

[N 114, | T

Village e

Mame of the Respondent ... Relation with Head e

Houwsehold Electrified status, Solar Elecirficd [

Nen-electrified U
2. FAMILY INFORMATION {For Lieth Solar clectrilicd and non-electrified
arca)

| Age Sex Marital Educalion iDm‘upalion

. Status | Main f Secondary
1 2 3 4 e | 6

| |

2 |

3

4

3

Column-2 - Dhale i) Female

Column-3 : 1) Married 10 Unmaned i) Widow/Widower iv) THvoreod ) Seperared
Column-4: 13 Hliterate i) Signatur: ooly i) Primary (v) Secondary +3 5.5.044)

H.5 C wii) Deeree & Above,

{olumn-(5+ 8) . 1) Owoer cultivator i) Tenant farmer 1 Agriculture labowe vy Non-
asrculmiral v Service holder vid Petly traders vil) Transport worker wii) Bosimeass ix)
Carpenter k) Rickshaw/van puller. xi} Fisherman xit) Bousunan xiii) Blacksmith xiv)
Tailor av) Driver xv1) MBBS xviid Village Doctor/Quack xviiid Homepath xix) Imam
xx} Retired service holder xai) Student xxii) Umnbrella Repairey xxiii) Other,

I, HOUSEHOLD ACTIVITIES | For Both Solar ¢lectrilied and non-electrified
area)
1. Far highting heame what i3 used”
Kerosene lamp []
Hursicane ]
Charger ]
[]

Solar Electricity



2.1t kernsene is used, how much kerosene per week is needed for Iighting purposes?

el 1111
3. Do vou have any radio?

Yes I:I
Mo I:l

4 Tlow radico is run?
Solar electricily D

Baltcry I:I

A0 battery 15 used, herw mich money 15 needed for buttery purposcs 1o run tadio?

LA

& Do vou have any welevision?
Yes |:|
Mo I:'

7. How television 15 run”
Solar electricily D

Battary |:|

& If batiery 13 vscd, how much money is needed for battery purposes to run
television?

] | ¥
9 Iy vou have any lorchlight?

Yey |:|

Ko I:l

L



L&, Household allocation of ime (jusl one usual day: average of last ong weel)

e | Tane Type of Acwenty | Allocanen of ACTIliEs new Activities which | Aincount of

hers Petweeen | and alliseation al | me Graciavey | aller 511% aEnedle onime | s hougsfsime
IR0 L il 2uch Aol HHE deatlahle alier
pmand | ey 3HA
5laap

| ! 1 E] © n T

AC I Tire il Tiire folvaly (RTRITN B fee Ly Linn

= |

=

F

=

i

Z

b

=

=

(=9

5]

= &

£ 8 !

E 3 I

L 3

o u I

Ed

v E |

-
5 I

- o

£3

E 7

=

= o

c =

w2 1

Columns 4-7 are not applicable, if no clectricity in the household.
Activity codes: Siudy = 0L Sewing = 02, Teaching kids = 03, Watching TV= (4,
late night news BTV{11.00-11.30) = (5. Radic = (6, Husiness = 07 Net making =

(8, Threshing = 04, Mat/buskel e making

0, Weaving and related = 1L,

Anending socio-cultwal functions = 12, Performing religious aetivines = 13, Conking
15, Cleaning wiensils = 16, Bed preparation = 17, ¥Yisiting neighbors =
158, Gossiping = 19, other = X

= 14, Bating =

4. HOUSEHOLD INCOME (Both Solar electrified and non-clectrilicd arven)

Sl Source of income Present statis § Solar Past status [ non-
11ty clegtrified! non-electrified | electrified condilion)
condthion)
Mumber Mhlarkel Mumbire Mlatloet
value value
| Crop agriculture
Wage labour
Aagriculnue
3 Waze labow nom-
agriculiure
4 Livestock
S Poultry !
4] Tizes/Nuseries |




7 Kitchen/home
gardening

) Fruits! vegelables

¢ | Pisiculwre/lishernies

[0 | Busingssishops

Ll Rent: house, shap

2 Salaried
employment
13 Lransport, van,

rickshaw, boart,
metureyele, cvele.

Caollag: indusfry

i Plantatiom on Khas
Landd

16 Orhers

£ INCOME GENERATING ACTIVITIES (Solar Electritied village}
| Apart from doing houschold work, do you do any other 1GA?

ey H
NG

2. What are those activities?

3. How much did you earn last year?
e emmmmmmeee———= Tk [ cash and kind combined)
4, Whe takes decision as to spend the inoney earn by you { her) 7

Yoursell enly D
Husband anly |:|

Juintly |:|

5 1o you think that your wonkload for houschold chores has reduced due w solac

clectneity?
Yes D

Mo D

6.1} you have more Tiee (leisure) time before sola electrification?

Yes []
No []



. MODERNIZATION EFFEC T THROUGE RADLIO AND TV (For solar
vlecirified arca)

1. Do you listen to radio more now a day than hefore SHS?
Yes |:|
No [

&. Do you watch TV now a days more than before SHS?
Yes []
No []

9 1o vou assist children with Lheir education now more than hefore SHSY

ey [:l
Ny l:l

10 Do you lsten 1 TV

Yes |:|
Mo |:|

il How long 9o you listen TV? «=-—---——- minulcs por day

12, What do you listen to TV?

Folk song
Muodern song
MNews

Drarma
Health-Nurrition
Aar reluted

Cruema

O Ood ood

Other entlertzmment [:l

Not applicable []

13 Which cultural programs do you enjoy most. which are shown on the TV
Bangla dmama/drama senal |:|

Flim [:l

English dramasdrama serial - []



(4, What are the arcas (suhjecliissues) you have leamnt from TV watchung and
subsequently {(Knowledge gained) used/pracheed/disseminated { Which are tound
useful in Iife} ?

value of gnod health
Value of educanon

Value of fomale education

HiEnn

Urility of Fumily planning

Development of knowledge

base through paticnal/international news |:|
Improvement in agricultural practice []
Knowledge aboul modern tishing. [:I

Knowledge about integruled pest management [ ]
Govt, program about distribution of khas land L]
Prohibition of dowry D
Laws about divorce D
Legal tools to combat violence against women [
Local governance issues
Women's Right issues

Issues of human dphts

Equal rifghts for

O Ogo

hovws and girls through Mina Cartoon

Others (spacily} e

| 5. Whether knows about the [ollowing and main/major source of information?

S| Iems Wherer Koows | Source of
10 or Not Know inlormation
l Fauality of man and women in tenns of

ACCESS L0 TCSOUTCLS
2 | Fquality of men and women in terms o

emplovment, wage {nen-discrimination)
3 | Women reafficking: punishable criminal

otfense
4 | Child trattickimg: punishable criminal




[ ottense

5 Acid throwing ;| pumshable crirmnal offense

6 | Informed choice in family planning usc

7 | Egual rights of men and women o vete and

parficipate in clection

Column-2: 1) Know 1) Sof Know
Column-3: i1 Radie i) TV iii) Neighborfrelative iv) NGO v Govt-worker, v ather
16 Was (here any marmiage event in your househiold during the lase 3 years?.

Yes [ ]

M D

17. Who was grven mardige w and where?

Y5 Mo Flectrification status ol houschaold

Solur electritizd | Non-clectrfied

Boy/som

Cirlidanghoer

18, If you are to arrange marriage for your son or daughter, other things bewng equal {
eg. economic status, educational qualificalion, employment status etcl what lype of

household you will choose-eglectrified ar nen-electrilied.

Solar clectrfied Maon-cleiribizd

For son

For daughter

7. EDUCATION (LITERACY, ENROLMENT AND QUALITY?
[For Both Solar electrificd and non-elcctrilied area]

Total Can read Bangla | Primary Secondary | Tertiary
Ma. alphabets,  wrile and
name and  have hizher

[asic nUINCracy

3 years
and above

15 yeurs
and above




Marks altained in the last final examination: boy and girl{age 10-1k)
Boy: Class -——-—, Marks obtained —---——--- { ot o ——mm e }

(nrels Clags---——--- . Marks obtained -——-ssaeeee- {0UL O -- - === i

¥, LIGHTING FOR MOSQUE {For both solar-electriticd and non-electrificd
areas)

1. How mosguie is lighted at mght?
Humcane [:]

Candle |:|
Charger [:]
Solar light

2 What 15 the opinion of prayer man about lighting?
Satistaction []

Dissanstaction D

Mo opinion

0, LIGIITING FOR COMMUNITY MEETING (Both electrified and pon-
clecirified aredx)

1. Hiw commupiry meeling is hghted at night?

Hurmicans [:]
Candle []

Charger D

Solar light D

2. What is the opinion of the parlicipant about lighling for (he commumty meeting”?
Suliskaction |:|

Dissarisfaclion |:|

No opinion



Bangladesh University of Enpgincering and Technology
Department of Urban and Regional Planningg

Questionnae Tor
Impact of utilization of solar energy i some selected Solar Elect mied Rural Markel
of Dhinajpur Distnce
A. Geoeral:
1. Wame of the rural market
2 Address
3, Tlectricity Stams:

B. Site, Building and Surrounding

1. Adjacent land uzsc

Residential ]
Commercal L—_|
Residential-Commercial [

Others |___|

2. Name ind distance [rom nearest

Namé ii-lanee {in tt)

City center

Folice station .

Fire station

HuspilaliCl Lic

Public telephonc

3. Nearest Rural Hhghway
.............. {t wide, —............. ft distant from shopping cenier.

C, Physical Aspect of the Building

iy Types

- Pucca

. Kami puccd

. Kutcha

. Jupri,

. On the ground.

4 1.0 —

th e

2} Land accumcd (percenly smes--------—

o



1 Basic Amenities

Gu
1. Avadaliiity of water supply system

| Yes D
L [)] D

Maode of ransporianon

. Cooli. D
- Rickshaw

. Yan

. Truck.

| ]

S JU P

X, Markel has

(nerhead waler tank Gal
Woaler roservior Gal
Eleciricity gengrarm kow

{F) Shopping Environment

I Mo of shopy

Types ol shops Mo
Grocery

Statignery

Tea srall

Fharmaey

Elcctiwe goods
Cuonfectionary

Ready made garments
Bedding shop

Salnon

Furnilure

Crocary shup
Jewellery shop
Phone-Fax shop
Baucry charge shops
Mobile charge shog
Fancy itgm

Books

(Mhers

3

. Shops are

. Private
. Teased
, Drwned

s el -



3. Crowd

14-12 win 12-5 pm 3-10 pm

oo of cuglumers

No. of shopkeepers

Window shoppers

Hawkers |

1_Dthers, (specify) 1

{F} Questionnaire for Wholesales & Relailers

1. Far how many years the shop is electrified? Since-----------mmonmmem-

2. When the shop was not electrified what was your monthly sole --—----- (Tk.}
3. Monthly sale is now —-—-------=-- ({Tk.}

4. How long the shop remains open after the sunset?
Belore solar electrigity----—-—-—---== Now---—------Tolal opening hour ...

5. What were the disadvantages when your shop was nol electrified?

U} Sales was [ower
i} Lexs profit

il Pewer custamers
iv} Others

6. How much your average monthly expenses for lighting purposcs?
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