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Disseminating Renewable Energy Products in 

Bangladesh: Implications of Solar Home System 

Adoption in Rural Households 

 

Abstract 

The electricity sector of Bangladesh suffers from acute problems in terms of 
insufficient power generation and a lack of distribution infrastructure. In this 
context, the present study explores the renewable energy interventions to 
promote rural electrification through Solar Home Systems. By conducting 
key informant interviews and filed observations, this paper sheds light on the 
distribution of Solar Home Systems in rural households, most of which have 
been installed through micro-finance schemes provided the by Government 
and Non-government organizations. In addition to this, the paper also calls 
for research attention on the fact that even though the SHS program is 
commercially viable and socially acceptable, there exits some technical and 
managerial constraints which should be brought under attention of the policy 
makers and stakeholder institutions for ensuring the advancement of SHS 
usage in the rural market. With this backdrop, the research adds value to the 
present literature in the field of improving rural electrification. 
 
Key Words: Renewable Energy Technology, Solar Home System, 
Microfinance, Rural Electrification, Rural Households. 
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1. Introduction 

Lack of access to electricity is a major obstacle to development, especially in 
rural areas of developing nations. The richest 20% of the world’s population 
consume 58% of total energy, while the poorest 20% consume less than 4% 
and the majority of those underserved are the poor in Sub-Saharan Africa and 
South Asia (MAH Mondal, 2010). Bangladesh, a South Asian country, is no 
exception from this situation where despite the rapid economic growth (more 
than 6 percent growth in GDP), the overall prevalence of electrification for 
households is 60 percent for the nation but much lower for rural areas at only 
42.5 percent (BBS, 2012). The resulting electricity shortages are expected to 
impede sustainable economic growth and are considered urgent issues in 
Bangladesh’s energy sector. Hence, rural electrification is an essential 
concern for making the development process inclusive and sustainable (Islam 
M.S. et al., 2012). Consequently, several developing countries are 
implementing various policies for promoting research, development, 
demonstration, deployment and commercialization of new and renewable 
sources of energy (Pode, 2013). 

As electrification in rural Bangladesh has lagged behind than in urban 
areas, the country has been experiencing a gradual shift towards exploring 
renewable energy resources as a driving force to meet the unprecedented 
energy demand (Hasanuzzaman M. et al., 2015). Bangladesh is a subtropical 
country with an average daily solar radiation of 4–6.5 kW h m−2, with highest 
amount in April and lowest amount in December (Hossain M. F. et al., 2017).  
It is found that 94% of the land area in Bangladesh has such radiation which 
is sufficient for appropriate utilization based on available renewable energy 
technology (RET) like Solar Home System (SHS) (Mondal & Denich, 2010). 
Solar Home Systems are small photovoltaic systems that transform solar 
energy into electricity, which does not require any kind of conventional fuels. 
The major components of SHS are solar panels, batteries, charge controllers, 
and some electric appliances (e.g., lamps, small fans, or televisions) which 
can be operated with minimum training (Rabbani & Ahsan, 2012). 

SHS programs have been implemented in the country by the state-
owned Infrastructure Development Company Limited (IDCOL) established 
in 1997 by the Government of Bangladesh.  IDCOL operates the SHS 
program with 56 Partner Organizations (PO), mostly NGOs like Grameen 
Shakti, Rural Services Foundation, BRAC Foundation, Bengal Solar etc. 
(IDCOL 2017). The POs utilize their expertise in micro-finance to have 
greater reach in the rural community for making renewable energy 
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applications affordable to the users. Thus, supply of electricity and its 
affordability can be significantly improved if people in rural communities are 
provided with financial services to purchase the solar energy technologies to 
cater their household and commercial needs (Morris Ellen et al., 2007).  

The lessons derived from different demonstrations of RET projects, 
particularly, Solar Home System (SHS) programs reveal that with vigilant 
frontward planning, renewable energy can provide far-reaching economic, 
environmental, and social benefits to people living in remote rural areas in 
Bangladesh (Sovacool and Drupady, 2011). However, there exists a 
substantial research and policy making gap to determine the mass distribution 
and commercialization of solar electrification. Despite the significant 
potential of RET, Lack of technical know-how, awareness, financial 
constraints and stakeholder collaboration are the barriers for sustainability of 
SHS in the rural areas of Bangladesh. Therefore, this paper aims to shed light 
on the financing the access to RET for accelerating the distribution of SHS in 
rural Bangladesh (Mondal M.A.H, 2010) 

The next sections of the paper are organized as follows: Section two 
presents the problem statement of the study, section three comprises of the 
research methodology. Section four presents review of related literature on 
the topic and subtopics of the study. Section five explores the SHS 
dissemination process and resulting implications. Section six contains the 
prevailing challenges and a proposed framework on stakeholder collaboration 
for accelerating RE usage in rural Bangladesh. Lastly, conclusion and forward 
research from this study have been highlighted in section seven followed by 
list of reviewed papers for this research.  

 

2. Research Context 

In Bangladesh, about 80% of the population lives in rural areas. Data from 
the Household Income and Expenditure Survey revealed that 44% of the rural 
population was classified as poor and a vast majority of them remain without 
connection to the national electricity grid (BBS, 2012).  The substantial 
number of rural citizens without access to electricity is one of the primary 
challenges in the socio-economic development of the country (Khan and 
Mahmood, 2009). From the perspective of resource endowments and user 
acceptance, solar PV energy is the most viable electrification option in the 
country relative to the other renewable energy sources (Islam and Rahman, 
2006). However, at present, renewable energy remains a small portion, 2.70% 
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(installed RE generation capacity is currently 419 MW) of Bangladesh’s 
electricity generation portfolio (SREDA, 2016).  

Nevertheless, rural electrification in Bangladesh through SHS is 
receiving attention among the researchers as well as policy makers by 
yielding positive outcomes, including improvements in quality of life, 
increasing income and employment opportunities (Sovakool and Drupady, 
2011).  In this regard, the study makes an attempt to explore the proliferation 
of RET and calls for attention on multi-lateral collaborations among the 
stakeholders in the sector. 
With this background, the study calls for research attention on the following 
issues: 

• Current state of rural electrification by using SHS 

• The microfinance interventions for disseminating SHS in the target 
market 

• The need for multilateral collaboration for the sustaining the growth 
of RE industry. 

 

3. Research Methodology: 

To explore the implementation of SHS programs in rural communities, this 
study is characterized as qualitative in nature.  The primary data has been 
collected by field observations and key informant interviews (KII). The 
location for field observation was the villages of Maona and Fulbaria from 
Gazipur District in the month of July 2017. From the perspective of this study, 
visiting the study locations include observing the rural communities using 
SHS to comprehend the benefits and constraints of renewable energy 
adoption. In this regard, extensive field notes have been taken which were 
subsequently coded and analyzed to address the research objectives. 
 

The KII had been conducted from August to September, 2017 with 
the participants mentioned in Table 1 (along with the topics of investigation 
during the interview sessions).  These topics for interviewing the respondents 
were designed based on the insights gathered from field observations and 
scrutinizing the research objectives and findings from the pertinent literature 
(Hossain M. F. et al., 2017, Sovacool and Drupady, 2011). The information 
and viewpoints derived from the interviews were recorded and analyzed based 
on the research aims and objectives, to comprehend the implications of solar 
electrification in rural households. 
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Table 1: Participants & discussion topics in Key informant Interview 

 

Participants in KII Topics of investigation 

• Renewable Energy Program Managers 
of Grameen Shakti 

• Solar energy technicians and officials of 
regional branch (Maona, Gazipur), 
Grameen Shakti. 

• Renewable Energy Consultant from 
private sectors in Bangladesh 

• Advisor for Sustainable Energy for 
Development (SED) Programme, GIZ 

• Overview on RE program in 
Bangladesh 

• Dissemination of SHS in rural 
communities 

• Microfinance schemes for addressing 
the affordability of SHS installation 

• Challenges in promoting solar 
electrification  

 

 

4. Literature Review:  

4.1 Renewable Energy 

Two of the most significant challenges prevailing in Bangladesh energy sector 
are provision of electricity access to the rural population and improving 
energy security. Diffusion of RE along with the mainstream energy mix could 
potentially address both these challenges (Rahman M.S.et al., 2013). 
Renewable energy sources are known as those that are ample in nature and 
derived from natural process with no depletion in the course of utilization 
(Ellabban O. et al., 2014).  

In Bangladesh, the potential renewable source of energies that are 
obtainable include the solar, biogas, hydropower and wind which can be 
harnessed to deliver an environmentally sustainable energy security to the off-
grid rural areas of the country (Islam M.T. et al., 2014).  As per the renewable 
energy (RE) statistics 2015, reported by International Renewable Energy 
Agency, more than half of all new electricity capacity installed worldwide, 
was renewable. Globally, there are an estimated 7.7 million jobs linked with 
the renewable energy industries, with solar energy being the largest employer 
in the renewable sector (IRENA, 2017).  

4.2 The potential of Solar Energy  

Technology that is widely used to harness solar energy potential is commonly 
known as photovoltaic (PV). The word “photovoltaic” can be divided into two 
parts: “photo” and “voltaic.” The term “photo” comes from the Greek word 
for light, whereas a “volt” is a unit of measure for electric current. Thus 



Disseminating Renewable Energy Products in Bangladesh: Implications of Solar Home System Adoption 
in Rural Households 

Page 27 of 181 

 

“photovoltaic” literally means “electricity from light.” That is exactly what 
the word describes: capturing solar energy in the form of light and 
transforming it into electricity (Michel Carrara, 2017). In PV system, solar 
cells transform light energy into electric current that has been illustrated in 
figure 2.  

 

 

Figure 1: Current scenario of renewable energy and energy efficiency in Bangladesh 

(SREDA 2017) 

Several researches have been conducted by the academicians, 
researchers and industry experts on the prevailing energy scenario and scope 
of the renewable energy sources in Bangladesh (Islam M.T. et al., 2014; 
Rahman M.S. et al., 2013; Ullah M.H. et al., 2012; Islam M.R. et al., 2008). 
As illustrated in these studies, utilizing the solar PV technology, SHS 
achieved remarkable success in off-grid power generation for domestic and 
commercial purposes at rural and remote areas of the country (Ahammed & 
Taufiq, 2008; Hossain M.F. et al., 2017). Hence, the growth of solar energy 
industry has significant long-term benefits as it improves country’s energy 
security and contributes in sustainable development (Khan and Arsalan, 
2016). 

4.3 The implications of solar home system in Rural Development  

A growing body of research studies in the field of renewable energy paid 
attention on the SHS impact assessment in promoting rural electrification. 
From the background of development studies, researchers well documented 
the relationship between the improvement of energy services and socio-
economic development. These literature identified the benefits derived from 
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SHS by highlighting the reduction in monthly energy expenditures, better 
health conditions, access to information, increased business and household 
productivity, thus accelerating the usage of RET (Ahammed and Taufiq, 
2008; Kurschner E. et al., 2009; Sovacool and Drupady, 2011; Momotaz and 
Karim, 2012; Komatsu et al., 2013; Asaduzzaman et al., 2013; Das D., 2013; 
Azimoh et al., 2015; Mishra and Behera, 2016). Along with these findings, 
the current status of SHS installation across the country acknowledges that 
the adoption of RET usually gives favorable outcomes for upgrading the 
living standard of rural households.  

 

 

Figure 2: Electricity Generation and application of SHS (Source: Wahi & Ahsan, 2012) 

 

In Addition, from the experience of developing nations in Sub-
Saharan Africa and Asia, it has been observed that SHSs are economically 
feasible for rural electrification program in remote regions which improves 
the socio-economic condition of underprivileged population. As discussed in 
the prevailing literature, the rural electrification program in Bangladesh has 
already witnessed with manifold and far-reaching socioeconomic impact in 
the electrified areas. This is also evident in the Government publications 
through Bangladesh Rural Electrification Board (BREB, 2017). BREB 
reveals USAID report’s findings and assessments about the outcomes of the 
rural households (HHs) electrification program in Bangladesh, as outlined 
below: 

• 93.7% of the electrified HHs reported a decrease in fuel cost 

• 78.2% reported an increase on working hours 

• 62.0 % HHs reported an increase in family income 
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• 94% reported an increase in children’s study time 

• Literacy rate in the electrified families is 71%, whereas 54% in the 
non-electrified HHs 

• 94.7% reported an improvement in security 

• The annual infant mortality rate in the electrified HHs is 42.7/1000 
live births, in the non-electrified HHs 57.8/1000. Thus annual number 
of infant deaths that could be saved will be around 36818, i.e., a 
saving of 101 infant deaths every day. 

Furthermore, the deployments of SHSs do not only provide 
sustainable electricity, it serves as a stimulant for other development 
activities.  This industry showed promising impact in employment generation 
and local entrepreneurship development. The domestic production of SHS 
components like solar lamps and charge controllers creates job opportunity 
for technicians and local youth in solar industries which has employed more 
than 75,000 people in a green industry (IDCOL, 2017). Besides, researchers 
in environmental economics also emphasized the significance of solar energy 
usage that has so far saved consumption of 1.14 million tons of kerosene 
(worth USD 411 million approximately) which is one of the primary sources 
of greenhouse gas emissions in developing nations (IDCOL, 2017). 
 

5. Microfinancing the Dissemination of SHS for Improving Rural 

Electrification  

This section of the paper highlights the diffusion of SHS across the country 
through Microfinance schemes which are primarily contributing to the 
success of SHS program and important for acquiring it by the rural 
population. Microfinance can be conceptualized as the provision of financial 
services to low-income poor and very poor self-employed people (Otero 
1999, p.8). Generally these financial services consist of savings and credit but 
can also include other financial services such as insurance and payment terms 
(Ledgerwood, 1999). Hence, microfinance involves the setting up of financial 
services such as savings, loans and insurance to poor people living in both 
urban and rural locations who are unable to attain such services from the 
formal financial sector. Worldwide, the microfinance industry is estimated at 
$60 -100 billion. The rapid growth of the industry over the past 15 years has 
reached approximately 130 million clients according to recent estimates. Yet 
microfinance still reaches less than 20 percent of its potential market among 
the world’s three billion or more poor (MIX, 2017; IFC, 2016).  
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Figure 3: Status of SHS installations in eight divisions of Bangladesh 

To fulfill basic electricity requirement of the off-grid rural people of 
Bangladesh as well as supplement the Government’s vision of ensuring access 
to electricity for all citizens of Bangladesh (MoPEMR 2008a), Infrastructure 
Development Company Limited (IDCOL) started the SHS program in 
January 2003. IDCOL initially received credit and grant support from the 
World Bank and GEF to start the program. Later, other international funding 
agencies like GIZ, ADB, IDB, JICA, USAID and DFID came forward with 
additional financial support for expansion of the SHS Program.  

Under IDCOL SHS Program, IDCOL does not provide any loan 
directly to the end users. All loans are being channeled through the Partner 
Organizations (PO) as per the terms set the Government regulatory body. At 
present, 56 PO are implementing the program. IDCOL provides grant and soft 
loans as well as necessary technical assistance to the POs. POs select 
customers, extend loan, install the systems, and provide after sale service. 
IDCOL’s total investment under the program is BDT 52,240 million (USD 
696 million) out of which loan USD 600 million and grant USD 96 million 
(IDCOL 2017).  

Although investment costs of solar electrification are generally higher 
compared to fossil fuel alternatives, this option becomes economically viable 
when all externalities (e.g. environmental cost, health hazards etc.) and lower 
operating cost are taken into consideration (Hamid M.R., 2013). The 
Government of Bangladesh has goals to provide universal access to electricity 
by 2021. In this regard, the country has attained global attention in the field 
of rural electrification by SHS. The solar industry has grown at a rate of 35% 
per year over the last ten years (Biswas MM et al., 2011). The program has 
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been acclaimed as one of the largest and the fastest growing off-grid 
renewable energy program in the world (SREDA, 2017). Under the 
supervision of state owned IDCOL, up to June 2017, about 4.12 million SHS 
have been installed in the off-grid rural areas of Bangladesh, mostly by 
microfinance interventions.  
 

 

Figure 4: Growth in number of SHS installation in the previous years 

 

 

Figure 5: Implementation approach of the IDCOL SHS program (Source: Islam Sharif, 

2013) 

Hence, the study concedes that, to address the prevailing electricity 
crisis in rural Bangladesh with solar energy, a critical barrier is high 
installation cost in comparison to the income of poor households 

0

200,000

400,000

600,000

800,000

1,000,000

2
0
0
3

2
0
0
4

2
0
0
5

2
0
0
6

2
0
0
7

2
0
0
8

2
0
0
9

2
0
1
0

2
0
1
1

2
0
1
2

2
0
1
3

2
0
1
4

2
0
1
5

2
0
1
6

N
o

. 
o

f 
S

H
S

 I
n

st
a
ll

a
ti

o
n

Year-wise growth in SHS installation



AIUB Journal of Business and Economics, Volume 14, Number 1, Nov 2017 

 

32 

 

(Assaduzzaman et al., 2013). Under these circumstances, The 56 POs of 
IDCOL have implemented a purchasing option for the potential users where 
the clients of SHS can make an initial down payment and pay the rest of the 
money in installments under specific micro-finance scheme that suits the 
users’ financial capacity and usage needs. As identified in the Government 
reports with the interventions of MFIs and NGOs under IDCOL, around 18 
million beneficiaries are provided with solar electricity which is around 12% 
of the total population of Bangladesh (IDCOL, 2017). Thus, the solar energy 
projects initiated by the Government are helping private sector, NGOs, and 
MFIs expand the solar energy technologies, both in terms of sustainability 
and commercial viability (Hossain M. F. et al., 2017). 

 

6. Prevailing Constraints and Proposed Framework for 

Stakeholder Collaboration  

Despite the appealing features, solar PV systems do not yet have broad market 
acceptance due to the existence of barriers arising from the need for large-
scale implementation. Furthermore, researchers (Sovacool and Drupady, 
2011; Komatsu et al., 2011; Asaduzzaman et al., 2013) also identified certain 
constraints regarding difficulty in matching the output of SHS with 
customers’ electricity requirements. The amount of sunshine combined with 
the relatively small size of SHS at the household level poses a limitation on 
the electricity generating capacity. Consequently, as the production of 
electricity is typically in the range 30–130 Watt peak (Wp), SHS would 
normally allow households to use only low-powered electrical appliances 
such as electric lamps, radios and televisions, and mobile phone rechargers. 

Despite the significant potential in the commercialization of solar 
energy, some limitations like higher investment costs, lack of awareness and 
multilateral collaboration, and program monitoring process need to be taken 
care of in the development of rural electrification through renewable energy 
(Hossain M. F. et al. 2017, Mondal M.A.H. et al., 2010, Friebe C.A. et al., 
2013). This suggests that further research should attempt to analyze how to 
synthesize policy tools with the aim of mitigating the challenges and 
capitalizing on the development opportunities derived from SHS to meet the 
energy needs in rural households. 

The study is expected to imply the fact that awareness building 
programs and financial incentives like providing SHS with tailored financing 
schemes will encourage the adoption of SHS, and thus the rural households 
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can avail the development opportunities through solar electrification. 
Additionally, the research calls for attention of the target audience of RE 
Policy makers and stakeholders, on the need to promote multilateral 
collaboration in RE industry. This mutual cooperation is essential to 
formulate relevant strategic mechanisms for accelerating the dissemination of 
the RET to the underprivileged rural communities (Najmul H. & Kumar D., 
2013, Tahsina k. 2017). In doing so, the proposed study provides significant 
insight in the expansion of renewable energy usage; and thereby contributes 
in achieving the national vision of universal access to electricity in the 
country. In order to give an illustration of the proposed support network, the 
following participants and beneficiaries have been considered as the major 
stakeholders in RE dissemination: 

Policy makers 

• Sustainable & Renewable Energy Development Authority (SREDA), 
Power Division, Ministry of Power, Energy & Mineral Resources, 
Government of the Peoples’ Republic of Bangladesh. 

• Rural Electrification Board 

Funding agencies  

• World Bank, GIZ, KfW, ADB, IDB, GPOBA, JICA, USAID and 
DFID  

Regulatory Institution 

• Infrastructure Development Company Limited (IDCOL) 

Partner Organizations 

• 56 NGOs and MFIs distributing SHS across the country 

Renewable Energy Forums 

• Renewable energy research center (RERC), Dhaka University 

• Bangladesh Solar and Renewable Energy Association 

End users  

• Domestic usage for rural Households  

• Commercial usage by small & micro enterprises  
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Figure 6: Stakeholders in the multilateral collaboration framework for RE Industry 

 

7.  Concluding remarks:  

This study is intended to address the diffusion of renewable energy 
technology in the form of SHS, other types of solar energy like concentrated 
solar power (CSP) and grid-connected solar PV system are not discussed in 
the present study due to the less prevalence of such practice in the research 
context. However, an emerging distribution of the solar electricity in the 
national grid is evident through the Government interventions. The renewable 
energy statistics highlighted in this study is limited to the field of solar 
electricity generation. With this backdrop, this research investigates 
microfinancing the access to electricity for facilitating the dissemination of 
SHS in rural Bangladesh. In doing so, the study reveals that rural 
electrification can be accelerated by devising customized financial schemes 
to address the affordability of RET among the rural population. Furthermore, 
the paper also suggests a framework on multilateral collaboration to address 
the challenges in this regard. This unveils the scope of further research to 
assess the sustainability of solar energy ventures in addressing the 
development goals of the country. 
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