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Abstract
The power supply situation in Bangladesh is very precarious. Out of about 25

million households of Bangladesh, only around 4.2 million had been brought

under the conventional network of electricity till to-date. Since (he rural

network is characterizcd by a comparatively lower consumer density, it often

becomes difficult and uneconomic to reach electricity to all villages, islands,

coastal areas, 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 distribution which can be

conveniently provided by Photovoltaic (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 betwecn 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 total installed capacity of solar

photovoltaic applications has reached 800 KWp (estimated) and about 15,000

solar home systems (SHS) are operating in different parts of the country.

(Mazumder, 1995).

With a view of ex:perimenting this new solar technology under the climato-

socio-economic conditions of Bangladesh, Rural Electrification Board (REB),

Local Government Enginecring Department (LGED) and some Non

Govermnent Organi:mtion (NGO)s have installed solar house hold system in

several rural areas oftbe country.

The Solar Photovoltaic Pilot Project and its successful operation create the

initial confidence of the operators as well as the rural consumers to the extent
that this is a technology that functions and enhances the quality of life in terms
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of povcrty reduction, income generating activities, literacy ratc, access to

information and entertainmcnt, environmental protection, etc. at remote and

far-flung areas where the conventional elcctricity grids would never be techno-

economically viable for various reasons.

To dctel1lline the actual impact of solar energy on rural1ivelihood in this study

a comparison has been made between thc solar electrified and non-electrified

rural areas in both "lbakurgaon and Dinajpur Districts based on some rural

development indicators and finally some rccommendations are suggested in

order to overcome the problem of solar technology so that in future solar

technology can play a great role to allcviate the energy crisis in rural

Bangladesh.

Title of the study
Impact of utilization of solar energy in some selected rural areas of
Thakurgaon and Dinajpur district.

Thesis supervisor:

Dr. Roxana Hafu
Professor
Department ofUman and Regional Planning
Bangladesh University of Engineering and Technology.

•



ADB
BAEC
DeSIR

BAU

FAO

GS
IDCOL

PV

PDB

REB
SHS

Abbreviation

Asian Development Bank

Bangladesh Atomic Energy Commission

Bangladesh Council for Scientific and Industrial Research

Bangladesh Agricultural University

Food and Agricultural Organization

Gmmeen Shaktl

Infrastructure Development Company Limited

Photovolatic Technology

Power Development Board

Rural Electrification Board

Solar Home System

'"



Contents

Acknowledgement
Abstract
Contents
List of Maps
List of Tables
List of Figures

Chapter- 1: Introduction
1.1 Background of the study
1,2 Research objective:!
1.3 Scope of the sludy
1.4 Limitations cflhe study

Chapter-2: Methodology
2.1 Outline of Methodology
2,2 Selection ofthc study area.
2.3 Literature Survey
2.4.1 Secondary sources.
2.4.2 Primary sources.
2.5 Data Processing and Statistical inferential analysis.
2.6 Graph ofmcthodolob'Y.

Chapter-3: Literature Review and Impact of Solar
Electricity in Rural Development.

Chapter.4: Solar Eleetridty in Bangladesh

Chapter-5: Description of the study area.
5.1.1 Solar Electrified Rotoay Village
5.1,2 Non-Electrified Anjamkhor Village
5.1.3 Solar Electrified Guliara Village
5.104 Non-Electrified Manikbati Village

Chapter-6: Impact of Solar Electricity on the study area
6.1 Sociallmpact
6.1.1 Change in Daily Work Schedule.
6.1.2 Increased Working Hours.
6.1.3 Access to Infonnation and Entertainment.

Page no.,
ii

'""'"'viii
'4

5-8

9-22

23-41

42-47

48-52



6.2 Economic Impact 52-66
6.1.1 Promotion of small enterprises.
6.2.2 Income generating activities.
6.2.3 Reducing use ofkcrosene.
6.2.4 Some other income generating activities in narrow scale.
6.2.5 Povcrty reduction activities.
6.2.6 Effect of solar electricity on rural market.
6.2.7 Comparison of solar electricity with traditional electricity and kerosene.

6.3 Educational Impact
6.3.1 Literacy ratc.
6.3.2 Enrollment Ratio.
6.3.3 Quality of Education and Associated reasons.
6.3.3.1 Expenditure on education.
6.3.3.2 Educational attainment.
6.3.3.3 School Attendance Rate.
6.3.3.4 School Drop-outs.
6.3.3.5 Educating the adult people.

6.4 Impact on Awareness of human
right, health, Hygiene and Sanitation.

6.5 Impact on reducing some human diseases.

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

6.6 Impact on Protective Security.

6.7 Impact on reducing out migration towards urban area.

6.8 Impact on environmental protection.

Chapter-7: Recommendation and Conclusion.

References

Appendices
A. Qucstionnaire on household survey
B. Questionnaire on rural market survey.

66-74

75

76

77

78

78

79

81-86



List of Maps

Pagc no.

:Map-I:Basemap of the Rotnayand Anjamkhor

villageofTbakurgaon District.

Map-2: Basemap of the GuliamandManikbati

villageofDinajpur District

List orTables

44

43

Table-4.l: RecentRenewableEnergyTechnology 27
(RET) installationbased data by REB

Table-4.2:StatusofRellewablc Eoergiesand Energy 31
Efficiencyrelatedprojectsunder rDB

Table-4.3:BAECsolar eneq,,'Yprojects 32

Table-4.4:Summaryof solar energyinstallationunder Gramecnshakti 33

Table-4.5:SystemDescriptionof SolarProject ofCEMS 38

Tablc-4.6:Solar energyinstallationof SiemensBangladeshLtd. 39

Table-4.7:SustainableRenewableEnergyprogramof LGED 40

Table-5.1:Comparativephysicaldescriptionbetween
Solar-electrifiedand non-electrifiedstudyareaof.lbakurgaon District 44

Table-5.2:Comparativephysicaldescription between
Solar-cleetrifiedand non-electrifiedstudyareaofDinajpur District 46

Table-6.1Activitywisc daily averagetime
(between6 PM and bed time) spent after sunset (Dinajpur) 49

Table-6.2Activitywise dailyaveragetime
(between6 PM and bed time) spent after sunset (Thakurgaon) 49



Table- 6.3; Average working hours orthe
two villages ofThalrurgaon District

Tablc- 6.4: Average working hours oflhe two
villages ofDinajpur District

Table- 6.5: No. of small enterprises ofllie two
villages ofThakurgaoo District

Table- 6.6: No. of small enterprises of the two
villages ofDinajpur District

Table- 6.7: No. ofinoome generating activities oflhe two
villages ofThakurgaon District

Tablc- 6.8; No. of income generating activities of the
two villages ofDinajpur District

Table- 6.9: Transportation Cost for Kerosene and Batleries
oilhe two villages ofThakurgaon and Dinajpur District

Table-6.10: Solar Electrified Rural Markets
scenario in Dioajpur District

Table-G.l!: Compare cost of lighting of shops before
and after solar electricity

Table-6.12; Overall Literacy Rale of the two villages of
Thakurgaon and Dinajpur District

Table- 6.13: Expenditure on education (for male and female)
oflbe two villages ofThakurgaon and Dinajpur District

Table- 6.14: School Enroliment Rate of the two
villages ofThakurgaon Distrcit

Table- 6.15: School Enrolment Rate ofllie two
villages ofDinajpur District

TabJe- 6.16: School drop-outs oflbe two
villages ofThakurgaon Distrcit

Table- 6.17: School drop-outs oflbc two
villages ofDinajpur District

50

50

53

54

54

55

56

59

62

68

69

72

72

74

74

'"



--._~ - viii

Page no

List of Figures

Fig-6.1: Comparison of no. of Televisions for aC(;ess
of information and entertainment between two villages ofThakurgaon. 51

Fig-6.2: Comparison of no. ofTVs for acC(;ss
of information and entertainment between two villages ofDinajpur. 51

Fig-6.3: Comparison o[no. ohmall enterprises
between two villages ofThakurgaon. 53

Fig"6.4: Comparison of no. of small enterprises
between two villages ofDinajpur district. 53

Fig-6.5: Comparison of Transportation cost for kerosene and
batteries among two villages of Thakurgaon. 55

Fig-6.6: Comparison of Transportation cost for kerosene
, and batteries among two villages of Dinajpur. 56

Fig-6.7: Impact of solar eledricity on better standard of living. 58

Fig-6.8: Comparison of daily income of village shopkeeper
among the solar electrified and non-electrified condition of his shop 61

Fig-6.9: Comparison of average business hour among solar
electrified and non-electrified condition. 61

Fig-6.IO: Comparison of daily avcrage time open the village market
shops after sunset among the solar electrified and non-electrificd condition 62

Fig-6.11: Comparision of daily cost of lighting purposcs of village shopkeeper
among the solar electrified and non-elcctrified condition of his 'shop. 63

Fig-6.l2: Comparison of overall literacy rate betwoxn
two villages ofTbakurgaon.

Fig-6.13: Comparison of overalllitcracy rate between
two villages ofDinajpur.

Fig-6.14: Comparison of average expenditure on education
for male between two villages ofThakurgaon.

Fig-6.15: Comparison ofavcrage expenditure on education
for female between two villages ofDinajpur.

67

67

70

70

t



Fig-6.16: Comparison of school attendance rate between
two villages ofThakurgaon.

Fig-6.17: Comparison of school allendance rate between
two villages ofDinajpur.

Fig-6.l8: Comparison of school drop-out rate between
two villages of Thakurgaon.

Fig-6.19: Comparison of school drop-out rate between
Iwo villages ofDinajpur.

71

71

73

73



Chapter-1
Introduction



-
Chapter-l
Introduction

1.1 Background and present state of the Problem:

Solar energy is one of the major sources of renewable energy. TIle introduction

of Photovoltaic (PV) technology has made it possible to generate electricity

dire>:tly from the sun. Solar energy's unique attributes of no need for fuel, high

durdbility and reliability and being able to oper<lte for prolong periods without

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

Different Solar pholovoltaic (PV) applications are gaining acceptance as a

technology lor electricity generation in remote and rural areas inc1uding- Solar

Home Systems (SHS), Rural Market Electrification, School Electrification,

Health Clinic I Hospital Electrification, Cy<:lonc Shelter Electrification, Micro

enterprises (grocery shops, tailoring shops, clinics, restaurants, sawmills, rice

mills, cellular phone services, barber shops) electrification, rCT Training

Centre Electrification, signaling, Remote Telecommunication and Remote

Rainfall Measuring Station, Water Pumping, pest control, aeration pumping for

aquaculture, fish and poultry farming, etc. Thus the PV electricity is

contributing to overall rural development.

Out of about 25 million households of Bangladesh, only around 4.2 million

households had been brought under the network of conventional ele<:tricity till

to-date (World Bank., 2002) Since the rural network is characterized by a

comparatively lower consumer density, it often becomes difficult and

uneconomic to reach electricity to all villages, islands, coastal areas, hilly

regions and other inaccessible parts of our country within the command area of

a Rural Electrification Board. The only way 10 overcome this difficulty is the

decentralized mode of power distribution which can be conveniently provided

by PV sy.;tems. This is a unique advantage of this new technology. Secondly, it •
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does not need any conventional fuel and as such there is no fuel cost- a great

relief in these days of energy crisis, Thirdly, lhere is no moving part in this

system resulting into noiseless functioning leading to long durability and

soundless environment.

Bangladesh is situated between 20.30 - 2638 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 home systems (SHS) arc operating in different parts of the country

(MaZluuder, 1995).

With a view of experimenting this new solar technology under the dimato-

socio-economic conditions of Bangladesh, Rural Electrification Board (REB)

has undertaken 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 areas of the districts Ku~htia, Thakurgaon,

Dinajpur, Sherpur, Jhenaidah etc. Tn this PV projects the beneficiaries arc the

inhabitants of remote and isolated rural areas, local manufacturer, shop-keepers

of hat (rural -markets), bazaar, students, social institutions, health center etc.

The Solar PV Pilot Projcct and its successful operation has created the initial

confidence ofthe operators as well as the rural consumers to the extent that this

is a tedmology that functions and enhanccs the quality of life at remote, far-

flWlg areas and inaccessible islands, where the conventional electricity grids

would never be techno-economically viable for various reasons.
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The main aim of this study is, therefore, to contribute to a better understanding

of the potential impact of PV systems on sustainable agriculture and rural

development especially concerning income-generating activities in some

selected rural areas of Dinapur and Thakurgaon districts where solar energy is

already in usc.

1.2 Research Objective:

The aim of this research is 10 fmd out the suitability of solar energy for rural

development. To achieve the aim the following objectives have been set:

i) Compare rural development in areas willi and without solar energy.

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

iii) Compare solar energy with traditional electricity system.

Possible outcome:

It is expected thaI the study will help to increase our knowledge on potential

impact of the use of solar energy system on ruml development especially

concerning income-generating activities and its sustainability. It is, in fact, of

paramount importance to identifY the potential contribution of PV to ruml

development in order to gain further ftnancial and political commitment for PV

projects and programmes and to design appropriate PV projects.

1.3 Scope ofthe study:

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

areas of TItakurgaon and Dinajpur by comparing them with the two non-

electrified ruml areas of two districts respectively based on some rural

development indicator such as Agricultural production, Fisheries <wd livestock

production, Educational facilities, Commerce and Business facilities, Health

ser:vice improvement ,scope of employment opportunity for woman-such as

sewing, tailoring, small cottage indust!)', etc.
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Methods used in this study include field investigation, site survey, household

questionnaire survey, rural market survey, data collection and analysis,

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

work was dependent on primary and secondary data, information and opinions

of concerned people. The scope getting correct and required information was

dependent on the following-

• The sample size and selection of variables were limited to a manageable

level by considering time and resource constraints.

• As solar energy was very nxently introduced in the study area, it was

difficult to find out the depth of impact of solar electricity 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 country is measured by some indicators- such as

Agricultural production, Livestock and fisheries production, Educational

facilities, Commerce and business facilities, Health service facilities, Law and

order conditions, economic activities, income generating activities, etc. To

measure the influence of solar technology on the above indicators, the
tollowing mcthodologywill be adopted:

2.2 Selection of the siudy area: To determine the actual impact of solar

energy on rural development some rural areas were selected willi respect to

topography, income level, literacy, communication sYstem, cropping pattern,

business pattern and other conveniences where some areas are provided with

the solar energy and some arc nol. For this purpose, two rural areas were

seloxted from Thakorgaon District and another two ruralllTeaS were selected
from Dinajpur District.

2.3 Literature survey: An elaborate literature survey on the topic has been

carned out for a better understanding and representation of the issue. Due to

nature of the topic a part of the study has been based on publisbed references,
studies and official documents.

2.4 Data collectioo; For the purpose of the present study the required

information has been collected from two sourees:
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2.4.1 Secondary sources: The secondary data on solar energy have been

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

-Various uses of solar energy in rural area:; of Bangladesh trom Local

Govenunent Engineering Dt:partment (LGED):

-Sustainabillly of solar energy technology in Bangladesh from the Centre for

Energy Studies, Bangladesh University of Engineering and Technology
(BVEn;
-The prospect of solar energy in Bangladesh from the Bangladesh Council for

Scientific and Industrial Research (DeSIR);

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

Rice Research Institute and BangladeshAgricultural University(BAU);

-The cost of traditional electricity system in rural area from the Rural

ElectrificationBoard (REB)and tbe Power DevelopmentBoard (PDB).

-Demographic information from the BBS and other infonnation of Livestock

and tlsheries production, Educational facilities, Commerce and business

facilities, Health service facilities c,t.c from the Upazilla offices of the
concerned area.

2.4.2 Primary sources: The utilization of solar energy may playa great role

in agricultural production by water pumping for irrigation, pest control,

aeration pumping for aquaculture. It can increase tlsheries production by

fisheries lighting, incrcase educational facilities by school electrification and

increasing children's study hour at homes, increase commerce and busineSll

facilities by lighting systcm for the grocery shops, tailoring shops, restaurants,

barbcr shops etc., increase health service improvemcnt 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 improvementwas also evident in the study areas. The actual

impact of the solar energy was rcvealed by the household and rural market

questionnaire survcy. For this purposes all the solar houses (n=300) of Solar

,
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electrified sludyarca ofThakurgaon District and all the solar houses (0=475) of

Solar electrified study area ofDinajpur District were sele<:ted. The houses from

non-electrified study area of Thakurgaon and Dinajpur Districts were selected

randomly. The survey was conducted to know about the condition of the study

area a year before 8Ollll" electrification and a year after the introduction of solar

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

• Agricultural production

• Fisheries and livestock production

• Educational facilities

• Commerce and Business facilities

• Health service improvement

• Law and Order condition

• Performance of daily activities

• Performance of household activities

• Income generating activities.

• Scope of agro-industry

• Scope of recreational facilities

• Scope of employment opportunity for woman (such as seWing,

tailoring, small collage industry, etc).

The above survey was done through household interviews in both the villages.

Different people were interviewed, such as farmer, teacher, businessman;tailor,

small traders, fIshermen, union chairman and members. This provides

information from a wide range ofpcople.

2.5 Data Processing and Statistical Inferential Analysis: After

completion of the collection of above dala it was processed to establish the

objective ofrescareh work.
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Chaoter-3

Literature Review and Impact of
Solar Electricity in Rural Development

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

problem in rural Bangladesh. He said, "Energy is a crucial input for economic

development and for improving the quality of rile. Energy resources in

Bangladesh comprise of commercial resour<,;esand biomass resources. Only

about 37% ofthe needs of energy arc met by commercial energy; the remaining

needs, mostly in the rural areas of Bangladesh are met by biomass fuels.

Energy planners must keep in mind thaI Bangladesh is facing energy crisis

today and deforestation is taking place mpidly with consequent problems on

ecology and environment. Among the alternative energy sources, renewable

energy appears to be promising. Bangladesh with a population of ISOmillion

in 2000 needs to concentrate on correcting the ecological imbalances by

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

use of petrol cum 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 recommended following systems- (i) biogas system

for heat and motive power, (ii) Soiar photo voltaic power systems fpr domestic

lighting, \VUterpumping, medicine refrigeration and data communication and

soiar thennal systems for heating purposes. (iii) Small scale h)dro power

systems for mechanical and electrical energy and (iv) Windmill based power

generation, water pumping and battery charging s)'Stems.

In "Renewable Energy Technologies, Their applications in developing world'

(1991) L.A Kristoferson and V.Bokaldcrs, different t.e<:hniquesof using solar

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

is discussed.

In India, many solar energy projlXts has been conducted p.r.s. Husain and

Pandey (1991) discussed about some solar energy projects in Orissa in their

book" Micro-Level Energy Planning". In that book they showed that energy

planning for rural areas is very important for developing nations. The success

of energy planning for any particular area depends on integrntion of use of

various energy sources, both traditional and renewable.

Power cell, Ministry of Energy and Mineral Resources of Bangladesh has

published "Status of Renewable Energy in Bangladesh" in 1997. In that report

present energy situation of Bangladesh and status of renewable energy is

discussed in detail. Renewable and rural energy policy is also discussed.

According to the report, pholovoltaic systems will he ideal for the 2500

cyclone shelters which not only provide shelter for about 1000 perso'ns each

during an emergency, but also serve as community center, school and health

center one year round basIs. Each could require about I to 2 kWp to provide

power for lighting, warning beacons, refrigerators, water purification, radio

communication, TV, etc.

Bangladesh Atomic Energy Commission (BAEC) launched a number of PV

pilot projects to asses their teclmical feasibility and social acceptance and to

detennine the potential for local manufacture of system components.

In the Status Report of Gramecn Shakti, (April 2000), present status of

Grameen Shakti and the aim oftbe organization is briefly discussed. Grameen

Shakti has sold more than two thousand of solar home systems in different part

of the country between 1997 to 2002. As the projocls aimed at the poor
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villagers, Grameen Shakti offer two credit policics for those who want to buy

the systems on credit.

3.2 Solar Energy and Rural Development:

Rural people are still an important majority in most developing countries and

according to statistics will continue to be so until lar 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 the lack of access to necessary basic services by the poor,

especially the rural pOOf. Rural areas generally haroour an unequal share of

poverty, especially in developing countries. Rural areas ollen suffer from a lack

of attention on the agenda of national and international authorities since most

of the political and economic attention is given to industry-driven economic

growth. Apart from the unlilimess to such a big mass, it also represents an

enormous amount of missed human capitaL Funhermore, 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 whole. Particularly in

many developing countrics, rural areas and their natural and human resources

are the cornerstones of the economy and should therefore be a major focus on

the development agenda

In 1991 Food and Agriculture Organi7,ation(FAO) defined a framework for the

Sustainable Agriculture and Rural Development (SARD) as part ofits mandate

to bettcr 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 chanb'C in sueh a

manner as to ensure the attainment and continued satisfaction of human needs

for present and future generations. Such sustainable development (in the

agriculture, forestry and fisheries sectors) conserves ~and, water, plant and

animal genetic resources, is environmentally non-degrading, technically

appropriate, economically viable and sociaily aeceptable~. 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 pointed out thaI enefb'Y plays an important role in many

basic human needs and in agricultural and economic development in rural

areas.

Some examples of import anI activities requiring energy inputs in different rural

sectors are:

• Agricultural se<:tor: irrigation, land preparation and fertilization;

• Household sector: lighting, food processing and conservation, cooking;

• Rural industry and commercial services sector: lighting, processing;

• Community and social services: water pumping, refrigeration for health

centres, lighting of communal buildings.

This study focuses on solar photovoltaic (PV) systems, which can fulfill only a

part 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 PY technology, decreasing

prices and growing experience in the organizational aspects ofintroducing this

new technology, many other applications of PY have shown their potential.

This promises to open the door for a greater contribution ofPY systems to rural

development.

3.3 Solar electricity for rural development: Experience in the
DominicanRepublic

The cost and difficulty of providing electricity service to rur"l areas in

developing oountries has left an estimated two billion people worldwide

without the benefits of electricity. But in the Dominican Republic, as elsewhere

in the developing world, the increasing use of solar phOlovollaic technology

offers a practical alternative for rural electrification and promises a brighter
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future for many rural communities. Since 1984, Enersol Associates, a US non-

profit organization and ADESOL, Enersol's Dominican counterpart, have

fostered rural electrification in the 1)Qrninican countryside using an approach

called the Solar-Based Rural Electrification Concept. or "SOBASEC". SO-

BASEe makes use of photovoltaic technology and local hwnan and

institutional resources to bring power and light to rural communities beyond

the reach of existing electricity distribution networks.

3.3.1 The SO-BASEe model: First developed in the rural town of Bella Vista

on the Dominican north coast, the SOBASEC approach uses micro-cntcrprise

and credit program development to make solar technology available and

atlbrdablc. To date, this approach has resulted in the installation of over 2,000

solar electric systems in the Dominican Republic. Hundreds of systems have

been financed through pilot-scme revolving funds operated by non

governmental organizations (NGOs).

3.3.2 Environmental Benefits: Photovoltaie systems provide many

environmental advantages over other electricity supply options. The small

stand-alone photovoltaic systems an: highly energy-efficient and have little or

no land usc impact. Tn rural households, the systems typically replace kerosene

lamps with electric lights. Kerosenc lamps degrade indoor air quality by

emitting carbon monoxide, sulfur dioxide, and mddes of nitrogen. They also

present a serious fire hazard. By rcplacing kerosene lamps with .solar-powered

clectrie lights, each pholovoltaic system displaccs an estimated three to six

tones of the greenhouse gas carbon dioxide over its twenty year life.

Widespread use of photovoltaic for rurm electrification oould prevent the

release of millions oftoncs of carbon dioxide.

3.3.3 Development benefits: Solar-based rural electrification improves the

quality of rural life in many ways. Most notahle among the quality of life
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benefits is the improved lighting from electric lamps over the traditional

sources, kerosene and candles. A World Bank (1988) study found that one 15

watt fluorescent lamp (or one 60 watt incandescent lamp) provides the same

amount of light as 18 kerosene wick lamps or 60 candles. In addition to

improved household lighting, several solar electric systems now light rural

Dominican schools, health clinics, and community centers. Solar-based rural

electrification also complements and aids economic development efforts.

In the Dominican Republic, two dozen [o<;aitechnician/entrepreneurs now

make a living by assembling, installing, and maintaining soiar- electric

systems. While the comparatively small amount of energy generated by 35 to

50 watt photovoltaic systems is not sufficient to power motors for machinery or

other traditional "productive use" applications, a number of the 2,OOO-plus

systems in tho Dominican Republic do provide limited power and light for a

range of small cottage industries, timn-related activities, and rural stores.

Once a worktbrce of trained local technicians gained employment installing

small solar-electric systems, the installation of more technically sophisticated

solar-powered community waler pumping systems became possible, with

added confidence in the availability of locat maintenance services. While an

estimated 40% of the rural Dominican population lacks access to potable water,

photovoltaic-powcrcd water pumping systems effectively deliver fresh water in

many areas from subterranean sources. Enersol and ADESOL have

incorporated water pumping into the curriculum of their training courses for

more experienced solar energy technicians, and have assisted with the

installation of four community watcr systems to date. Over time, the usc of

renewable energy powered water systems is expected to increase substantially.

3.3.4 E:a:paDsioD potential: rhotovoltaie systems arc now the lowest-cost

option for satisfYingmany of the electric energy needs of areas not served by
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distributed electricity, particularly in developing cOWltrics where the amount of

sunshine is generally high and rural household electricity demand is

comparatively low (Empresa Electrica de Guatemala, 1993; Inversio, et aI.,

1991). Their cost-effectiveness for small-scale power supply in off-grid areas,

coupled with the demand for basic electric service which two billion pl:Qple '

currently lack, suggests Ii large role for photovoltaics for rural household

electrification. Initiatives are now under way 10expand the usc ofphotovoltaics

for rural electrification in a number of countries. Enersol is working to replicate

SO-BASEC in Honduras and Guatemala. Several other initiatives arc in

progress elsewhere in Latin America, lUld in Africa and Asia. Some of these

initiatives, including projects in Brazil, India, Indonesia, and Zimbabwe, are

receiving substantial support from bilalcml and multilateml development

sources. The success of these initiatives have further opened the door to

international financing for solar based rural electrification and thus helped 10

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

ruml areas.

3.4 Solar electricity in rural development: Experience in Nepal

AroWld 60 % of Nepalese, mostly from ruml areas, are still deprived of

electricity. A gamut offaclors are responsible for this bleak situation. and for a

number of villages in the high mountain areas, the cosIoI' extension of grid

ele.ctricity will be prohibitive and local mini-grids from micro_hydro power

plants are not viable in many of these areas. lbis hard fact compels Nepal to

look for other off-grid or mini-grid electricity sources. And solar photovoltaic

(PY) technology has been proven to be a viable option. This technology,

considered to be expensive compared to grid extension or mini-grid, becomes

not only cost-eompetitivc but simple to install as well in such far-flung areas

with sparse population. often becoming the only viable option for electricity

supply.
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The history oruse of solar PV technology for rural eledrification in Nepal and

even worldwide is not vcry long. Nepal saw the first case orrural electrification

through PV when 3 mini-grid PV systems were installed in 1988-89 with

French government support. 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 technology in NepaL By 1993-94, there were 3 solar

PY companies in Nepal. A number of organisations (GOsINGOs/donors)

started providing support for dissemination of SHSs in limited ways. The

government provided subsidies for a limited number of SHS installations

starting from the fiscal )ear (FY) 1995-96.

3.4.1 Solar energy Support Programme (SSP) of AEPC/ESAP ;

The Alternative Energy Promotion Centre (AEPC) launched the Energy Sector

Assistance Programme (ESAP) -- a Danida-supported government programme

-- in April 1999 for 5 years as Phase I, with a p0ssibility of continuing the

support for 10-15 years. The solar energy component ofESAP or Solar energy

Support Programme (SSP) has been supporting dissemination ofSHSs in Phase

1. ESAP took around 2 years to help thc sector set up a subsidy policy, a

delivery mechanism and other programmatic s)'Stems and structures for

integrated and sustainable dissemination ofSHSs.

By FY 2000-01, just before ESAP started providing subsidies on a national

scale, some 8,000 SHSs were installed with subsidy from the government or

with other organisations. Private sector companies have been the prime movers

right from the beginning with support from Agriculture Development Bank

(ADBIN), Alternative Energy Promotion Centre (AEPC), Rural Energy

Development Programme (RED!», etc.

The all-round development objective ofESAP is "to improve living conditions

of the rural population by easing its access to energy technologies with better

performances in terms of productivity, use versatility and envirornnental

impacts" .

,
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Electricity through a SIIS typically sized between 30 and SOWp well suits the

requirement of rural households. And it makes a tremendous difference to the

life of the rural people. Electricity not only provides them with to operate other

appliances for information, education and entertainment. A recent SHS users'

survey conducted in 20 Village Development Committees (VDCs) of 13

districts of Nepal shows 77.73 % of SHS users use solar electricity to operate

radios, 37.44 % to operate cassette players, 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 electricity was a distant dream until a few years back.

Improved child education because of increased study hours and coaching under

electric lamps has been cited to be a benefit by most of the users. Other

benefits cited are increased conversation among iamily members, improved

household activities and improved socialization {interaction among villagers.

Similarly, SAS users have reported that there has been significant decrease in

eye- and rellpiratory- related health problems and improvement in cleanliness

of the household environment. It is obvious that as rural people have better

access to education, information and cnlertairunent, social problems such as

gender and caste discrimination will be gradually alleviated. Having access to

electricity, information and education also helps 1.0enhance rural people's self-

esteem.

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

kerosene, batteries, etc., but also opened up new economic opportunities in

rural areas. The above mentioned study pointed out that users are using solar

electricity in small ways to initiate more productive or income generation

activities. There are good examples of establishment of rural enterprises

directly related to the business (SHS dealers, service centres and spare parts

shops). And there are many examples of household-level income generation or
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enterprises in rural areas such as knitting/weaving, photognlphy, electronic

repair centres, running telephone and fax machines, tuition classes, restaurant

business, video shows etc. In whatever small numbers, the dissemination of

SHSs has directly helped III skill development. employment and

entrepreneurship among rural people. Of course, the extent of creation of

economic opportunities depends a lot more on improvement of the all-round

socio-economic and political conditions in the country.

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

In several ruml development proje>:lsofFAO in Honduras, education has been

identified as an important priority by the target population. 111eregular basic

education programme has not succeeded in providing a literacy basis for large

parts of the population (especially adults, but also children). Cooperation was

sought with a nationally developed adult education programme

(EDUCATODOS, financed by USAID) that is based on radio or cassette

lessons and textbooks, which arc studied in self-help groups, supported by a

fucilitator (mainly for logistical help, external motivation and examinations.).

The programme is hugely popular in many communities that FAO assists. In

the area of Southern Lempira alone about 160 groups are functioning,

consisting of approximately 1,600 students in six different level classes. People

have elasses five to six nights a week and the vast majority pass their exams.

Because most adults arc occupied in the day-time, preferred class hours are

after dark. Groups are supplied with a cassette player (cassettes being highly

preferred to radio lessons because of the possibility to listen to parts of the

message repeatedly), pressurized kerosene lantern and a regular supply of dry-

cell batteries, kerosene and alcohol. The pressurized kerosene lamps showed

regular problems of broken glass, mantels and dogged tubes because of dirt. In

1998 solar lanterns were introduced as an experiment in four villages. In 1999

during the first evaluation participants judged the solar lanterns superior to the
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pressurized kerosene lanterns: casier to handle (no filling, pumping, pre-

lighting with alcohol; no weekly trips for alcohol and kerosene), better quality

light (softer to the eye), no noise, no smoke, and no danger of fire. No
problems were encountered.

In 199922 small PV syslems (24 - 40 Wp) were acquired, with the help of

donations from PV manufacturers, and installed in schools and community

centres. Community groups were organized and !rained to maintain the

systems, to organize the use uflbe building and to raise money tor maintenance

and spare parts. The communities also paid 10-15 percent of the investment

costs, having a choice between a 24 or 40 Wp system. The buildings/systems

arc being used for adult education programmes (replacing kerosene lamps, use

of kerosene, alcohol and dry cell batteries), community meetings, festivities,

etc. Several communities have also established a community shop for basic

groecries in the same building with a PV-powered light facilitating longer

opening hours at night. The education programme itself has been evaluated
thoroughly (Stcenwyk 1997, 1998 and 1999).

The programme was found to have a significant impact on income (on average

US$41 more income for every study year per participant) against costs per

participants (state-financed) of US$28. Traditional basic education costs

US$IOOon average per participant. Other important impacts of the programme

include benefits such as higher self-esteem, 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 to the solar systems, they do

make it possible to impart thesc classes at night. The solar systems also provide

the same service at a lower cost (LeC) and higher commodity, while the bigger

sy.;tems provide far more service. Discussions are presently ongoing with the
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Ministries of Energy, Education and the Social Investment Fund (FHIS) to

include such small 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 oCa renewable energy programme _ is one

of largest and oldest in the world. Started in 1975, it shifted its focus to rural

applications from 1982 onwards. The programme (and number of PV

installation) received a major boost 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 telecommunications

(still around 50-60 percent of installations), lighting (home and street), solar

lanterns, vaccine refrigerators and pumps.

The Ministry of Non-conventional Energy Snurces (MNES) has deliberately

targeted the agricultural sector in its RE-policy. A major part of Indian

agriculture (approximately 30 percent) is under irrigation and another 30

percent is estimated to have irrigation potentia!. The Indian Government has

always stimulated the use of electricity for pumping with subsidized connection
costs and electricity tariffs (up to 80 percent subsidy). This led to high

electricity consumption lor irrigation (25 percent m some states;

Baktavatsalam, 1998) and contributed to a growing gap between generation

-capacity and demand of up to 40 percent in some states. Scheduled power cuts

of up to 75 percent of the day in peak summer months had become a regular

fcature in some states, besides unscheduled power lay-offs, e.g. by overloading

of transfonners. Finally, due to scarcity in material, eonncctions for irrigation

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 PV pumps

werc introduced in several phases. At the end of the first phase, in 1995, 463
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pumps had been installed. 81 percent nrlhe users expressed satisfaction with

the overall performance of the system. At the end of March 1997 a total of J

816 pumping systems had been installed: 58 percent for irrigation and

agriculture; 30 percent for horticulture; and 12percent fot other uses (including

pisci-, aqua- and silviculture). By the end of 1999 a total of 3 100 pumping
systems had been installed.

The most common irrigation system is a 900 Wp surface mounted pump,

costing around U8$6 250 (including electronics, pump and installation

excluding irrigation equipment) 34. At present, [mandai incentives include a
soft loan (5 percent) and a subsidy of US$3 per Wp up to US$5 000. For the

described 900 Wp-systcm, this would mean a subsidy of approximately 40

percent. MNES also supports training programmes on operation and

maintenance and water management aspe>:tsof the PV pumping systems. These

cover the actual users, local uxhnicians 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 field. Most ofthe

installed systems are working satisfactorily and niche markets Jor the use ofPY

irrigation systems seem to be increasing, mainly for horticulture and other high

value crops and in combination with water saving irrigation te>:hniques. The

adequate use of, for example, drip irrigation systems can save both water and

fertilizer, increase production and augment the viability ofPV pwnps (due to
lower W<l.tcr,i.e. energy demand).

Research conducted by the Central Plantation Crops Research Institute (India)

led to the conclusion that through such irrigation techniques the use of Nitrogen

fertilizer could be reduced to 113,phosphatic fertilizer to 1110 and potassic

fertilizer to 215. In addition to an 80 perccnt reduction in fertilizer expenses,

crop perfonnancc improved (Hart, 1998). With the aid of appropriate fmancing

mechanisms, private sector companies have been included in the project, laying
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the basis for sustainable markets. On lhe other hand, markets are developing

much slower than anticipated and high investment costs continue 10 be a major

obstacle for the widespread usc of such systems, Appropriate subsidy and

financing mechanisms will continue to be n.xcssary for the time being to lower

this barrier. The experience has also shown that the introduction of PV

technology must be combined with adequate technical support infrastructure

and training programmes in improved agricultural and irrigation practices,

including adequate field preparation, correct water management and selection

of adequate (high value) crops. A final conclusion from this experience is that

the above-mentioned technical and agronomic assistance should be made

available 10 the farmers from one source (one institution) to facilitate the

adoption of PV powered irrigation equipment and improved irrigation

techniques.

3.7 A summary of experieuces:

From the above discussion it is clear that for the developing countries solar

energy is playing an important role in various aspects of rural development

such as Agricultural production, Fisheries and livestock production,

Educational facilities, Commerce and Business facilities, Hcalth sClViee

improvement ,scope of cmployment opportunity for woman-such as sewing,

tailoring, small cottage industry, etc. As Bangladesh is a rural based country

and only 16% areas of total country is under national grid electricity, the

experiences of solar electricity uses of above developing countries may be a

replica for the improvement of11.lrallife in our country.

•••••
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ChaI!ter -4

Solar Electricity in Bangladesh

4.1 Electricity network in Bangladesh

Power consumption per capita is a measure of standard of living of country.

The growth in electricity consumption is proportional to population and

economic growth and rural electrification. Total installed power plants of the

country in 1994-95 werc 2908 MW and the peak d,emand was 2038 MW.

Technology mix of the installed power plants were as follows: steam 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 overall

program of rural lectrification and PalJi Biddyut Samiti (PBS) owns and

manages specilic distribution system within a particular area. Every PBS

covers an area of 1500 sq km on an average. Total number ofPBSs established

upto June 1995 was 53 and the total number PBSs energized was 45. In 1994-

95, peak demand of REA system reported as 261 MW. Total' energy

consumption's by different end users in 1994-95 was 1050 GWh and the shares

of different categories of consumers were as follws: Domestic 30.7%, Irrigation

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

Up to June 1995, REB network covered 339 thanas, of which 234 thana were

energized. Total number of villages electrified by REB was 16,484. Additional

2000 villag,cshave been electrified by Bangladesh Power Development Board.

Thus, now roughly 28.4% ofvillagcs have electricity network. The rest of the

villages are still now under the darkness. In this circumstances solar technology

stands as a new alternative ener!,'Ysource in Bangladesh.

4.2 Introduction of solar energy in Bangladesh:

In Bangladesh, the uses of solar energy started in the beginning of 1980. That

year Dhaka University established a rcsearch center which has been named

,
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the RERC (Renewable Energy Reso:arch Cenler). Within 1981 a Commercial

Enterprise the Rahim-Afrooz initiated solar electricity for use by the Army.

From the 19905 many NGO's like Grameen Shakti, CMES, BRAe, Energy

System, Siemens Bangladesh took many steps to make solar energy popular in

the domestic life of rural and urban people. BRAe sold hundred (100) Home

System's to make convenient electricity fOf rural people. Moreover PDB,

BIWTA, BDR, 1'&1', EFI, Forest, Bangladesh Railway are trying now to

upgrade our power deficiency by using alternating energy source like "solar

electricity". The role of GO and NGO in producing solar electricity is given

below:

4.2.1 Solar Electricity under Ruml Electrifieation Board (REB):

The remole rural areas of Bangladesh, where the grid system extension 15

expensive due to their remote locations and very low consumer density. This

expensive distribution network, otIer ideal alternative opportunities for setting

up renewable energy system based on solar PV, biomass, biogas, micro- hydro

ete. With the eosl of solar PV systems still high, applications only in isolated

areas are presently considered to be viable option, where virtually no other cost

effective electricity generation & supply options are available.

ht Solar Pruj~t:

Title ofPrujeetf Installation: Diffusion of Renewable Energy Technologies.

Location ofPrujecl: Karimpur anu Nazarpur Unions ofNarshingdi District.

System capacity: A total 01'62 KW

Description: Electrification of Karimpur and Nazarpur unions of Narshingdi

district by stand-alone and central charging station based solar systems. Types

of load connected arc domestic, commercial, Social Institutions & Health

Center etc.

• -.
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Cost oflustailatioD :TK. 766 lacs

Project objective:

• Diffusion of Renewable Energy.

• Reduction of environmenlal pollution.

• Electrification of remote and isolated areas through domestic,

commercial, irrigation, and health Center loads.

Appliances used: Fluorescent lamp. Fan (Table and Ceiling), TYNeR!

RadiolCassettepla~r.

Beneficiarie:sJcommunities: Inhahitant~ of remote and isolated areas, local

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

center etc.

Beneficiary contribution : Through the socio-economic changes of the

beneficiaries, they will contribute positively towards the national development.

Local manufucturerlsupplicrs arc contributing 10 the national ecollomythrough

their boosted business activity/new incom",- generating activity.

Observation :Socio-c<:onomic changes and reduction of environmental

pollution have been observed in the projc<:t area. The people of the project

think that their PV system is better than the grid system as it is within their

control and there is no fcar of unwanted load shedding.

Present condition: Under this projc<:t against the target of connecting 440

eonswncrs by the generation of 35 KW solar energy a total of806 consumers

were connc<:ted through generation of 62 KW. The project started running

smoothly and eommereially back in June/97. In lanury/2000 DESA had

extended its grid line in to the project area. Consequently some consumers had
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returned their sy.;tcms which are now being relocated in different Palli Bidyut
Samilics(pBSs).

2nd Solar Project: (Proposed)

Title: "Diffusion of renewable energy technologies_ 2nd phase".

It is the second solar project approved by the Government.. Total project cost is

n27.96 croTes, which includes a foreign currency component oflk 1550

crores. Project implementation period was from 1999 to 2004. Anslogram

lJpazila, Shingra Upazila, Kotalipara Upazila, Mohcshkhali, Kulubdia & St.

Martin islands will be solar electrified under the project. Total consumer

connection target is 6000. Procurement of some project materials is under pipe

line using GOB fund. Negotiation is under way getting foreign funds.

3rd Solar Project:fProoosed)

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

II is a proposed project. l'rojectlmplcmenlation Plan (I'll') has been submi!led to the

ministry for approval. On approval it can bc implemented Wilhthe financial assistancc

from World Bank, IDA and GOB. Total project cosl has be<.'neSlimatcd at Tk.

4822.67 lacs which includes a loreign currency componenl of Tk. 372225 lacs. It

covers 6 Palli Bidyut Samitics namely Serajgonj, Natore-2, Pabna-2, Barisal-I,
Sunamganj, and Cox's Bazar. COnsumcrconnection targel is 16000. Some preparatory
(pilot phase) work Oflhe project havc been staned under GEF PDF_B funding

GTZ (Getman Technical CO-operation) funded project:

Title: "Promotion of renewable energy in rural area of Bangladesh ,.

The main objective of the project is to test, promote & disseminate, renewable

energy in selected remote areas of Bangladesh. Project period is 3 years and
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estimated cost 15 DM 4,00 milhon, Minist!)' of Power, Energy & Minerai

Resources (MPEMR) is the lead ministry for this project and REB has been

selected as the implementing agency of the project by GTZ

Table-4.1, RueDt ""t indallation basrd data by REB (updated 03.03.2003)
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4.2.2 Solar electricity and Bangladesh Power Development Board:

Bangladesh Power Development Board (BPOS) generates electricity ITom both

the renewable (hydro) and non-renewable sources (natural gas, furnace oil,

diesel etc.l. The prescnt ulllizallon of hydro power is only 230 MW at Kapla;

Hydro Power Station. There are some places where solar photovoltaic is used

for supplyIng electricity to lighting and communication equipment. BPOB is

attempting to harness solar energy at the Chittagong Hill Tracts region. For this

purpose, BrOB is conducting a feasibility study in that region and a1rcady

floated tender to install solar photovoltaie units at Bilaiehari, To furthcr

strengthen lis commItment for environmcntally benign renewable energy
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sources, BPDn has decided 10 float Bangladesh Renewable Energy

Development Company Limited (BREDC), a subsidiary company with 100%

ownership of BPOB, to streamlining, slrengthening, popularizing and

expanding renewable energytccbnologics throllghoul Bangladesh.

Bangladesh Power Development Board (BrDB), established in 1972, is

responsible for planning, construction and operation of power generation and

transmission facilities throughout Bangilldesh and for distribution in urban

areas except Dhaka and its adjoining areas. Total ins~lled capacity ofBPDB is

3603 MW (induding 302 MW generated by Independent Power Producers).

BrDS generates electricity from both the renewable (hydro) and non-

renewable sources (natural gas. furnace oil, diesel etc.). There arc some places

where solar photovoltaic is used for supplying electricity to lighting and

communication equipment.

But the present coverage is as low as 16%. Due to technical hurdles and cost, it

is not justified to extend national electricity grid 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 fud transportation cost, pilferage of fuel, inaccessibility etc. These

remote places arc ideal for renewable energy utilization and BPDB is taking

necessary steps for implementing renewable energy projects there.

Solar Photovoitaic Installations

At present UPDB has two major solar photovoltaic installations. These are-

• Rainfall Measuring Station, Kaptal

• East-west Intcrconneclor, Aricha

Apart from these, there are some Transmission Towers (e.g. Transmission

Tower at Karnaphuli river crossing, Chittagong) where solar photovoitaie is

used for lighting purpose.
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BPDS is also conducting solar energy feasibility study at ChiUagong Hill

Tracts region lor serious solar energy prob"dID.

Rainfall Gauging Station, Kapia;

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

and catchment area is 11,000 km2.lt is very important to gel the condition of

the reservoir to generate electricity efTe<:tivclyand to warn flood in advance. To

grasp the condition of the reservoir, it is necessary to collect rainfall and water

level data immediately. for this reason, Rainfall and Water Level Tclemctcring

System was installed at Kaplai lake by BPDB during the time 01'4 and 5th unit

extension project by Tokyo Electric Power Services Company (TEPSCO) ltd.

of Japan.

Tbe overall system is-

One telemetering supervisory/control at Kaplai power station for collecting,

printing and display of rainfall and water level.

Eight sets of rainlill1 gauging station lor measuring of the rainfall amount

within the regions and for transmitting of the measured values to the KAPTAl

master station via repeater station at-

• Rangamati

• Mahalchari

• Dighinala

• Langadu

• Belaichari

• Barkal

• Marisya

• Harina Bazar

One water level and rainfall station for measuring water-level changes in the

reservoir and rainfall amount within the regions and for sending the measured

data to the KAPT Al master station at Rangamati.
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One repeater station for repeating measured data ji-om gauge station 10 the

Kapla! master station al Rangamati.

Due 10 remoteness, except the Rangamati all the other Rainfall Gauging

Stations are powered by Photo voltaic Cells with Alkaline storage baltery banks

for un-manned operation.

East-west Int(!rconn~clor, Ariella:

The East West Inlerconneclor transfers c!c<:tricily trom the eastern part to the

western part of the river Jamuna. It is 13.41 kilometer long comprising 11

towers of 111 meter high. The interconnoxlor slarted functioning from 1983.

For signaling purpose, solar photovoltaic lights are used which arc

automatically operated by photo switches.

Future Plans:
•

Solar energy's unique attributes of needing no fuel, high durability and

reliability and being able to operate for prolong periods without maintenance,

make it economical for all types ofrcmotc applications. These unique attributes

also pcnnit solar energy to he used in places where there is no grid system. In

view of this, BPDB has plans to implement renewable energy projects of wind,

solar and small hydro at remote locations of the country where the electricity

grid has not yet reached.

,
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TabJe-4.2: Status of RenewlIble F.ne.-gies and Energy "ffidcl1('}' related
projects under "1m

,
)

•
,

,
,
,
"

ImloU.tk." of 2x12j kw ",,,' 'oWino "' ••
"",,«pI •• ,.( p"", •••, ,,,,,', "',.,-, ron; ",d
k", ••••• "";" (ola1 "pac"Y llltW k" (pp)
",I" P""" PI", " ,hin,,,,", hill Inc.. 105.JO
Il"P)

'"",i,m", """'J' of "',I" E100tri,p""", pl... ID29
II ""1')
F"",J.Y ,. ••• ""'.,''''' ,ilol ,"ojocl '" 9•. I

'""II,~l ""rt,rr """Orol~I'CI')
"'t"£Iecto, Po",,,, rl,,. (I':;P) "7.0

m"'nr.",,,,,, of "';""""'''' ~••"J ~y <"95
R••••• ,bl, "''''11;''' (I'CP)
Eke'n",.,;"" or Do•• ,...m "oJ "',",,,,,,," I>y ),,-,
",I" """" (l'l1')

~ubm;uodf", ,is'.,,,,,, 'ml.,,,,,,,,1
to t1" MFMR '" Oot .2001

'urom'to""" ,'S'''.re ,,,' •....,...1
to tho MEMR '"' Sq> " ,1999
'ubm;,"'" t", ';g.""" .rul."•••••1
to t1~ MEMR '" Jon< 12 .2\)00

'ubmittodto.-"ll""'" 'n" •......,...1
t" ,ho MEMR '"' '0"' 2(, ,2000
~ubmllt.. " tho Pl.",,,,
~nmm;~,,,,, V~ "",'11< ""
'""",""'" 2, lOOO-S"b"",""'r~S,,,,,,.,,•• nd._.l
'oth,MEMR

""'",n ••1 foc " ••• 'oco ,nd 'pp""".1
to tho MFMI!. '" J."" ll.:!OOI
S"",,,,"odfoc"1"'''"''' "d .""",,,,1
t. "'"MFMI!. (m Ao"".' 9. 2<)"1
'.l~,,,,,,, roo """""" "oJ '1'1"""'1
,.11>0 ME'll!. 00 ""!"'" 'J, 1001.

Source Renewablecn~,,~y,I'DB. 2002

4.2.3 Solar electricity alld BlIn~ladesli Atomic Energ,' Commission:

Bangladesh atomic energy commi,sion (BAEC) launched a number aErV pilot.

projects to assess their technical feasIbilIty and social acceptance and to

delennine the potential for local manufacture of balance oEsystem componenls

These applications induded pumping, lantern and power for cyclone shelters,

hospitals, mosques and a village Sy,tem SllC ranges ji-om a fcw watts to

2,3kWp. The rcsults oEthe pilot projects were mixed wIth te<.:hnicalproblems

occurring with thc lanlerns and a pump, and "'-ycloncdamage at several olher

sites
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Bangladesh Atomic Energy Commi,sion installed the following Solar System in

different areas of the country

Table-4.3: BAEC solar enell:Y projcds
Project Year Watt Peak Purpose Prescnt status
location
Sayar 1985 1400 Pumping 18000 Running

gallons/day
Tangail 1988 480 Charging 100 Running or "rechargeable new location

lanterns
Sandwip 1988 2162 TV, deep freeze, Running
cyclone sheller heacon lights,

siren, flood lights
charging units

Sandwip 1988 1880 Oeep freeze, No' runnmg as
hospital lights batteries are not

workable
Sandwip 1988 47 Tube lights, Running
mosque microphones
Mauillvibazar 1989 2332 lITigation of Running

nursenes 'eo

'""'~Sandwip 1989 329 Deep ffet'ze Panels have
liVestock been removed
Mohcshkhali 199] 1000 TV, lube lights, No' operating

deep freez,,", do< '" battery
faults

MadaripuT 1994 i60 Tube lights, Running
public address
systems

Source: Mtmslryofhnergy and Mmeral Resources, 1997

The institute of Fuel Research and Developmeot (ll'RD) of DeSIR has

developed a low cost reflector type cooker. It is a spume aluminum parabolic

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

found economically feasible under condition in Bangladesh. IPRD has

developed Solar Ovens, Solar Dryer and Solar Heater also.
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4.2.4 Sola •.electricity and Grameen Sakti:

The mam program of GS i~ ill; Solar Program. Under lilli' program GS sells Sular

1.lomeSystem (SHS) in credit. 11has a plan 10 install 8000 syslems wilhm next 3

)ear:;. for Ihis purpose Shakli has already opened 38. II also opened Ii :;pecml

branches through which Grameen Shakti will research on marketing policy, TIlls

nelwork allows Grameen Shakli 10 quickly dlsseminal~ and commerciallLe any

Impro\'emelll III the technology, Sillce the systems arc expmSl\'e [or the rural people

Grameen Shakti has mlroducoo a soft financmg S)-stem, for lhe euslomer GS has

linked thiSlechnology to ,omc lIlcomc generating aCll1'itlcsas well.

Total Installed capacity:

Gramccn ShaJ...lihas m~lalled 14.IGI Solar Home Systems ul! May 2003 wilh an

inslallation capacity o[ 705 kWp, Its Current promotional rate is 700 SHS per month

\\,hlch will be J 000 b} the end or 2003. For tms purpose, Shakti hit<already opened

75 utlil offices and has planned to open 25 more branches IIIrural Bangladesh,

'l1,e sales progrcss ofSHS up 102002 is ShO'H1below,

M__

"' '" '" '" '" '" 1,412 12.2.0
S,,",pur " '" ,. • '"' " '" 17.553,- W " " '" m '" 1,042 45,170
SoIM.-. " " '" ,. '" '" '" 3V51_.

" " m on '" '" r,ol7 18,570

"'" " " " " '". 245 '" 2(),.7"
e,,-,'••• ,or " " " " '" " '" 10,168

Chitl."""lI " " " , '" '" '" 23,910

'".. " " •• " '" " '" 11,512

P.""kh'" " • •• '" M' W '" '",~32
B.rpun.
P'''''''.".,- " " " " " " '" G,13.
ro ••, "" '" ,ro, "GO 3,1n I,SSI aJ1Q C3,3M

,,"",,,. (~""'~, ""co" l<"2.
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Credit Policies of GS :
OS offer the following two credit modes for those who want 10 buy the system
on credit.
Mode-I:
L The customer has to pay 15% of the tOl<l1price a.~down payment.
2. The remaining 85% orlbe cost are to be repaid within 36 months with 12%
service charge.

Mode-2:
I. The customer has to pay 25% urlhe lotal price as down payment.
2. The remaining 75% orlhe cost are to be repaid within 24 months with 8%
service charge.

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

Uses ofFV System

Customers of Gramccn Shakli arc llliiog PV systems mainly lor lighting and

lor recreational purposes (watching T.V). However, The solar system has

created the possibility for income generating opportunities for small

entrepreneurs. GramenD Shakti encourages entrepreneurs to apply PV systems

for generntion of incomc. Somc examples of application of PV system for

income generntion are as follows:

• Education

• Charging Cellular Phone

• Lighting Rice mill

• Lighting Saw mill

• Lighting Tailoring shop

• Grocery shop

• Poultry farm

• Lighting clinic

• Lighting restaurants

• Lighting shop

••••
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• Bazar/Marke!

• Micro-utility (selling power to neighboring shop)

• RadioiTV repairing shop

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

production unit to fabricale the following c&mponenls

• Lamp Inverter

• Charge controller

• AC-DC COllverter

• Mobile phonc charger

• Inverter

Solar lhennal program: Grameen Shakti is working in the field of solar

thermal project. It is conducting TCSt:archfor the development of high quality

solar water healer, Solar cooker, Solar drier etc. It has already installed II 1500

litre capacity solar water heater on the roof of II donnitory.

Solar Powered Computer Training Center: Remote areas do not have any

access ofelectridty. So the people in the remote areas cannot usc computer and

Internet. To provide the computer facilities in remote places GS decided to

install computer-training center powered by solar. Under this program OS

already installed 6 computer education centers in Kutubdia, a remote island of

Bangladesh, Shakhipur, Dacopc, Kalihati, Patharghata and Cox's bawr. GS has

plan to install 14 centers in near future.

Rurlll leT: Grameen Shakti expanding its activities by some new ideas of

modern technologies. leT (infonnation & communication Technology) is its

new dimensional motivation towards the modem technology. This program

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

people.
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Technical capacity of GS :

• Profcs~ional managers and engineers have been trained in Vietnam, China,

Bangkok and USA in ditferen! areas of renewable energies.

• Marketing oflhe solar systems is done by qualified engineers. GS engineers

design the systems according to the need of the customers. GS professionals

also do installation and maintenance or solar systems.

• Similarly design and construction ofbio-digcsters are done by the engineers

of GS.

4.2.5 Solar electricity and Infrastructure Development Company Limited
(IDeOL) :

Provides GEF grants to lower initial investment cost of Solar Home Systems

and technical aS8istancefor institutional development nfPOs. Refinances loans

for purchase of Solar Home Systems made by the Non Government

Organizations IMFIs selected as POs and Provides technical assistance, loans

and GEF grants to POs for development of sub-projeei (pilot on wind, hydro,

and biomass power system).

Major functions orthe OrganitatioD;

• Rural eieetrifieation through grid extension,

• Ruml c1ocLrificationthrough ofi~grid option, chiefly solar home systems

(SHSs).

• IDeOL participates in tbe off-grid part of the Rural Electrification and

R<:newableEnergy Development Project (REREDP) Ruml Electrification

Board (REB) participates in both ~grid" and off-grid" parts.
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4.2.6 Solar electricity & Center for Mas., Education in Sciences (CMES) : A
Regional Research and Dissemination Prob'l1llllmc.

1. Location of ProjcctJInstaUation:
• Chirirbandar, Dinajpur.
• Khanshama,Dinajpur.
• Kaharul,Dinajpur.
• Pirgasa,Rangpur.
• AmtoIi,Borguna.
• Fatiksari, Cittagong

2. System Capacity: 2.85KWp

3. Type of Project Project/lnstallation: Pilot Project

4. Expected outcome of the project:

The main expected outcome of the project has been to vitalize the use of solar

PV by dearing the way to lake it directly to the people who need it most, in a

manner which will both be affordable (0 them and will satisfy their basic needs

including the need for enhancing the income. The major contribution Wasto set

the way with appropriate technology and appropriate strategies to reach the

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

5. Cost of Instalbtion (Optional): SI-IS
Micro-utility

= Tk. 500. per walL
~ Tk. 455. per ••••"tt.

6. Project Objective: Promotion and dissemination of PV technology ba'lCd

applications in the country.

7. Appliances used: Charge Controller, Ballast, DC-DC Converter, Solar
panel, Battery, Cable etc.
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8. Beneficiaries/Communities: Shopkeeper & busmessman of the Micro-
utility and famlly member of Solar Home System (SHS).

9. Observation: The consumers arc quite satisfied with the performance of

system.

10. Syslem Present Condition: AU systems are working well except for some

minor difficulties. No major complaint about the system. This is because of

the well deSIgned, effective momtonng, proper use and maintenance.

Table--4.5: System Description o(Solar Project ofCEMS

• Twe of Module (Brand) Siemens

• Consumers Hoose holder.- 50Wpi:l • Module Capacity
~ • B4ttay Capacity 12V,lOOAh-! • Controller BrnruI , Solar Charge Controller ,lOAmp- Capacity
~ Load Calegor Light, BfW Tclcvision, Cassette Player .~ •• (Appliances used),
0 • No of Load 4 fluorescent whc light, one 15"TV ,one
~ Cassclle player.
"
~ • LOO<! Capacity of , Light (7 W) each, Television ( 15W)
~ ApplillllCCS CassCllc ( 5W ).

• Uses hours per Day 5 hours per day.

• Total Lo~ ;~wJt7~~,i 0.15 KW/day

• T)1lc of Module (Brand) Siemens

• ConSUlIlCrS Shopkccpcrs, businessmen.
• - Module Capacity 350Wp ~

• Batlay Cl!jllll'ity 12V,700Ah

i • Controller B,omI & Solar Charge Controller, IOAmp.
Capacity~ Lighl, B/W Televis;(M1,, • Lood Categocy

" (Appliances used)j! • No of Load 24 fluorescent tube light. r.

• Lood Capacity of ~ohLight (7 W) each, Tel<:Vision( 15W)
Appli!lllCCS Cassette (5W).

• Uses hours per Day 5 hours perday,

• Total Load:Vwhl&." O.S4KW/day
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4.2.7 Solar e1crtricity and Mkro Electrollic~ Ltd

Micro Electronics has been working in Manufacturing, designing, marketing,

supplying and installation of solar products for val'iOll~ types of lIses e g

Household lighlmg, Commulllty lighting, Small Industries, Marht, Railway

signaling, Rural Clinic, Remote area communication etc Till dull:, Micro

Electronics has been Commercially Provided Solar Horne Lightings System &

Total Capaclly estimated 39.3 J 0 kWp

4.2.8 Solar electricity & Siemens Bangladesh Ltd.

SIEl'vfENSBangladesh Limited is related to promo\lon of Renewable Energy

with producmg Solar Modules, Switchboard, BOS System Manufacture,

Marketing & Sale.

Table-4.6: Solar cnerl;..Vinstllllation of Sicnlens Bangladesh Ltd.

"IS
'" Wr All '"''''.." """'""I P,,,";,,,;",

II" I,,,,.~" 450W" Db,,,C,', ""';on;,,,
11""10,,c.'" ",llWr ~"'I"'. Dh,k.C;'Y f,,,Li,,,;"ll
L;ghh,. 71'1'" (."""n, F"'"1,,,,,;,.

'01" L;gh';"" 2JDWp T'''g>;1 r•••"',ru'g
sol" LighH,. l>DWp Kle"",h"i F••""o;,.

4.2.9 Solar energy and Local Govemmeut Enginee,.;ng Dl"paI1m~nf:

The summary of solar energy demonstration l.mder Sustamable Renewable

Energy program ofLGED IS showed below;
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4.3 Summary
A number ofGovemmenl organizations (LGED, RED, PDB, BAEC), Not for

proHI Organizations (BRAC, Gramccn Shakti, Centre for Mass f'.ducation in

Science) and Private Organizations ( Rahim Arrooz, Siemens Bangladesh,

IDeOL etc) have been implementing projects for the promotion or Solar PV

Technology in commercial and semi-commercia! terms. About 4000 user with

total installed capacity 0£300 kw have been covered by different projects.

Mainly the beneficiaries ofthese proje<:lsare inhabitants of remole and isolated

rural areas, local manufacturer, shop-keepers of hal & bazaar, students, social

institutions, health center etc. Through the socio-economic changes of the

beneficiaries, they will contribute positively towards the national development.

Lucal manufacturer/suppliers are contributing to the national e<:onomythrough

their boosted business activity/new income- generating activity. Socio-

economic changes and reduction of environmental pollution have

been observed in the project arca. Somc solar culture has developed with in the

consumers. They think that their PV system is better than the grid system as it

is within their control and there is no fear of unwanted load shedding.

Customers are using PV systems mainly tor lighting and for recreational

purposes (watching T.V). However, lhc solar system ha~crealtxlthe possibility

for income generating opportunities for small entrepreneurs. Solar Electricity

has also opened a wide door to the inhabitanls of the projects areas through

TVs 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

life styles, civilizations, cultures, languages, etc. They now have a new means

of information and entertainment. In a word, in the solar project area the

qualityoflifc of rumI people is improving day by day.
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Chapter-5
Description of the study area

5.1 Description of the study area

Solar energy has been in use in the rural areas lor some timc. Solar

electrification was introduced to villagcs which could nut hc reached by the

network uf nonnal electricity grid. Solar electricity was first introduced in

Anjamkhor village of lhakurgaon district in 1998 and in Guliara village of

Dinajpur district in 1997. Physical and economic dcvelopments of these

villages were nearly stagnant, beforc the introduction uf solar electricity. These

villages under went marked transfOlrnation with regard to working hours,

economic activities, cropping pattern, vigilance of the area, etc.

Two villages in Dinajpur district and two villages in Thakurgaon district were

selected for investigating whether villages showed marked transfonnation after

the introduction of solar electricity or otherwise remained unchanged because

of the lack of it. Selected rural areas were similar in respect of topography,

income level, literacy, commrmication system, cropping pattern, business

pattern and other convenienccs 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 villagcs from Dinajpur are Guliam and Manikrnati.

5.1.1 Solar Electrified Rotuay Village: Rotnay is a very small villagc in

Baliadangi Thana of Thakurgaon District. The village is located in a very

remote area and it is near the border line of our coontry. Here in many houses

solar home system has been introduced. The village encompasses an area of
about 5 sq. krn.

5.1,2 Non-Electrified Anjamkhor ViIIllge: Anjamkhor is also a very small

village in Baliadangi Thakurgaon District. This area is beside Rotnay village.

Its area is also around 8 sq. km. It is also very remotc and is also situated near

the border line of Bangladesh and India. The village has no electricity at all.

•
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InfrastructuraJ development of the village i& very negligible. It is one of the

most deprived areas ofBangJadesh.

5.1.3 Solar Electrified Guliara Village: This solar electrified village is in

the Khansama thana ofDinajpur district. Its area is about 6 sq. krn. It is mainly

an agricultural area.

5.1.4 Non-Electrified Manikbati Village: Manikbati is a small Village of

Ranirbondor Thana of Dinajpur district. It is fully non-electrified area. This

area is also very deprived in respect of infrastructunli development. Its area is

about 7 sq. km.

In respect of topography, income level, communication system, cropping

pattern, business pattern and other conveniences Rotnay and Anjamkhor arc

similar Guliara and Manikbati arc similar.

The various infol1llation of the four villages arc discussed in the next page in

tabular fonn:



Map.-l: Base map 0 Solar ElecUllied
Hotnav and Non-Electrllled Anjamkhor

village of Thakurgaon District

Anjamkho~

Legend

"",,-
Para I Mahalia line

Scale: Not to scale



Map 2: Base Map of Solar Electrified Guliara and Non.
Electrified Manikbati Village of Dinaipur Disliet

Legend

Village Boundary
Para I Mahal1a line

Scale: Not to scale

Manikbati

•
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Table-5.1: Comparative physical description between solar-electrified and
non-eledrified study area of Thakurgaon Dislrict

Physieal 0" Rutllny Village Aujalllkhur Villag~A'
SlIcial M " Sular eledri6.-d areal N01I-electri6ed area
Location Thak~on Distric1 Thaku 'aon District,,> 5.00 skm 8.00 skrn

'''''' "" Agriculture: 70% Agricult=: 65%
Patl<-"m Water body: one ri",r and 12 goY!. Water body' eme '""r",,,

ponds and 20 private ponds. (three) ponds.

Fruil g...-den: Total 45 Mango and Fruit garden: Total • Mango
Litchi gardens (govi. and private) and Litchi gardens (goY!. "'"
Open space: 1 private)

Eidgah field: 2 Open space: 1

Bamboo and trees: 10"/0 Eidgah field: 2

Mosque: 6 Danlboo and It"",,: 6%
Temple: 5 Musque: 2

Tern le,3
Topography No hilly area No hilly area

Totally pl.in land and vel)' high Totally piain land and very high.
from sea level. from sea level.

Meterul,,1lY Heavy rai"rall in rainy reason as Ihe Heavy also rainfaH ;" rdiny
area is ve"')'ncar 10the India Border ,~"
and Siligori of India is vel)' close to W~"" ;. abo .., ""',", ~.Weather " >eo ""' (average 29°C) ;. '"_(average 29°C) in Summer season season and _cry cold (av••.age
•• d very cold (avetage 19"C) lD 19'C) in winJer season.
winl.r """SOn.

Geolo Piain [and, San Loon'soil. Plain land, Sand Loarn soH.
Groundwaler 30 10 35 reet below from ground Same as Rotnay village.

l.v.1.
Communication Road: Kat""a: 100% Road: Katcha road: 100%

Pu=:None Pucca: None
Wal••. '-'1\.)'".None Waler way: N"ne
RaH'-'1\.Y:None Railway, None
Telephoneff elexflnlemel: N(me Telep~o:~clexflnlernet None
Mobile hone: Available Mobile hone, Available

Houses TIJ1a1:300 Total: 250
Katcha oouse, 70% Kateha house: 85%
Pooca house: 20% Pucrn house: 5%
Semi-Pucc.1:10% Semi.Pucca: 10%

Population Male: female 52:48 Male: Female 52: 48
Dirthrdte:2.17 Dirth rale: 3.20
IJcath rate: 1.98 llcalh rate: 2.0 I

Social & Primary school: 2 (Two) Primal)' '",,001: I(one)
Wc1fure High ,ehool: l(one) H;gh<ehool: l(one)
InstiMion MadrnsM: 1 (one) Mndrasha: 1 (one)

Maktab: 5 (five) Maktnb: 2 (two) .
Adult literacy C"'ltre: 2 (two) Adult lileracy Cent",: 2 (two)
(Islami Youth O<:velopmem (Islami Youth Development
Academy) Academy)
NGO Lit= Centre: 2Itwo) NGO Litera9' Centre: 2(two)

(Contd.)



Literacy rate Li1<--racyrate: 35% Literacy rate: 20%
Age-wise literacy rate: Age-wise literacy rate:
Below 20: 60% Ilelow 40: 45%
Age group 20 to 30: 35% Age group 20 to 30: 20%
Age group 30 1040: 25% Age~~~~Ot040: 10%
Ae'Ol 40+:20% A~e ro 40+: 5%

II""lth Relaicd Govt. Health Care Centre: 0 I Govt. Health Care Centre: None
Infonnation Govt. Veterinary Cent", : 0 I Gon Vcktinary Centre: None

Diseases: Fil.,.ia: 30% Diseases: FHeria: 25%
Hydrocel: 40% llydrocei:70%
Others: 30% Othcn;: 15%
Drinking water by tube well: 100% DrinkIng ~~ b, ,"00 well:
Sanitation: IOO'Yo
Bamboo mad.: 80% Sanitation:
Pucca Lalrine: 10% Bamboo made: 85%
Kateha Latrine: 10% Pucea Latrine: 05%

Kaleha Latrine: 10%
Law and Order Theft: No,,,, Thell: 2, m May and A~gust,

Robbery: No"e '"02
Killing; None. Robbery: I, in November, 2001

Killin : None.
Cropping Paddy (Aman +Chin.): 90% land Paddy (- -«Chi"a): 90%
Pattern Wheat: 90% land i.nd

Lentils: 10% land Whe.t 70% land
PotolO: 10% land Lentils: 5% land
Mcize: 5% 1.00 PotalO: I 0% land
Winter vegetables: 5% land MeI,e: 2% land

Winter ~~;":;:bl~: 5% land
Irrigation Shallow Machine: 500 Shallow Machine: 200
system Power Tiller: 50 Pow,," Tiller: 20

Drainage System: Earthen. Drainage System: Earthen.
Cow and Plough: 100% Cow and Plough: 70%
Agricultural input: Cow dung, Agriculturnl input: Cow dung,
chemi",,1 fertilizer. chemical fertilizer.

Professional FJI1Iler: 80% F.nner: 90"10
People Doctor: None [)""'1Or: None

Engineer: None Engineer: None
Professor: 3 persons. Professor: None
Potters: 200 persons. Potters: 40 persons.
Schoolteacher: 30 persons. School t••.cher: 20 persons.

Income level l:lclow 2000 TK.: 30% Below 2000 TK.: 50%
(Monthly) 2000 TK. To 4000 TK: 30% 2000 TK. To 4000 TK : 30"10

4000 TK. To 5000 IX: 25% 4000 TK. To 5000 TK : 15%
5000 TK. To 6000 TK: 15% 5000 TK. To 6000 TK: 05%

Employment Livestock: 70% fumily. Livestock: 60% fumily.
opportunity Fisheries: 40 Projects Fisheries: 20 Projects

(2 by DRAAC and 38 by Private Potle'), 50 fumily
initiative)
Ponerv: 200 f>UTlilv

Source: Baliadangi Upa7jla Offioc (2004).
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Table-S.2: Comparative physiCllI o.!escription between solar-electrified ano.!
non-electrified study area of Dinajpur District

Physical and Gulia •• Village -+ianlkbati VillageSocial Aspoet Solar electrified alQ\ Non-electrifird area
Localion Dina' ur Dillrict Din" ur District
A= 6.00 skm 7.00skmC~, "" Agricullure: 70% Agri"ullure: 65%
P31lcm Wat ••. body: 16 govl. roods and 26 Water body 5 govl. ponds and

privale ponds. 12 privale ponds
Open 51"'"": 1 Open space: I
Eidgali field: I Eidgah field: 2
Bamboo I,ees; Enough llamt>oo trees; E"ough
M"sque: 6 Mosque: 4
I'em Ie: 2 Temple: I

Topogmphy No hilly area No hilly area
Totally plain land and very high TOlally plain land and very high
n-om sea level. from sea level.

Mctcrology H." rai"fall in rainy rea,on Here also ncavy rainfull in rainy
Weather " "0 "" '" Summer rcasQ!] W•••thcr is very hoI in
season ,"" "0 wi' '" winler Summer season and very cold
sea,on. in wiuler seBSOTl.
Weather is very hoi (average 31OC) Weather is very hOI (avtnge
in Summer season llJ1d very enid 31°C) in Summ.r Season and
(average 20'C) in winter season wry 00," (average 20"C) '"winter ScalUn

Genl Plain land San Loam soil. Plain land, Sand Loam soil.
Gmundwal.r 25 to 35 feet below from gmund Same a> Guliara village.

level.
Communicalio" Road; Kaleha: 100% Rood: K"tcha roOO: 100%

Pucea: None Pocca: None
Wal ••. way: None Wale, way: None
Railway: None Rllilway None.
Telephonc!relexl1nlemel: NO"e Tclephoneff clcxJ IoI••."et
Mobile phone: Available None.

Mobi!!.£!looc: Nol Available
Houses Total: 600 Total: 400

Katcha house: 70"", Kalcha house: 60%
Pucca house: 20% Puo:;:ahouse: 30%
Seml-Pucca: 10% Scmi.P"cca: 20%

Population Male: FermI. ~ 51 :48 Male: Felllale - 5 I : 49
Hirth rale: 2.14 Birth rale; 3.18
Dealh rale: 1.78 De3!h rdle: 2.02

Social & Primary school: 2 (Two) Primary school: I(one)
Wdfarc High school: I(one) High sehenl: I(one)
l"llilulion Madrasha: I (onc) MaJrasha: I (0l1<l)

Maklab: 4 (four) Maklab: 2 (two)
Aduillileracv Centre: 03 Adulllilern Cent",,03

Lileraoy rale Literacy rale: 39% L;Ieraey rale: 26%
Ago-wise lilerac"y rate: Age-wise literacy rale:
Below 20: 65% Bulow 40: 54%
Age group 20 10 30: 35% Age group 20 to 30: 22%
Age group 30 10 40: 26% Age group 30 to 40: 18%
ke ro 40+, 20% A , roo 40+: 10%

(C.<mld.)
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Health Related Gov!. H.,.tlh Core Centre: I Gov!. IJealth Care Centre: None
Inrormalion Go,t. Veterinary Centre : I Govt. Veterinary Centre: Nooe

Drinking waler by lure well: 100% Drinking water by lube w<:il:
Sllnitalion: Bamboo made: 60% 100%

Pucca Latrine: 15% Sanitation: Bamboo made; 70%
Kotch. Latrine: 25% Po""" Latrine: 05%

K.tch. Latrine:
25%

Law and Order 1lIe1l: No Theft: 5 (five)
Robbery: No RQb~~,::2 (Iwo)
Kjlli~-:;~No Killin :No.

Cropping Paddy(Aman, China): 80% land P,,", (Am~ +China): 80%eo,,", Wheat: 75% land land
Dal: 10% land Wheat 70% land
Potato: 15% land Dal: 15% land
Bhutla: 5% land Potato: 10% land
Winter vegetables, 15% land Bhatta: 2°:~:.'d

Winter abIes: 5% llll1d
Irrigation Shallow Machine: 700 Shallow Machlne:}OO
S}~lem Power Tiller: 65 Pow ••. Tiller: 06

Drai""h'" System: Earthen. lJraiTlllgc System: Earthen.
Ox and Plough: 100"/0 Ox and Plough: 75%
Agriculnrral input: c,w dung, Agricullural input Cow dUIlg,
chemical fertilizer. ohemical furtilizer.

Prof"""ional Farmer: 70% Farmer: 90%
Prople DOCIur.None. Doctor: None.

Engineer: None. Engineer: None.
Professor: lOp",",,,,,,. Professor: 3 !,,-'1'Sun,.
Poll"",: 36 perso •.••. Potters: None.
SdlOOI teacher: 31 perso •.••. School teacher: 20 persons.

Income level Below 2000 TK.: 20% Below 2000 TK.: 30%
(Monthly) 2000 TK. to 4000 TK: 20% 2000 TK. {o4000 TK: 400/.

4000 TK. 10 5000 TK : 20% 4000 TK. {u 5000 TK: 15'%
5000 TK. Tu 6000 TK: 40"/0 5000 lX. {O6000 TK : 05%

I ~:o~~( Livestock: 65% family. Lives{ock: 15% family.
,~m fisheries: 40 Pro.eels Fisheries: 5 Pro.ee1s

Source: Khan,,.,,. and Ran"bondo, Up""'Ja Officc (2004).
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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 electricity has changed not only their

habits, but also their life style, traditions, work schedule, way of thinking and

to some extent social norms and values too. [n both the solar electrified villages

of Thakurgaon and Dinajpur District, the main social impacts of the solar

electricity are 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 started with sunrise and finished at sunset. As for the lighting, kerosene

was only one option and which would be bought from the market located far

from the village or would be paid for at high cost if bought in nearby shops.

Thus the consumption ofkeroscne also depends upon the level of income and

priority of the work to be done at night.

Every extra minute of time for the usc of kerosene lamp cosl mOremoney and

generally due 10 this reason, mosl of the work was done during daytime. But

afk.,. the SIIS was Introduced into lhe village, the use of extra time at night

costs no more extm money and people arc free to plan and manage their work

according to their needs, and not as regulated by daylight or night. But in the

non-electrified villages of both districts, there is no change in dally work

schedule. In below the change of activity wise daily aver4ge time (between 6

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

Sol.c El.ctrified VlIIa,:<, Gull ••.•• Non-01octrlnod Villoge,
(AvUlIg< booc pee nighl) Manikboti

(Ave •.••!:" hour orni~ht
Before Aller wlar Change Before ". Change
Sol", ~ = ~,.,

NOC,~~Stud 1.00 4,00 loc",,,-,,, 3,00 3.00
Sewl" 0.30 2,00 " 0,50 0.50
Teach!" kids '.00 3,00 •• 1.00 1.00 "
Wald1in ~ 1.50 4,00 " 1.00 2,00

"Radio '.00 5,00 " .00 4,00 "
ljusiness .00 S,OO " ],00 3.00 ",.making/ Banke! '00 '.00 .. 0,,0 0,50

"moki.
Att""ding soc;". . , •• . . ••
cultuml fun"';"",_
Performing ,oligiou, , , " , ,

"activit;e,
Cooking , ,

•• • ,
"Ealing

CIc'lUllog ul"",,1

Rj~~~awlvan pulling , , " , ,
"at ni 1

Sour",,_Household survey, 2004

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

Sob • .Eledrlfi<d VilI'ge, Rotnny NOlI-electrified Village, A.j.m •••••••.
(Annie. hour r~i.-ht - fAn e hOOT nl;htl

Before Ane, Change !lefore one I ~tIe, one co_~.00'_ =
Siud '.00 '.00 Increase " • Almost same
Sewin 0.30 3.00 •• 0.,0 0.50 No chan
Tcachi~~t, '.00 2.50 •• '00 1.00 ••
Watchin TV '00 4.00 .. '.00 2,00 ..
Radio '.00 '00 •• 4.(111 4,00 ••
l3"s;ness '.00 450 •• '00 2.00 ..
Nel makin '00 2,,0 •• 0.50 0.50 ..
Allending wcio- . '.00 .. . . ••
"ull",al
function,.
Religioos 1.00 '.00 .. '.00 '.00 ••
acti"';li""
Cooking 2,50 '.00 ).00 '.00 ••••
Eating

Rick,haw/van 3.00 .. '00
.

2.00.'LOO ..
lIin

Sou",". Household Survey, 2004.
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6.1.2 Longer working hours;

Belore solar electricity there was nothing to do after taking evening meal other

than sleeping, so sleeping time was somehow longer before electricity arrived.

Now they can do some more interesting and more important works rather than

sleeping.

Table-Ii.3; Average working hours of the two villages ofThakurgaon District

Sol.a{~I[leetrified villag:i ••~oluay Nou,.ltttriOed VjJJa~.,A:nj~~khor
Av••.••• hour or oi ht - (Avera. hour r oi ht

Before ". Change Before ". 00' Change
Solar solar ,~ -Sleeping hour '" • 0_, 0.5 9.5 No change

Source, Housd1Old survey, 2004.

Table- 6.4: Average working hours of the two villages ofDinlljpur District

&10.;, llf•• trificd Village, Guliara Nnn-.llO<trilicd Village., Ma~:~b.ti
Averil Chour or "'j":"1 (Ave•.•• chour rni ht

Belore ". Change Before Aft. '" Change
Solar solar O~ -=

Sleeping oour 10 7.50 Dern,,,,. 10 '" No dangc

Source: Household survey, 2004.

So the sleeping hours have considerably decreased. But in the non-eiCl::trified

villages ofbolh districts, there IS no change in the case ofslccping hours of the

inhabitants.

6.1.3 Access 10 Infonnalion and Entertainment

Solar Electricity has opened a wide door 10 the inhabitants of solar electrified

village of both districts through TVs, Now they can encounter infonnation on

the same day about what has happened in the world. They can now learn many
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new things such as hfc styles, cIvilizations, cultures, languages, elc. They now

have a new means of mformation and entertainment. In the solar c1ectrified

vl1lages of both districts the no. ofTVs has increased than their non-electrified

condition. But In the non-electrified vllJagcs of both districts the no. ofTVs has

not changed than theIr earlier condition.

I••
Bebe

."
Allersol., Before one~,Alle, One."

25

20
2

i15

,
••

F","""," Compa<MO 01 00. olT ••• _", 10<'COlI" or .,Ior""",,".oo .""'<to.,m.nI
botwoon "'" VII~g•• of Tho.,,,, •• n

"",0,," one Mer ono
Y'" YO"

FV-".' Co""o.,.," 01no 01TV. '0< ,oeo" of InlOt","""n.oo ••••••••• mont ,., ••••• ,
"'" "'~g •• 0'O""'jp,".
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So, in the solar electrified villages of Thakurgaon and Dinajpur districts the

access 10 infonnation and entertainment is very high than their non-electrified

counterparts.

6.2 Economic Impacts

Economic impacts are not less important than social ones in rural areas. Social
impacts arc urged by the society and sometimesindividualsare more influencedby

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 sufficient

income for basic needs. So without addressing economic interests of such

people, no programme can fulfill its objective. In line with this,

implemenlatlon of SHS in rural areas ha~ a considerable amount of economic

impacts in rural livelihoods, as follows:

6.2.1 Promotion orSmali Enterprises

This is not a completely new thing started by the impact of solar energy but

they Were comparatively low in number and seal<: as opening hours were

limited basically to daylight hours. Even they used kerosene for lighting, but

their sales during the evening were limited, be<:ausc potential costumers of

their business generally did not come to 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 enterprises based on local resources have been initiated using solar
energy only for lighting.

But in thc non-ele<:trifiedvillages of both districts, there is no sign about the

promotion of small enterprises.
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35

30
25

20
15

10

5

o
Sefor. Aftersolar
solar

Befor. Afterone
Oneyear yoar

FI9-<>,3;Comparison of no of email enterp<'ses between I"", ",llage. of
T.kurg.on.

Bel,,,,,,,," !~"O""
yea' "',

6,5,,,•0• 3
! 2,
0 1,
0

""'ore "'~, "".",,,e,

Flg-<J.4'Companson of no of small ente'l'';'.' belWeen \wo Vlliages of
DlnaJpur dlSlricl

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

Sular Eleclrified VIII. ,~. Roln.' Non_electrified Vill•• AnLamkhoe
lJdoru i\fIc, sok. Chon~. lJcforc Aller 0'"' year Change
Sol", one \'0",

N_~ "' H '" Increase , , No clutogo
,mall
cntcrp"''''
( '~;:' n.".,-by
).'lnC

Source: Household suniC}'. 2004
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Table-6.6: No. of smllll enterprises of the two villages of Dinajpur District

~oI"r [Joctrin ••• Viii ••• Gulin. Noo••ledrifi.d VIII. M.I1Ikb>oli80ro", M" Change lJefurc M" 00' ~-~Sola, sol••. one '"Numbor of ,mail " " Increase " " Almo,l,ame~"i,e
Source; Honsehold 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 generating activities such as sewing, knitting, handicrafts, etc.

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

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

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

economic well-being

But in the non-elcctrilied villages of both districts, there is no vital scope for

income generating activities.

SolI. EI.drifted Viii. e, RlIln. Nm••• I«lrifioo vm. e AnzIImkborInCOll1c Before M" CbiIIIge Before ~ Aflerone}= ~"'"grn''''ling 'ill. ,otar ,= ('" "' "aclivili"" ('" "" "' (In no. of n" "0. ,,' house,)
bo",cs) hou,es) hou,es)

sewing U '" Inerca", " U Almost-Business , " •• , , No,"-Nel makin '" '" .. " " ..MatlS""'l " " .. '" " Al"""'lrnakinC ~,
Rickshaw/""" " " .. n " ••(Hngill .ight
PoultryldaIrY , '" .. , • ••,carin

Table- 6.7; No. of income generating activities ofthe two villages ofThakurgaon
District .

Source. Household ,urv<;y, 2004.



Table- 6.8: No. of in(ome genel'ating a(tivities of the two villages of Dinajpul'
Distrid

S.I.c Eloclrlnod ViII. , Gull ••• Non •• loclrifiod vm. '0, Manikboti,.~,Before /In<< Chango !lor",o ,. Allor 01\0 y= ,-gcnoratmg Solar ,010r(ln ,- (m 00. "'eli\;tio> '" oo " 00 " (.oo " hou.",,)
ho",e,) ho"",,) ho"ses)

Sc""n~ " " irK'mlSC ,. ,. "ch.~:""
Bu,iness , " . , , ,.
NCI rookl " '" ,.,. ,. ,. ,.
~_ct , " ,. ,. ,. ,.m,.k,~7
fuck,hl",/"all '" " ,. ", " ,.
.pullmg at mg!ll
Poultry/dauy " .10 ,. • , ,.,.,
Source: Houschold sun,*" 2004

6.2.3 Reducing transportation cost fol' Kerosene and Baltery pnrposes:

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

cost of kerosenc and batteries is very high duc to high transport costs,

somellmes more than four I five tllnes that in cities. But 10 the non-elcctrified

villages of dIstricts, Kerosene and battery consumption for various purposes IS

same as earlicr

Because of solar elcctncity the use of kerosenc and batteries conSlderably

decreased thus the transportatlon cost in this regard decreased. Bllt in the non-

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

3SO
300

• ,SO,,
'00

~,
•,
I

Before
solar

Belor. Aft.ron.
olleyear year

Fig-6.5: Comparison of Transportallon cost for
kerosene and batteries among two Villages of

Takurgaon.
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Fig-6.6: Comparison of Transporta~on cost for kerosene
and bateries among two villages of Dinajpur.

Table-6.9: TIlIDsportation Cost for Kerosene and BatteJies of the two villagQ of
Tbakurgaon and Dinajpur Distnet

SoJar
Electrified

Village,
RUlnay

(Thakurgao
ol

Non ElcclIified
Village,

An7..amkhor
(Thakurgaon)

Solar
EJoclnfied
Village,
Guliara

(Din,!lPur)

Non- Elccmfied
Village,
Manikball
(Dlflllipur)

", ",
•,
•V

",,
I

Source, Household survey. 201)4.
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6.2.4 Some other income generating activities in narrow scale:

In very narrow scale PV system is using for heating a soldering iron for

repairing radio, television etc in both the solar electrified study area. Carpenter

has extended his working hours after 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 Grumeen Rank in the solar electrified study area of both

districts can communicate with her relatives working in towns and cities of

home and abroad. This communication Ihcility through this phone can be

availed by other villagers of locality on making pa}lllent to the member of

Grameen Bank and thus they arc making a significant income.

Thus it may be said that the \\IOrld has been shorted so f<lf as communication is

concerned. But the entire credit goes to the solar system, which is the only

source of charging the battery of the mobile phone. Before introduction of solar

system it was rather unthinkable to have a telephone communication with the

rest of the world standing in a remote village ofBangladcsh.

6.2.5 Poverty reduction activities

Not only solar system has helped in bringing electricity to the solar e1cetrit1ed

villages of two districts, but it has also helped in reducing povcrty among them

by allowing:

• Increased business activities.

• Private coaching and tuition opportunity of children after sunset.

• Extra incomc generating activities, e.g. mobile phone charging shops,

• Providing neon light traps for attracting and destroying insects,

• Social gathering for watching TV.

••
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On the other hand though it ;5 difiicult to prove the direct relationship between

poverty and availability of extra time, nonetheless better use of available extra

time may act as a catalyst in poverty reduction. Effective use of time can help

in creating avenues for eradicating income-poverty as well as human poverty,
as revealed in the following figure:

Better Standard of
Living

Influencing income
poverty

Increased time for
study

Increased time for
I•• A

Availability of extra
time due to electricity

Influencing human
Poverty

Increased time for
electronic media

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 there are many rural markets which arc fully solar

electrified. Tn below the solar electrified rural markets arc giwn below: This

markets were fully non-c1eclrified before solar electricity. The total no. of

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

Tahl..,..6.10: Solar Electrified Rural Markets scenario in Dinajpur District

B.f...., Sol•• Aft •• Solar
Na"", oHb. TY(>t 0( .hops
Marl<et. N• • ,W, N. T"'.l.~,,~• ,,~

•• •Bott.li Bazar , " • c
; ,

'" " ", ,
jewellery , •

Chinibasdanga ; " ; "'- , ,
• '", ,

jewell.ry , ,
Chalk San",",; , " , "8"'<l' , ,

• ", •jewellery , •
J-1orihorpur • " ,
CanalB8LM , ,

" '"; "jewellery • •
CanalHar,or ; " , <-, ,

" ", ,
jewellery , •

BaW"' , 59 • C
Cho",angi ---, •"- W "• ,

jCw<lIery • "
(Contd.)
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Sundarban Slalinnary and Ph.,.macy • " , ••Kochan Bazar Electric and Ele<!ronics " ,
Grooery and rclalod " '"',m ode arments • ,
""" (,aloon, furniture, jowdlcry " •0,.

Kalil"ln BOZlIr Sial;"". BIldPharm , •• , ••Electrio and Elecltonics , •Ot"""'Y and ",lated " "Read mado rn" , ,
~_h;" (,atom, furniture, jewellery , ,
elc.

Chakl. BaT.Ir SWinn "oe , " " ••
~and Electronics , ,
Gr"" Md ",Iatoo " "R•• dymad. garments , ,
Others ('a100n, furniture, jewellery • •etc.)

Toler Bazar Slatiooary and Ph.rmocy • " " "El~""d Electronic, • -- •
I Groce and related " "Read)1tl3de g"""""ls , "
~.~

(,a100n, furniture, jewellery • "~.
Korakhi Deali, Stalionluyand Pharmacy , " • ",~ Electric and Electronics , ,

Grocery and related • "Read made rn" , "C::h:", (saloon. rumiture, jewellery " ,
0,

Source; Rural Market Su""Y, :W04.

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

others, business was dull in those days compared 10 now, They were asked as to how

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

are making now. They observed that, in the past they used to make on the average Tk.

1,25\ daily which is now approximately Tk. 2,947. i.e. 2.36 times increase tn daily

sales with solar electricity in the shop.
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Fjg-6.B :Comparision 01daily income of village shopkeeper among
the solar electrified and non-elecln~ed condition of his shop

The shop O\\l1ers implied thai thiS staggering change is mainly because of solar
eleClnCl1y;md concomitant factors.

Impact on Business /lours:

Average buslfiess hours in solar electrified shops arc 147 hours and In non-

electnfied condition this was 12.()hours.

Flg-{l.9' CompariS1onof average bUSiness hour among sola, electrified and
non_electrifIed oondi~on_



ll'e respondents were askcd as to how long they keep lheir shops open after

sunset and how long they used to keep their shops 0PCIl when therc was no

electricity.

It appears lhat on an average elcetnfied relail shops are open for 3.2 hrs alier

the sunset whde in their non-electrified condition this was 1-1.5 hrs, Therefore

solar electrified retail shops remain open 1.7 hrs more after sunset lhan those

without c1eclncity,

Belore solar After solar

Fig_B.l0:Comparision of dailyaverage time open the village markel
shops aller sunsel among the solar electnFledand non-electrif'ed

cond~lon

II has been seen thaI elsewhere and in focus group discussion Ihat sale is brisk in the

evenmg. particularly after sunsel Therelore a dear advantage is visible among Ihe
solar eleclnfied simps than Iheir non-electrilied condilLon

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

C(lnditi(ln Night time Cost per ullit Total cost per
monlh

Non- From (, pm to 11 00 pm Per night kem'","e II 00*30 - 240.0()
electnfied = 1/4 liler ~ H.OOTk
Solar- From (, pm 10 11,00 pm Permghl 5,00 Tk 5,00*30 150.00
electrified
Difference 90.00 Tk. Wagm(l•.e needed per night f(lr lighting purposcs th"n

I nresent '(lIar el«trified conditi(lll.



Before solar After soler

Fig-6.11: Comparislon of daily cost of lighting purposes of
village shopkeeper among the solar electrified and non~

electrified condition of his shop

6.2.7 A Comparison of Cost of different types of energy use (solar
electricity, grid-electricity and kerosene)

A) Non-eleetrified house." (u.,.ing kerosene)

Cost after fi~e (5)
PU'llOSe Comllonenl Pcr unit cost ).ClIn (in Taka) Sub- Total

(in Taka) lotal (Taka)
of usc (Tk)

TV Baller)' A TV Bellery COS!Sor Tk. 2000 2000
And i!slongevlly IS5 }'ears.

• Balle'}' Charge 25.00 Tk 25X52X5- 650U.5 ,cr

~ -' "'''''
> Liquid Chmlge 20,011 TI<. '" 20X12X5- 12mle

month 1200

;:;',"~~",~c,:~:for
20 O()TI<. ,cr 20X52XS- 52UO 14.900

bm 'ehar In week 5200

(Conld.)



'"", baUer)'

~
,(four) HatlcIy is CO'IS of Tk-

o "'"'~Coc , Four 12.50 ,"0
" Band Radio. 1",1, 10' one
B mooth 50X12X5~3000 3000".~ , X 12.50 -• 50.00 " c,:5 required ,.

m~h

• Generany TItrw (OJ)"-,
batteries = "",00 JX 12~36 36 X 12X 5~2160 "'"• foc torchlight '"0.~. each battery CQ,ts of• Tk. 12 and lasts for0• one tnl)nth.

O"nerally 7.50 litre " lilre

" kerOOellC " "'""" keroseoo cost,

H f. lighting kupl, ofT!<. 30,00 7.50.30' 12*5 ~ 13,500 13,500
" 0 (tradltio"al lamp)•• purpose:; of a middle00• class village family

per month.
Generally Throe (03) follCh

0 hurricanes = Hurricane- ,
00 0 .- C", Hghting =" of 1'k.':t'1: ~ 50XJX2X5~15000" _

Pllrp<)SCS C", daity '" ,"0 lasls 15000. activities at night for fu, , (six)
"vii! e ramil . months.

" '"' ,~., " For the use of• " kerosene clmnness is shops extra 25,
i 0 required. C. lbi. ,,- C, 25.00X 52 X 5 "00, " purposes two bars of required ~ 6500.000 0 po;.~ ''"~'" required wecl<_" C", r wcd.

TotolCost aflee Five(05)yu~ 41,560
Tolal C""t after twen " ~"41560*4 16,6240

Source: FIeld survey, 2004.

B) For solar electrified household
Com OTIcnt Total Cost
Option fur Four (4)
Solar Bulb, one Solar TOlal Consolidaloo Cost for 20 }eaJ'S (Solar electricity 35,000.00.. - one (Black & providod byCMES/ LGED)
WMc) Television

'"" "" Cas'etle
playerlRadio.

T"tal Cost_,n.r lo>'.n~o ~" 35,000.00-Source: Sustainable Rural Energy Project. LGED, 2004.
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C) For electrified household

Purpo~of Component Per unit coot Cost ~fler fi~c Sub-total Tabl
Ilghtin~" (2U) year.;
'ill lighting Generally Four ,"". electric 80'2*20 • 3200.00
purposes (04) bulbs = B"lb =" 0' 32000_

'oc Tk,20.00
lighting purposes
for a middle class So, Total 20*4
family. . "0 Tk, i,
"'cl> Bulb lasts required I,,"
for six month. buying electric

Bulbs.
Electric bill 240.00 240"12-2880 2880*20 57,600.00 60,800.00
for lOur (4)
bulb+ TV +
Fan + Ra,Jio
To"'l eM! after Iwen '" Mn 60,lUIO.OO

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 Generation 10,911.00
genera/ion. Transmission 3.413.00 14,416.00core
Iran.,mi.'sion & Others 92.00 11<.
other expenSeS
Dislrihution ex enses 46.00 core Tk.
Total generation, transmission and Distribution expenses 14,462.00 core

11<.
Per consumer generation and transmission 36,654.00 Tk.
cost
Per oonsumer distribution oo5t 12,323.00 Tk.
Per consumer generation, transmission and distribution 48,977.00 Tk.
cost
Annual Operation ,oct O&M 19,278,689
Maintenance expense De recialion 16,444,508 79,932,171.00

Interest 12,718,829
Power cost 31,490.145

Per Consumer annual 0 & M expense fur 516
, id

~••



66

8) Solar Photovoltllic Projects

Solar PV eaeration and transmission cosl 0.00 Tk
Total distribution cost ( material, installation 83,333,333.00
& execution) Tk
Per consumer generation, transmission and distribution cost 31,250.00

Th.
Annual total Operation and Maintenance expense 896,000
Per Consumer annual 0 &M ex nse for rid 336

In Summary
• Solar PV per consumer capital cost compared \0 grid consumer = 36%
• Solar PV per consumer annual 0 & M expense compared to grid
consumer = 35%

Source: Renewable Energy Cell, REB, 2002..

6.3 Impact on Education:

Education forms the knowledge base of economic development. Remgnizing

'education' as a cornerstone to human and capital formation (T.Schultz 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 tbis study to reveal the educational status of the

members of solar-electrified and nOIl-elcclrified households. Attempts are

made to underscore the role of solar-eketrieity in improving the educational

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

i) Overall Literacy and adult lileracy
ii) Enrolment rdtio
iii) Quality of education.



<,7

6.3.1 Literacy rate: The overall literacy rate was found much higher in lhe

solar-electrified households (38-39%) compared to that in the non-electrified

(25%) households of both districts. It IS showed in figure

This is silmlar In case of male and female literacy rale

'"

•,
,.
"""". ~ft.r""I"",., B.,o'O Mo, 00.

ono)'>", 1'"
Flg.6 12: Comparison of overall literacy rate between i>MJvillages

of Thakurgaon,

'"

Before Aller
o~eyear ono year

'~:EIa01.i~ed
'_M~,ji~i,-

'"

Before After
001., solar

,.""i 30
3 25
~ 20i 15
'5 10

5
o

Fig-6. 13: Comparison 01 overalilileracy rate between
two villages of DinaJpur,



Table-6.12: Overall Literacy Rate of tbe two villagc:'lof l'bakuTgaun and
Dinajpur District

Solar Non Electrified Solar Non- Electrified
Electrified Village, Electrified Village,
Village, Anzamkhor Village, Manikhati
Rutnay (Tbakurgaon) Guliara (Dinajpur)

(fbak~rgaun (Dinajpur)

• , ,
~

,
i

0 0 • 0 •• ,• • , • •
Ji " " " 0 •• • ~ • • ~ • " , •• , , • • • ., u• • " • • • • • • •> < u > " < " u > < "- ~ >-. < •

o.orall , , , ,• • •UleraC)' " " " " • , " " " " " ~
, •, •nde(in%) • < •• -

Source, Household survey, 2004.

Adult literacy rate: It is onc ofthc major indicaturs ufhuman development. The

adult litcracy ratcs by sample categories, economic groups (land) and by sex

show the similar pattern as was evident in the case uf overdll literacy rates. The

pattern of adult literacy rate for electrified households as compared to 000-

e1cctrificdones is characterized by relatively high ratc for both male and female.

6.3.2 Enrollment Ratio: Primary education is free all ovcr Bangladesh, aod all

girls in the rural areas receive stipends at thc sc<:ondarylevel of education.

Thus, primary cnrollment is supposed to be high. Around 94 % of the

respondents of the electrified households reported all children (6 to 15 years)

go to schooL "lbe corresponding propurtion is also high but comparatively less

for the non-electrified households.

6.3.3 Quality of education and associated reasons: Whether household's

access to electricity influences quality of education or not was studied using

following parameters.

,



• Expenditure on education

•
•
•

Marks (grades) obtained in the lastlinal exam,

School drop-{)u!s .

School attendance rate .

• Educating the adult people through Electronic media.

6.3.3.1 Expe"dilurt' 0" Mll£ufi,m; The per capita a~erage annual expenditure en

education in the solar electrified household was Tk. 800 for male and Tk. 7,00 for

females before solar system and Tk. 1000 lor male and Tk. 7,50 fur lcmales alter

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

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

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

Table- 6.13: Expenditure on education (for male and female) orlhe two villages
ofThakurgaon and Dinajpur District

Solar Non Eledrified Solar Non-
Electrified Villa~e, Electrified Electrified
Village, Anzamkhor Village, Village,
Rotnay (Thakurgaon) Guliara Manikbati

(Thakurga (Dinajpur) (Dinajpur)

'" , 0 ,
~ • 0 8 i ~

0 •, 0 • 0
, •, • , , •

~~
0 •

~

0 ," 0 , 0 , •~ • ~ 0 • ~ • 0• • ~~."' • • • "0 <l: ~, 0 < 0 L < "

E'p"ndlln •.• ,00 e<!ucotioo 8
,

0 0
,

0 • 0 0 0 , 0 2 , 0 0 0 I(iD ,~) '- • , 0 ~
~ • • •

~• , - 0 0m', 0 ••
E''''Ddilnr. ,00 e<!ne>rtioo , ,

0
,

• • •(in ,~) ,. ~ ~ 0 ~ 8 • , ~ ~ ,
~ g

~
0 0 • , • 00 • 00r.mal •. 0 <•

SOUTCC:Household survey, 2004.
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Flg-6.14: Comparlaon 01 average expenditure on ed""atlon for
male between two villages of TI>aku'll8on.

Bel"" DOE'AI"" <n._-Fig.6 15 Comparison01."",,,,," e'l"'ndlture on edocalion for fema'"
belwoen two vrll.ges of O'''''IPur

Th•.•s, the solar electrified households fare better than the non-electrified

household in terms of lIlcomc's share to educallon, overall expenses on

education, as well as pcr capita educational expendIture and especially that for

female students. It is almust same for the solar" electrified and non-electrified
village in DinaJPur District.

6.3.3.2 EducaJimw/ Attainment: In terms of educational attamment measured

through marks obtained in the last final examination, bolll boys and girls in the

clcctnfied households repOlted to be bctter-o/Tthan theIr counterparts, in all the



""",,.,,., -",."

classes Average marks obtained by the studenls In the elcctnfied did not val)'

much by boys and girls, However, the difference was mueh pronounced for lhe

students in the non-electrified households, This difference IS much pronounced
in the hJgher grades (VTl-X).

6.3.3.3 School Attendance Rate; The average school attendance rate was

reported slightly higher in lhe electrilied households (85-90%), compared to

that in the noo- electrilled households (65-75%) io bolh the rural areas of both
the districts.

I••H
j

Bol"" ••• ""1,,."
Fig-6.16 Comparison of school attendance rate betwoon two ",llages of

Thalrurgaon

Fig-6 17: Comp.n""" of ",,0001atlonda_ rat. I>olvw>""_ "ill.g@sof
[);nall"Jr,
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Table- 6.14: School Attendance Rate urthe two villagc5 ofThakurgaon District
Solar Electrified Village Non-cl,.drificd VIII"ge Anzamkhor

Rotoa
Before M. Change Before ~ .,. Change
Solar solar P' 00',

School Attendance 70% 90% Increase 70% 75% Almos! same"",

Source: Household survey, 2004.

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

S••lar Electrified Village Non-eleclrilied Village MSlIlkbJlti
Guliar.

Bdore .,. Change Before ""e After Change
Solar ",Iar - 00'

>""School Attendance 70"/0 85% Increase 65% 65% Almost
Rate '"~

Source: HOll,.hold survey, 2004.

6.3.3.4 School drofH)uts: It is a major indicator of the quality of education.

Dropout rales were reported 10 be higher ill 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% before solar electricity was

introduced Rotnay and Guliara respectively. The drop-out rates declined to

15% after solar electricity was provided. However, in the non-electrified

villages ofManikbati and Anjamkhor this nile increased from 25% to 30%.
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F'9-6.18 Compa"sion of school drop-<lut f.te between two
vIllages ofTh.kurg.on,

Before
sola,

After
solar

Before

0"'
year

After

0"'
year

Fig-6.19: Comparision of school drop-out rate
between two villages of Din8jpur.
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Table- 6.1~: School drop-outs ofth two villages ofThakurgaon Di'frcit

Sola, EI""trified Village RO!nay Non-eledrilied Village
Anzamkhor

Betore Aft ••. solar Change Aefore After one ChaJll,'"
Solar ooc ,

School 25% 15% Decrease 25% 30% 1_.
drop-OUIS

Sou,,",: Household survey, 2004.

Table-6.16: School drop-outs of the two villages orDinaJpur llistrict

Solu Eleetrified Village Non..•ledrified Village
Gullar'll Manikmali

Before After ,olar Chonge B~~:.~;r one Change
Solar one r

School 30% 15% Decrease 30% 30% Almost
dr°P-<ll/t5 same

Source: Household survey, 2004.

6.3.3.5 Educating the adult People: Illiteracy among adults in rural areas is

still very high despite the enormous effort of governmental and non-

governmental organizations to reduce the illitera~y rate in the village. It is very

difficult to convince adults to attend school. As eltx:tricity was introduced in

the vlllage and people have become more aware by listening to thc Radio and

watching the TV and they gradually fcel the necessity of being literatc. Even

those who are illiter-dlecan acquire knowledgc by hearing various awamess

program ITomradio and TV.

Thus, Radio and TV are playing active roles in educating people. Though there

were some radios and cassette players in the village even before there was

electricity, only richer people could afford these. Evcn if they had it, they could

nOIuse them for longer periods due 10the cost ofbalteries. Now they are free

to use such appliances. no fear of expenditure for batteries. Now the students
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need not worry about the kerosene cosli, while reading at night. They can read

and write at night as much as they like. People are bcing educated on health

and sanitation, on family planning and maternity, on social and political

matters, on inventions and achievements of science and technology, elc by

means orTY and radio at home. Previously it was very difficult to educate the

people on such things. The introduction of solar energy in ruml areas has a

significant impact on family planning and population growth by sensitizing

them about the negative impacts of rapid population growth through radio and

TVs on one hand and providing them with an extra means of entertainment

during the evening.

6.4 Impact on Awareness of Human right, Healtb, Hy~ene and Sanitation

In tenns of knowledge about the crucial public health issues respondents in the

solar electrified households were reported to be much more aware than those in

the non-electrilied households. Out of 20 public health issues, on averdge, the

respondents in the solar eleelrilied households reported awareness about 12.8

issues, those representing in non-electrified households 4.5 issues,

The (poor) landless in the solar electrified households was found more

knowledgeable (61 %) about the public health issues than even the rich (large

landowner) in the non-electrified villages (59%), This also means, in terms of

knowledge-poverty, the economically poor people become knowledge rieh if

electricity is ensured.

A much higher proportion of child delivery (last birth) in the solar electrified

households were assisted by medically trained persons (36%) as compared to

that in the non-electril1ed households (13%). In tenus of assistallcc in child

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

much better situation.
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One of the most spectacular influences of solar electricity was found on the

infant morality ralc. The infant morality rate in the solar electrified households

is 40/1 000 live births; in the non-e1oxtrified households is 60/1 000 live births.

The full immunization coverage among children aged 12-23 months was

significantly higher in the ele<:lrified households (60.7%) than that in the

households of non-electrified villages (36.5%).

One of the most notable findings in the study is related 10 the use of hygienic

latrines. 61% of the solar electrified households reported usc of hygienic

latrines (sanitary, sealed closed), while the coTTe~1XJndingfigures for 000-

electrified households Is 25%.

There has been distinct cultural changes in the hygienic practices due to solar

electrification. About 66% people used soap for personal cleanliness and

hygiene in the solar electrified households while only 33% people used soap in

the non-electrified households.

Solar electricity has contributed significantly in promoting the use of soap/ash

(mud) as hand-washing materials after defecation (which is televised

frequently). In lenns of all hygienic behavior and practices, the solar electrified

households depict a much higher standard than the non-eleclrified households,

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

6.5 Impact on reducing some human diseases:

Replacing kerosene lamps with solar-powered lights mitigates the risks and

health problems associated with using kerosene. In surveys people reported that

the following diseases occur in the non-electrified households than their so!ar-

electrified counterpart.



77

• Eye irritation,

• Coughing and

• Bronchial diseases

These diseases are fully associated with the use oCkerosene lamps. In both the

non-electrified villages about 40 % people has the above problems but their

solar electrified cOlUltcrpart has not so.

10 addition 10 emitting pollulants with known respiratory impacts (such as

carbon monoxide, nitrogen oxide, and hydrocarbons), kerosene lamps are a

source offirc hazard. Furthcnnore a substantial number of children reportedly

die of accidental kerosene poisoning every year.

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

Solar electrification has contributed to the positive development on women's

socio-economic status. Solar electricity has len a profound impact on woman

mobility, participation in income generating activities, decision-making,

freedom in using income and savings, better utilization of credit, knowledge

about gender quality issues, household work plan according lo convenience,

changes in attitude in terms of reducing hcallhcare disparities, increase in

overall years of schooling for both boys and girls, prefermce to send girls to

schools, awareness about negative impa\.-1:of dowry, etc.

Although, women in the non-electrified villages arc working inside and outside

home, they have less control over utili7.ation of their earnings, decision-

making; and their level of awareness of fundamental rights is low. One of the

significant facts, thai emerged is that if electricity is provided to them these

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

Almost everyone (98%), irrespective of access to sohtr home system, agreed

that protective security has increased due to solar electrification at the

household level. The reasons reported include

• Light available throughout the night (mentioned by 83%),

• Reduction in the incidence ofthctl and robbery became dinkult (73%),

• Availability oflight at front side and backYMd (36%).

The fuet that security of mobility at night has increased due to electricity was

expressed by all respondents (98.4%), irrespective of availability of electricity

in their households. The reasons lor confirming this statement include

"everything distinctively visible"(reportcd by 97% respondents) and "less fear

ofsnakcs and other reptiles and insects" (36%).

6.8 Impact on reducing out-migration towards urban area:

In many developing countrics, migration ITom rural to urban areas is creating

tremendous social and e<:ological problems. l'eople move to the city for jobs

and to gain access to electricity and other modem amenities. While it is

unlikely that ele<:trieity alone will stem the tide of rural to urban mignltion, it is

possible that solar ele<:trification in rural areas can help by improving the

quality of lire 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 pattern has changed in the solar

clectrified villagcs. In addition, due to the avallability of various improved

facilities people are also attracted toward ele<:lrified villages. TIlese have been

instrumental in reducing out-migration for job from electrified villages and in
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increasing in migration (both temporary/seasonal and permanent) to electrified

from non-electritied villages.

6.9 Impact on environmental protection

Not only are PVs environmentally superior to kerosene and dry cells, they also

have advantages over other electricity supply options. PV modules generate

electricity without emitting local air pollution or acid rain precursor gases,

water pollution, or noise. The modules are typically roof-mounted or require

vcry little gmWld space, so PV based rural electrification also avoids the

disruptive land use impads associated with power Jines and some methods of

electricity generation,

Since stand-alone PV systems provide electricity without power lines, their usc

in protected forest areas and buller woes can be particularly valuable for

ecosystem preservation. Power line corridors can open access for the

development of forested areas, change the diversity of species within

ecosystems, and cause ecosystem fragmentation. Furthermore. power-line

construction and maintenance activities themselves can be quite disruptive.

6.10 Summary:

The working bour of household with solar electricity has Increased than the

non-electrified household of/he study area.

The average aDnual iucome of households with solar electricity is higher than

that in the non-electrified household. The average annual household expense

for education in solar electrified households was also higher in expenditure

than that in their non-clcctritied counler part.

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

higher than the non-electrified condition of those markets.
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From the point of long term usc the cost of solar electricity is considerably

less than the cost of kerosene and Solar j'V per consumer capital cost is 36%

less compared to grid consumer and Solar PV per consumer annual 0 & M

expense is 35% less compared to grid consumer.

The adult literacy fates for solar electrified households as compared to 0011-

electrified ones arc characterized by relatively higher literacy fOf both males

and females.

The quality of education measured in terms of household expenditure on

education, marks (grades) obtained in final examinations, school attendance

and drop-out rates, and time spent for study by students at night was found to

be betler in the solar electrified households.

Solar Electrification has contributed to the positive development of women's

Sociooflconomic status. Electricity has left a profound impact on women's

mobility, decision making, frcedom in using income and savings, knowledge

about gender inequality issues, awareness of legal issues (for example,

marriage for girls at 18 and boys at 21), and awareness about negative impact
of dowry.

A new phenomenon of iu-migrlltion into electrified villages has been

reported. New employment opportunities have emerged ill solar electrified

villages, which attract people from non-electrified villages.
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Recommendation and Conclusion

At the eurrenl time 85% of the lolal people, mostly in rural areas of Bangladesh

are without aeeess to electricity from centralized grid. They have to live

inadequate economic and social condition and in an environment of poverty,

deprivation and low quality of life. Electrification by solar photovoltaic has

emerged as a viable teclmical option for meeting lighting and other rural

development indicators for the people living in remote "areasof Bangladesh. In

our study area the impact of solar energy on various rural development aspects

has proved this. Thc quality ofHfe between solar electrified and non-electrified

has proved that impact.

7.1 Problems and hurdles:

But this solar energy has some constraints. The constraints to dissemination of

use of solar cncrgy are discussed below:

A) Imperfect infoffiJation about solar energy

B) Low income of people

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

D) Higher initial cost in conventional sense.

E) Shortage of data and information and trained manpower

F) Absence of incentives and price supports.

G) Lack of continuity and co-ordination.

7.2 Recommendations:

Considering the above problems and hurdles the following is a package of

recommendations 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 Organization can lake following measures 10 flourish the solar

technology in ruml areas:

7.2.1 Making ~Iar electricity cost lower:

Solar electricity cost should be made lower so that village people can be

attracted to solar electricity rather than use of kerosene.

7.2.2ProvidingC(l~t information:

Buyers and sellers must have enough information to make r,,600al decisions.

Yet, most individuals and business do nOI even know lhe basic concepts ofu~e

of solar energy in Bangladesh. Even experts in those fields olten have

dillkulty-determining the relative elIiciencies of competing products or the

costs of allernativc energy sources. Difiusion of solar energy usc will not occur

if business and consumers do not make informed decisions. So perfect

infonnation about the basic concepts nfuse of ~olar energy should be provided

to buyers and sellers.

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

Private research, development and marketing of solar devices in Bangladesh

are very limited. Only two private companies, Ananda and Grameen Sakti are

engaged in research and development activities. They arc trying to make

popular solar devices that can be made with locally available materials.

Rahimafrooz, another private company is engaged 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. So, Research and Development ( R&D) on solar

technology should be increased.

Research is further needed to assess the replicability of promlSlng PV

applications and the conditions under which they are successful; and to develop

approaches for assessing their Cost! Benefit ratio.

Further research cflorls are required lor the optimization of PV systems for

agricultural use in order to develop complete services or product packages, e.g.

optimized irrigation systems (panels, electronics, pumps and drip-irrigators) for

economic irrigation and fertilization; such packages should be adapted to local

agronomic, soil and water and ecosystems and should be accompanied by

adequate training packages.

Research should also include the development of quality standards, c.g. for

agricultural applications, in combination with mechanisms to implement these

standards' ,

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

power and isolated diesel generation have to be stopped.

7.2.5 Making easy Repayment system: Tn view of the high costs of

investment in solar energy to the consumer compared to the option of receiving

grid supply, some innovative fmandal engineering has to be done to design

repayment terms and amortization schedules to match the eash flow of the

consumer.

7.2.6 Making solar encrgy economical: The environmental benefits of solar

energy and applicability in remote locations have also to be captured in energy

planning models in an economically objective way.
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7.2.7 Educating people about solar energy: It is important to Ie!people know

more about ways to use solar energy, Education on environmental pollution

and use of different renewable energy sources can help dissemination oruse of

this technology.

7.2.8 Making PV marketing system easier; PV system marketing

organizations should develop more f1exible and easier financing scheme for

system buyers.

7.2.9 Giving financial incentives to Don-governmental organizations:

Government should give financial incentives to private and non-governmental

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

7.2.10 Milking Resoun:eful Renewable Energy Fund: A resourceful-

Renewable Energy Fund -may be created to mobilize resources for this sector

so ilml private and non-government sector may receive fund nt a reasonable

cost lor expansion of renewable energy programs.

7.2.11 Role of NCO in Sollir Issue: Non-government development

organiwlion may encourage people to use solar energy in the following way:

• Credit should be given with easy rcpa}'Jllent system 10 Ihe members of

the NGO.s 10buy solar devices. Credit policies of Gramecn Shakti may
be followed by other NGG's.

• Environmental consciousness should be developed among people

through education program.

• It is very much important to give information about the existence and

benefits of solar devices to people.



• More reseurch and development work is to 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, work schedule, way of thinking and

to some extent social norms and values too. Before solar electricity there was

nothing to do after taking evening meal other than sleeping, so sleeping time

was somehow longer before solar electricity arrived. Now they can do some

more interesting and more important works rather than spend their time in

sleeping.

Now the people can utilize their leisure time not only in sleeping but also in

other income generating activities such as sewing, knitting, handicrafts, etc.

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

hand, provides an opportunity to use local resourees in tenns of money,

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

Cl;onomicwell-being.

Solar TIlCl;trieityhas opened a wide door to the inhabitants of solar electrified

village of both districts through TVs. Now they can encounter information on

the same day about what has happened in the world. They can now learn many

new things such as life styles, eivilizalions, cultures, languages, etc. They now

have a new means of information and entertainment

Illiteracy among adults in rural areas is sti11very high despite the enormous

effort of governmental and non-governmental organi~.ations 10 reduce the

illiteracy rate in the village.

It is very difficult to convince them to read and write. As solar electricity

enters into the village and people started to use radio and TVs in their home,

they are gradually sensitised 10 the nCl;essityof being literate. Even those who
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do not know how to read and write arc gradually learning many new things

from radio and TV. On the other hand this solar electricity is playing an

indirect role un awareness of Human righi, Health, Hygiene and Sanitation,

reducing some human diseases, women's empowerment, changing status,

protective Security, reducing oul-migration towards urban area. In a word solar

electricity plays an enormous role in the overall rural development. In my study

it is proved in many ways.

So, it therefore necessary to take positive steps from the gOY!.and private

sectors to increase the solar electricity the other rural areas of the country in an

elTedive way which will ultimately introduce the new horizons of rural

development.
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I~angladesh University of Engineering lind Technology
Department or Urban and Regional Planning

Questionna,re I'm
In11'"ct "t utilization of ",Iar cn~rgy in Sl,m~ selected rur~l area, ofThakurgmm and

DiLlajpuTDisl1Ict

(For Re,earch Purpo~e only)

1. IDENTII'ICATION
Nam~ "f the H"u,ehold Head
Hou\r no....
Union """"" ..,
Village """"" ....
N~l1leof lhe RespoIllicm ...

Identification 1'\0.

Relation with I'lead

Houscholrl Flectrified 't~tl", Solar Elcclrilicu 0
Kon-el~ctrificd 0

2. FAMILY INFORMATION Wor Both Solar dCdrificd lind n<Hl"dcdrified
area)
51 i\"c Se' Marital Educalion I OC<'LIjJation"11(\. Smtus I .\1ain I Secondary

I 2 J , 15 16
, I I
2 I
;,
5

Column-2: i)l\-lale ii) Fcmale
C01",,,n.3 , i) Married iL)t inman Led, ii) Widow/Widower i,,) Vi vOTced v) "q'e,'J[ed
Column-4: i) JIIilcrat,- ii) Sign'li"rc only, ii) PI'Imary l\) Secondary , ) S ,S ,C ,i)
H.S C vii) Degree & AboVG,
Column-(5+ 6) , i) Owner cultivator i1)Ten"n! farmer L;,l Agriculture laitour ivl ~'on.
llgn<,ulwI'nl \,) Ser\'ice holder \'i) Pelt)' lraucr, vii) Tmlllpo[( workn v, i,) 11,,,,ne", ix)
Ca'1'cnLcr xl Riehhaw/v~n puller. xi) I'i,hermall xii) BO~lJ1laIlxiii) Blac'ksmith xiv)
Tai lor x,,) Dri\'~r x vi) MBBS xvii) Vill~ge Doctrtr/Qllack x, ii i) Homepath xi ,) Imllm
xx) Retired ,en'ice holu~r xxi) S\udent xxii) Umhrelb Repaorel xxiii) Other.

3. 1-I0lJ~~;HOI.O ACTIVITIES (For Both Solar dcctrificd and n"n.e1ectrified
area)

L for lIg111lngIlOme whal is IN-tl?

Ke,mene lamp D
I-IUI'l'lClllle D
Ch~rger D
Solar Electricit)' D



---- ----- ----- --- ----- - Iilre

J. Do you have any radio?

Yes D
No D

4 TI(}wr~dio i" run?
Solar eledri"ily D
Ballcry D

5, Ifballcr)' IS used, how tllLlch money L' needed for ballery purp''''-' 10 rUIl radio?

____.••••.•••.•••.•__.• llk

() Do you have any ld"V1S11Hl'?

7, How lc!c,islOn 15run"

Solar ekdricil}' D
Battel)' D

8, If baHny is lJs~d, how much m(}ney i, needed for ballery PUTpOoC,'to rUll
lelevi,i"u?

-- ------ ---- ---- ---- ---- --Tk,
') Do you h~\'" any lorchlighl?

Ye, D
l\'" D



10. HOl"ehold allocation of lime (iLL,1OIle lL"Lal day: averagc of la \[ on~,week)

\1,,,, Tn'" 'I l'pc of AcLL"lty AII",",,,,,," "r Ac",';"" ",w ,Ie",":", ~I"cl, .,,,,m,,,," of
~'" 1"""'0'" ,mo "II,,,",,,,,," .,1 """,'m,";,"} ar""ll, !-"''''"'' "lOome ex",' 110"'&.";11\0

r 1,00 L""e r", e,,~ At1C1,~, .I'."I.,hle ,I",
1'"",,,,1 "'''''')' :;~:,
\Ie, ,, , , , , , ,

M,' " 1\m \~'''', T,,~ '.''',', I"", ".'''''.' L"".

"
,,,

""" ,

, ,, ,
"~ I

I,, I,," I,,
" I0 ,., ,, I

I, I I,
@ ", I I,,

I I0 ,,~,
Column, 4-7 arc !lot applicable, 11'no clC,'lricily in the hOLl,ehold.
Artiyity ,'odes: Study = 01. Sewing = 02, Tcadnng kids" OJ, Wmch'''g TV= 04,
l.ate night new, BTV{I 1.00. 1LJO) ,,05. R~dio = Oil, Hu,ille", = 07 Net making =
OS, Thre.,hll1g = O'J, Mat/h",kd cll' making" 10, Weaving and r~.laTed = II.
Allcnd, ng ""clo-culnu al tllne!JOn, = 12. l'erfonninl; religious "~I;viILC," IJ. Cook"'g
" 14. Eallllg = 15, Cle,llling ulen,il, = 16, Bed preparation" 17. Vlsiling nClghbor, =
18. Gossiping" 19, othc" = 20

4. IIOUSI(HOLD INCOME (BOlh Solar e1rctril'ied and Hon.elcrtrificd arc,,)

SI Sourc~ of income PrCSCIllSlUlU,(Sol"" P,hl.,ralu, (non-
IlO "lcC1r'if,~dl non-elecmtjed electrified comli lio]])

condttlon)
Number Markel Nut"h"" Mo,k"r

value value
I ero agl'Lc"lTLlre
2 W~gElabour

agl'lculnl1e
3 W~g~,lilbolll' Ilon-

agriculture
4 I.i"e,tock
5 Poullry I
6 Tlees/NUl serie, I



7 Kitchen/horne Iga,-denin~
< Il'mits! vegd"blc, 1

" j'i,icullurc!fishcl'lCS 1

'" I Busi,,<,ss/shop'
U Rent' h(lLl,e. ,ho,
12 Salaried

em ,[o"men!
13 l'ramport: v~n.

ncbhllw, hoaT,
llloturcycic, cycle.

" COllag" ",dUSTrv
15 Pliln(at;oll on Khas

land

" Olher:;

S. INCOI\II( (;ENERA TING ACT!'- ITII<:S (Solar Elfclril'ird "il1ag")
I Apart from doing hou,c1wld work, do you do any o\herlGA"

3. How much did you tarn last year'!

___________•. .• Tk. (ca,h ami kin,] C0l11l;ined)

4, Wh" lake;; deciSIon a, to 'r~nd the money carn by you (her) ,)

Your,elf only
Hmbllnd only
JOiIl(1)'

o
B

Yes 0
No 0

6.Do you have more f,ee (lei,ure) lime bclorc <ola, electrificati",,?

Yes D
No 0

5 Do you think lhal your wctlk10ad for hou,c!Jold chores ho' ,-edll~ed due to ",I,l[
clcC!l'Iclty"



6. MODERNIZA TIO!' EFJ,'EC r THROUGH RAIlIO AND TV Wnr ,,,Ia •.
c!edril1 •.d area)

1. Do )'ouli'lenlO radio more nOWa d~y {hall hefor~ SHS'!

Ye'D
j\o D

g, Do you watch TV "0'" ~ dol" 111or~lhan before SHS?
Yes D
No D

9 Do you aSSlS(children wilh Iheir cdLlcatio" now IllO"" (hall herore SHS','
Ye, D
No D

10 Do you lisle" 10TV"

Yc'D
NoD

II How long,l1o you]i,(en TV? .•••• ------- minule, per rby

l2, Wh~t do )'ouli'(CIllO TV')

Folk ;;ong D
MoJnn ,ong D
N~"" D
Ununa D
Heallh- ),1U(fLtlon D
Agr. relaLeJ D
CHlCrHO D
O(her cnlerwmment D
Not applicable D

13 Which cullum] program, do you enJoy 111"'(,wl11Chare shown on lil" TV"

Bangia dm.maldrama serIal D
Ait" D
1'""glis1ldrama/drilma ,erial D



14, What ,Ire the "rC<lS(,uhject!i"ues) Yl'Uh~ve learnt from TV w~lchLng and
,nh,equeuti,. (Knowkdge g~ined) 1I,cdlpWC!Lced/di"emiLlalcd (Which ale fouud
useful Inl>fe)?

o
oo
o

\'alll<: of g""d health

UTlllly of family pl~nnln~

[)evelopmem of knowledge

base Through nalional/,nlernational m'WS 0
1ll1prm'emem in agri<'lIltuI'ol pl'actic~ 0
Knowledge "bOUlmodern fishing. 0
Knowlcdg~ about integruled P~SIman"gernem 0
Gov!. I" "gl'~m ~b()ul dl \I['ibutlon of kha, land 0
Pl'Ohibition of dowry 0
L~ws ahout divOl'l'l' 0

Valu~ of Jcm~k education

Lcg~llOol, m (,(lmbal ,io1cncc aga""t womW 0

.,

Local govCfl1onCe i"ue,

Wome,,', RLghTi"ue,

Issues of human righTS

Equ~1 "Ight, fOl'

hoy' ~nd gIrl> lhrough Mill" Cartoon

o
o
o
o

Others (spe,'ify)

I5. WhelhlT knows ah"ut lhe [',,!lowing and maln/maior ,,-,ufl'Cof Infmm"li",,?

SL hem, WIl,'I,'" Know, So",(~ ot

no or Nor Know i"formmlon

1 f',quallty "fm"n and women In terms of

acce.<Sto re,o"rC~S

2 Equality or m~n ~nrl women in l~nns ot

~mploymelll. wag~ (non.diSCI'Lminationj, Women tmfticking: puni,twblc criminal

otlense, Child lr~ftILbng: puni ,hablc en",1 nal



oft,,",e I
5 ,'IcLdthrowing: pun IShable ~rinHn~l offeme

"
lnfumwd choice in family planning use, Eq,,~ll'Lglm of mell ~nd ,,'omen 10>ute and

p~T'(lcipate in election

Col",n".2: ij Know ill ,\'m Kilow

Column.]: i) Radio ii) TV iii) Neighborln,larive i"j ;\'GO v) G(}\'t-worhr, ",) other

1(; \Va, lhere any marriage e,'Cnt ,n yom household during lhe I~SI5 year,?

Yes D
No 0

17. \Vho '.al gIven marriage lO~nd where')

Yes No ElectrilJr~t1on ,taLtl, of hOllseh" ld

Solar cled,-,f,ed t\on-ckCti'ltled

!Joy/wn

(" rlldaLLg:hlcr

19, If you ale to ,mange m",riage for your son or daLlglllcr, mhe,-lhing:, bCLLlgequal (

ego economic stall". educaliun~1 qualificalion, employmenl ,latus etc) whal lyp,' of

hOLiseholdYOLIwill choose-eleclrificd or Iloll-eleclrific([,

Solar ~Iecmtjed Non-dc(,Ir'ihed

I-'or "'"

I For daughter

, , - ,
Total C:~n read Bllngla Primar,. Secondary Tertiary
No. alphahet" wrile and

name and llave high~r
l1a,ie lIL1mcrae'"

5 year<
ami above
l'iyear,
~lId ~hO\,~

7. EIlUeA nOl\ (LITERACY, K'.JROL\IENT AND QUALITY)
[For !lotb Solar rlertrified and non electrified arra]



M~r~' ohtained in the I"st final eX"lJlin~tion: boy and girl(ag~ I()-I~)

Boy: 0",< --------, Marks ohTained --- ------_. (em! of ----------)

(J"k Cia.«--------,M~I'ks obtained ------_•••• - (out or ------_••_)

H.L1GHTII\G FOR MOSQUE (I''''.rhoth solar.el~rlrit1ed "nd nUll-~I~rtril'ied
areas)

I. How mosque i, lighted at IlIght'J

Hum,,~ne D
Candle D
Chllrger D
Soh'light D
2 Wh"t IS the opinion of prayer man ahout lighting'!

Satisfaction D
Ui""llSfaction D
No opinion D

9. LlGlITI:\JG FOR CO~'lMlJNITYMEETING (B"th elee/Ii/h'd and ,,,In.
c1edrified area,)

I. How comml1nil}' meeling is hghlcd at nighl?

Hurri"'HlC D
Candle D
Chal'ger D
Solar lighl D
2. What i, the opwion of the parliClp~nl about lighling 1'01' (ile commu"it y meetl ng"

:'.ali$ja~tion D
DlssatisfaclioJ] D
No opinion D



Uangladesh Uni\'er~ityof Engineering and Technolog~
Department 01'Urban and Regiollal Planning

Que'lionJlall'c for
Impacl of miliz:Jlion nt solar ~ncrgy ,n ."111"" selecTed Solar Elecn ,fled Ruml Mal kel

of DLnajpur DistrIct

A. Gencral:

L "'"'''' of the rur~l rnorkel

2 AdJr~ss.

3. Electricity SWTm:

R. Sitc, Building and Surr(lundinr:

1, AdJuccll! bnJ usc

Re,icientiul 0
CorrnncrCL~1 0
Residenli~I.Commerci~1 0
Other, 0

2. Name arrd dl\tJnce from ncare't

K"lIIt Diqan~,' (in hi

Clly center
Pollcc ,tation
FII'" station
H", il~IICILnic I
Public tele honc

3. Ncur'c't Rural Hlghwuy
...n wide, . ft di'l"nl from ,hopping ,enter .

C. I'h~',ical Aspect or the Building

I) Types, Puce"

~

, 'iemi PU(CU

3. Kutcha
3 Jupri,
5, all lhe ground.

2} Land occupIed (percenl) •••.• ----



J») Basic Am~njties

I. ;"aiJ"hllity oj walersupply sy'lem

1 Ye,D
2. No D
2 Mode of fran'porWfloLl

I, Cooli.
2. Riehlla",
3. Van
4. Truck.

3. Markcl h~s
(herhcad waLerlank G~I
\Valn r~_,e,\'i()[ G~I
8k"l1lcitJ~~e"cm!O' k.w

(1<:) ShtJpping Environment

1 No, of ,11('1"

Ty ',' "r sho ~
Grocer
Slationer\'
Tea sfail
PhUl'lnac '
Elcett LC goods
Conreeli,,,,ar\'
Ready made arments
BedJin .,hop
Sllinon
furnilure
Crocary ,hop
Jeweller)' sho}
Pl1o"c.r~x ,hop
Balfer]' charge silo'
Mobile ellar 'e ,ho)
Fancy item
Books
Otl1<'r5

2. Shop,~re, Private
2 Lea,ed
3, Owned



-,-'

3 Crowd

No. of clISll,rne"
No. of ,110 keeper,
Window ,hoppns
Hawke"
Other; ('fleel!")

1(J-12 "m 12-5 pon
,

r,

(F) Questionnairr for Wholesales & Retailrrs

1, For how many y~ar~ the shop i<, electrified" -;inec--.-----------------

J When the >hop was nOIelectrified what was your monthly Sille --------(Tk.)

3. ;"1onthly sal" is no\\' ------------- (Tk.)

4, How long the ohop remain> open after lhe sUllset?
Bdore <;olareleetricin,'---------------- Now-----------Tulal orenin" hour, "

5, Whal werc the di,udvantages when your ,hop wa' nol electrified?

I) Sak, was lower
ii) L"s<, profit
ill) Fewer cu<;tomcrs
iv) Glhen,

Ii, How much your average monlhly exp<:l1\e&for lighting pllr[lo<;es?


	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023
	00000024
	00000025
	00000026
	00000027
	00000028
	00000029
	00000030
	00000031
	00000032
	00000033
	00000034
	00000035
	00000036
	00000037
	00000038
	00000039
	00000040
	00000041
	00000042
	00000043
	00000044
	00000045
	00000046
	00000047
	00000048
	00000049
	00000050
	00000051
	00000052
	00000053
	00000054
	00000055
	00000056
	00000057
	00000058
	00000059
	00000060
	00000061
	00000062
	00000063
	00000064
	00000065
	00000066
	00000067
	00000068
	00000069
	00000070
	00000071
	00000072
	00000073
	00000074
	00000075
	00000076
	00000077
	00000078
	00000079
	00000080
	00000081
	00000082
	00000083
	00000084
	00000085
	00000086
	00000087
	00000088
	00000089
	00000090
	00000091
	00000092
	00000093
	00000094
	00000095
	00000096
	00000097
	00000098
	00000099
	00000100
	00000101
	00000102
	00000103
	00000104
	00000105
	00000106
	00000107
	00000108
	00000109
	00000110
	00000111
	00000112
	00000113
	00000114
	00000115
	00000116
	00000117
	00000118
	00000119
	00000120
	00000121
	00000122

