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EXECUTIVE SUMMARY 

The Infrastructure Development Company Limited (IDCOL) has been implementing a program 

on solar home system (SHS) since 2003 with the mission of fulfilling basic electricity 

requirements in the off-grid regions of rural areas of Bangladesh. Around fifty to sixty thousand 

SHSs are now being installed every month under the Program. The program is run through 47 

Participating Organizations (PO) comprising NGOs/MFIs/Private entities. So far, a total of 3.41 

million SHS have been installed. The IDCOL has been providing concessionary credit support 

and subsidy/grant to the POs for implementing the program and motivating the potential adopters 

with revisions. When the IDCOL program first started in 2003, the capital buy-down grant was 

$90 per system. Over time, the subsidy has been gradually reduced to the current level of 

$20/SHS applicable to only smaller systems (=<30Wp). In the backdrop of subsidies available 

only for smaller systems, sales of those systems have been increasing very fast at average year 

on year growth rate 81%. Monthly installation rate of smaller SHS is more than 65% of total 

installation, implying a strong demand for the smaller sized SHS in the off-grid areas of 

Bangladesh with the current incentive structure. 
 

The purpose of this study is to assess the current subsidy structure and impact of possible further 

reduction of subsidy. Specifically, the study aims to analyze the current subsidy mechanism of 

IDCOL and determine the impact of further reduction of subsidy given the objective of 

commercialization. It is to be noted that subsidies should be assessed by three aspects, such as 

their relative efficacy, sector efficiency, and cost-effectiveness (Barnes and Halpern, World Bank, 

2000). While efficacy issue relates to targeting to appropriate beneficiaries, sector efficiency 

relates to the fact that it encourages provision of service at least cost. Cost-effectiveness, on the 

other hand, indicates that the subsidy achieves social goals at the lowest program cost while 

providing incentives to businesses to serve poor and rural populations. To achieve these three 

goals, decisions must be made on the subsidy’s target group, on its form and its level, on the 

eligibility criteria for the subsidy, and on how to finance it. In the light of these aspects, the 

current subsidy structure for SHSs has been analyzed here. 
 

First, the efficacy issue of subsidies relates to the fact that whether the intended beneficiaries 

(target group) are the poor. The findings of this study suggest that 80 percent of the adopters of 

smaller systems are the poor, which satisfies the necessary condition of providing subsidies, that 

is, the program is well targeted. Second, analysis of sector efficiency should be done by 

considering several issues including market size, competition and pricing of SHS. IDCOL started 

the program at the time when almost 15 million rural households were left out of grid-electricity. 

With huge gap between demand and generation of grid electricity, it was imperative for the 

government of Bangladesh to find a way to bring this huge segment of population under some 

sort of basic electricity support. From this concern, IDCOL came up with a subsidized SHS 

program that has become popular among the rural poor households.  So far, 3.4 million off-grid 

rural households have adopted SHS with a rate of 0.5 million systems per annum. As the SHS 

price drops by about 50 percent (from Tk. 22,400 to Tk. 11,200), the probability of purchase 

increases from 58% to 67% (WB, 2014). Our results also suggest that the predicted probability 

of purchasing a system among non-adopters is 0.90 and it ranges between 0.64 and 0.99 for 

existing adopters. It has been observed that the number of annual sales of SHS by POs has been 

increasing over the years though price is stable or declining. The IDCOL has been trying to 

increase competition through introducing new POs every year. In 2015, IDCOL has identified 15 

new POs for SHS marketing, which will likely to create more competition in the SHS market. 



 4 

POs are encouraged to distribute SHSs in remote off-grid rural areas with the existing incentives. 

The analysis also shows that POs are making normal profit out of this incentivized structure of 

the SHS program and without the incentive structure it would be difficult for them to continue 

SHS marketing as their profit would go down below 5%. Third, the cost-effectiveness aspects of 

subsidies highlight the importance of economic benefit accrued to the poor with proper incentive 

to the POs. The POs are receiving $20 per smaller system (<=30Wp) in addition to credit 

facilities up to 70 percent of required finance at a subsidized rates for all the systems. The cost 

effective analysis suggest that with the current structure of subsidies, financial rate of return 

(FIRR) is 5% higher than economic rate of return (EIRR) justifying the rationale for continuing 

subsidy. Consumer surplus indicates that SHSs are highly beneficial to households given the 

current prices.  

 

Thus, it can be suggested that the current subsidy structure for the SHS program is justified from 

widely accepted norms and practices and therefore it should continue as long as it brings benefits 

to the poor. However, as some ambiguity arises with the POs activities, to justify subsidy the 

following qualifications should be made by IDCOL: 

 

1. An evaluation of technical specifications of the systems available outside the PO market 

needs to be made to compare the quality and prices of the systems; 

2. A strict mechanism of monitoring and evaluation has to be enhanced/developed to ensure 

whether the set technical standard is maintained by the POs; and 
3. The backstopping services to SHS adopters, committed to provide by the POs, are found 

to be weak and therefore needs to be strengthened as part of receiving subsidies. 
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CHAPTER 1: INTRODUCTION 

 

1.1 Background 

The Infrastructure Development Company Limited (IDCOL) has been implementing a program 

on solar home system (SHS) since 2003 with the mission of fulfilling basic electricity 

requirements in the off-grid regions of rural areas of Bangladesh. Around fifty to sixty thousand 

SHSs are being installed every month under the Program. The program is run through 47 

Participating Organizations (PO) comprising NGOs/MFIs/Private entities. So far, a total of 3.41 

million SHS have been installed. The program aims to enhance the socio-economic life of rural 

people of Bangladesh by increasing long study hour for students, allowing women 

empowerment, developing village entrepreneurs, reducing health and environmental hazards and 

so on (Khandker et al. 2014).1 

The IDCOL has been providing concessionary credit support and subsidy/grant to the POs for 

implementing the program and motivating the potential adopters with occasional revisions. 

When the IDCOL program first started in 2003, the capital buy-down grant was $90 per system. 

Over time, the subsidy has been gradually reduced to the current level of $20/SHS applicable to 

only smaller systems (=<30Wp). In the backdrop of subsidies available only for smaller systems, 

sales of those systems have been increasing very fast with average year on year growth rate 81%. 

Monthly installation rate of small SHS installation is more than 65% of total installation, which 

implies that there has been a strong demand for the smaller Wp size of SHS in the off-grid areas 

of Bangladesh given the current incentive structure. 

Table 1.1: Phasing out of Subsidy on SHS 

 2003-4 2004-5 2006-7 2008-9 2010-11 2012-13 2013-14 

Capital Buy down 

grant ($) 

70 55 40 40 25 25 20 

Institutional 

capacity 

development Grant 

($) 

20 15 10 5 3 0 0 

 

                                                
1Shahidur R. Khandker, Hussain A. Samad, Zubair K.M. Sadeque, Mohammed Asaduzzaman, Mohammad Yunus, 

and A.K. EnamulHaqueSurge in Solar Powered Homes:Experience in Off-Grid Rural Bangladesh”, Washington 

DC, World Bank, 2014 
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Now the pertinent question that arises at the outset is whether there is a scope of further 

reduction of subsidy, and if so what would be the basis of that decision. A decision on the size of 

subsidies should follow some general principles. The renewable energy sector worldwide enjoys 

some sort of subsidies, which is used to provide a benefit to the rural and poor populations.  It is 

also important to note that such subsidy should not create a disincentive to provide energy 

service after the equipment is installed in the households. The appropriate balance is to provide 

enough subsidies to enable poor and rural households to afford access to the service while not 

destroying business incentives to serve them. Therefore, subsidies for access to different types of 

energy can be justified if they are well targeted and if they reduce business costs in a rural 

service territory. From this context, this study will analyze the current subsidy mechanism under 

IDCOL’s SHS program. 

1.2 Objectives 

The purpose of this study is to assess the current subsidy structure and impact of possible further 

reduction of subsidy. The objectives of the study are thus:  

1. Analysis of current subsidy mechanism of IDCOL: The study provides an insight on how 

the benefits of subsidy component is passed through to the households by the POs and 

suggest if the current mechanism and rate of subsidy are satisfactory or not, and 

2. Determine impact of further reduction of subsidy given the objective of 

commercialization: The study is expected to suggest how to reduce the subsidy further 

considering the objective of commercialization, current market demand, household’s 

affordability and other impacts and what would be the optimal time for this reduction. 

 

1.3 Organization of the Report 

The report is organized as follows. After Introduction, Chapter 2 discusses methodology 

employed in the study. Chapter 3 highlights socio-economic characteristics of the SHS adopter 

and non-adopter households. Chapter 4 analyses households demand for SHS with or without 

subsidy. Chapter 5 analyses views of POs on the subsidy withdrawal and finally Chapter 6 

concludes.  
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CHAPTER 2: METHODOLOGY 

 

2.1 Analytical Techniques 

It is to be noted that subsidies should be assessed by three aspects, such as their relative efficacy, 

sector efficiency, and cost-effectiveness (Barnes and Halpern, World Bank, 2000). While efficacy 

issue relates to targeting to appropriate beneficiaries, sector efficiency relates to the fact that it 

encourages provision of service at least cost. Cost-effectiveness, on the other hand, indicates that 

the subsidy achieves social goals at the lowest program cost while providing incentives to 

businesses to serve poor and rural populations. To achieve these three goals, decisions must be 

made on the subsidy’s target group, on its form and its level, on the eligibility criteria for the 

subsidy, and on how to finance it. In the light of these aspects, the current subsidy structure for 

SHSs has been analyzed here. 

The analysis of subsidy withdrawal needs to be done in two steps: one from household 

perspectives and the other from POs perspective. It is important to analyze the household 

demand for SHS as well as pricing pattern of SHS that might have influenced household decision 

to adopt a SHS. For this purpose, our analysis involves estimation of price elasticity of demand, 

willingness to pay and consumer surplus and changing pattern of demand, which will help 

understand the impact of price escalation for the reduction of subsidy for the SHSs at the 

household level.  While price elasticity determines the sensitivity of price hike towards demand, 

willingness to pay measures the affordability of consumers in terms of accrued/perceived 

benefits from SHS. That is, elasticity is the measure of sensitivity across the board, and 

willingness to pay will determine the consumers at different level of incomes. Estimating 

Internal Rate of Return with/without subsidy will help understand the justification of subsidies in 

terms of cost-benefit perspectives. From supply side perspective, rate of return of POs, their 

operational aspects and management of SHS would help understand their sensitivity towards 

subsidy reduction. The estimates/simulations have been done considering different scenarios of 

incentive structure for POs, such as different phases of subsidy withdrawal. 
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2.2 Sampling 

 

The sampling strategy was designed by considering the hypothesis that about 40% of neighbours 

of current SHS adopters are likely to adopt SHS in the future as was observed in the past (World 

Bank, 2014).  

 

Using a scientific formula, we find that 

𝑛 =
(𝑧𝛼 2⁄ √2�̅�(1 − �̅�) + 𝑧𝛽√𝑃1(1 − 𝑃1) + 𝑃2(1 − 𝑃2))

2

(𝑃2 − 𝑃1)2
                  

Where n is the required sample size for each of the two populations to be compared. 

 

The calculations suggest that the power is 80% under which the null hypothesis is rejected, if 

𝑃2 − 𝑃1 = 0.06 at level of significance 𝛼 = 0.05. With the specifications, β=0.2, zβ/2 = 0.84,  

zα/2=1.96, P1=0.04, P2=0.10 and �̅�=0.07. Finally the estimated sample size is 226 (with non-

response adjustment). 

 

As per the above formulations, the required sample size for each of two groups (existing SHS 

adopters and non-adopters) is 226 Households. Thus, the total households to be surveyed are 450 

(approx.). However, considering non-response rate at 5%, we decided to survey a total of 462 

households.  

 

Table 2.1: Total sample size 

Divisi

on 

District Upazila Sample Villages POs Total 

Sample 

Treated & 

Control combined 

Sample 

Households 

  

7 7 14 21 21*22 = 

462  

47 517 

 

 

The districts are selected based on the concentration of installed SHSs. Seven districts from 

seven divisions are selected. Three villages have been selected from each of the districts for the 

survey according to the following plan. 
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Table 2.2: List of sample districts for the survey 

Division 

Districts 

Village (including 

control) 

Households to be 

surveyed 

Sylhet Sunamganj 3 66 

Khulna Khulna/satkhira/bagerhat 3 66 

Chittagong Laxmipur/Noakhali 3 66 

Rangpur Kurigram/Dinajpur 3 66 

Rajshahi Rajshahi/Pabna 3 66 

Dhaka Mymensingh/netrokona 3 66 

Barisal Perojpur/Barisal/Barguna 3 66 

Total  21 462 

 

PO Survey 

About 45 POs are now operating under the IDCOL’s SHS program. All the 45 POs were 

communicated with a structured questionnaire through e-mail and personal visit. Of them, only 

30 POs have finally responded. However, we have collected audited financial statements of all 

45 POs from IDCOL to assess their financial viability. 
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CHAPTER 3: CURRENT AND POTENTIAL BENEFICIARIES OF SHS PROGRAM 

AND SUBSIDY STRUCTURE  

 

In terms of the efficacy aspects of subsidy in SHSs, as discussed before, it should be targeted 

rural poor households who are deprived of grid electricity. It is one of the objectives of this study 

as to whether the current users of SHS, particularly smaller SHS are the poor. For this purpose, 

we have collected household income and expenditure information from both adopters and non-

adopters. Using the HIES, 2010 classification of poverty line based on CBN method, this study 

analyses the poverty status of the respondents2.  

3.1 Poverty status and profile of the respondents 

As the following table (Table 3.1) shows, majority of the respondents including smaller SHS 

users (<=30Wp) are the poor. On average, about 77 percent of current users of smaller SHSs are 

the poor. In terms of access and coverage, it can be argued that subsidies are designed to the right 

segment of the population.  

 

  Table 3.1. Poverty status of respondents 

 

Respondents %  poor 

Treatment 76.96 

Control 82.77 

Total 79.91 

 

 

District wise distribution in table 3.2 shows that more than 80% of the 10Wp and 30Wp users 

and 75% of 20Wp users are the poor. This implies that the most beneficiaries of the IDCOL’s 

subsidized smaller SHSs are the poor.  

 

  

 

 

 

 

 

 

                                                
2 Considering inflation rate, particularly food inflation rate, upper poverty lines of different divisions 
(according to 2010 estimates) have been revised and thus used here. 
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Table 3.2. Percentage of HHs below the (upper) poverty line 

 
District 

 Capacity of the SHS systems     

10 20 30 

Overall 84.21 74.32 81.03 

Barisal 100.00 45.45 44.44 

Satkhira 0.00 48.28 50.00 

Natrokona 60.00 100.00 83.33 

Sunamgonj 100.00 100.00 92.31 

Pabna 0.00 83.33 100.00 

Kurigram 0.00 72.73 90.00 

Noakhali 80.00 100.00 90.00 

 

Educational Status of SHS Households 

Table 3.3 presents educational status of both treatment and control household members. The 

findings suggest that around one-third of the household members do not have formal education, 

about 40% have primary education, and around 20 percent have secondary education. 

 

 

Table 3.3: Education level of the family members (Percentage) 

Educational Status in Sample 
Treatment Control Total 

N % N % N % 

No Schooling 382 34 404 36 786 35 

Primary 449 40 469 42 918 41 

Secondary 271 24 215 19 486 22 

Graduate 25 2 24 2 49 2 

Postgraduate 3 0 0 0 3 0 

Total 1130 100 1112 100 2242 100 

 

Livelihood Options 

 

Table 3.4 presents primary occupations of the head of the households. Majority of the household 

heads are self employed (almost 50%) and the percentage of day labour employment is about 30 

percent. About 10 percent are salaried employed. Both treatment and control households are 

comparable in terms of occupation of household head. 
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Table 3.4: Occupation status of the Household head (percentage) 

Occupation  Treatment Control Total 

Wage employment 29.57 40.76 35.26 

Salaried 10 3.78 6.84 

Self employed 49.13 48.74 48.94 

Housewife 5.22 2.1 3.63 

Others 6.09 4.62 5.34 

  100 100 100 

 

Land Ownership 

Majority of the SHS households (39.1%) have only a small piece of land ranging between 1-10 

decimals (Table 3.5). About one-fourth of the households have land more than 50 decimal. 

About 20% of the households have land of size ranging between 21 and 50 decimal.  Only about 

2 percent SHS households are landless. The findings suggest that land ownership plays an 

important role in adopting SHS at the household.  

 

Table 3.5 : Land ownership (percentage) by the respondents (Last 1 year)  

Land ownership Treatment Control Total 

Landless (0) 1.74 3.78 2.78 

0 to 1 0.43 0 0.21 

1 to 10 39.13 36.97 38.03 

11 to 20 12.61 13.45 13.03 

21 to 50 19.57 21.43 20.51 

50 + 26.52 24.37 25.43 

Total 100 100 100 

N 230 238 468 

 

Table 3.6 shows that SHS households own agricultural land of size 74 decimals and non-

agricultural land of size 31 decimals, on average. The SHS households own homestead of size 10 

decimal on average.  
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Table 3.6: Average amount of land (decimal) owned by the households 

  Treatment Control Total 

Total land 46 34.56 40.18 

Agricultural Land 74.29 56.78 65.58 

Non-agri land 30.86 16.37 22.94 

Homestead 11.33 10.07 10.69 

 

 

The profile of the smaller SHS adopters and non-adopters suggest that they are largely poor and 

they are lagging behind in terms of access to education, health and other livelihood options.  

3.2 Demand for SHS  

 

Considering the benefits generated by SHS, the demand for SHS has been increasing 

significantly over time. As the Figure 1 shows, while less than 1 percent of the respondents 

(households) adopted SHS in 2004, it has increased to near 40 percent in 2014.  

 

Figure 1: SHS adoption by year from sample data 
 

 
 

 

The survey results suggest that among the existing current users of smaller SHSs (<=30Wp), 

majority use 20 watt-peak SHS (66.06%) followed by 30Wp SHS (25.22%). Only 8.6 percent of 

the respondents use 10Wp SHS. To assess the future demand for SHS considering the benefits 

received by the existing users, they were asked about what type of SHS they would like to adopt 
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if the existing one needs to be replaced. About 47% of 10Wp users want to continue with the 

current capacity level, while 42% would like to switch to 20Wp and 10.5% to 30Wp SHSs. 

Among the 20Wp users, while 27% would like to retain the current capacity, 51% would like to 

switch to 30Wp, 15% to more than 30 Wp and about 7% users don’t want to use SHS anymore. 

Among the 30Wp users, 67% would like to retain the current one and 31% want to switch to 

higher capacity one. The findings suggest that most of the existing adopters are willing to adopt 

higher watt-peak SHS if they need to replace the current one irrespective of higher prices. The 

most preferred capacity is 30Wp because it allows one to operate television in addition to basic 

necessity of lights (Figure 2). This indicates that there is a higher demand for higher-capacity Wp 

SHS considering its welfare impact in the rural off-grid areas among the existing users.  

 

 

Figure 2: Change in demand pattern 
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3.3 Subsidy reduction and Pricing Pattern of SHS 

 

Figure 3 shows that the impact of subsidy reduction has been reflected in price escalation of 

SHS. While in 2012 and 2013, the price of SHS per Wp was about Tk. 620, it jumped to Tk. 640 

in 2013 and continued till 2014 due to the reduction of subsidy and grant at a rate of Tk. 20/Wp 

(considering a 20Wp SHS). That is, the increase of price was just the amount of subsidy reduced. 

However, the price of SHS has again been declined to about Tk. 581/Wp even without further 

reduction of subsidy, which was partly due to relaxation of battery specification and technical 

specifications by IDCOL.  
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It has been learnt through FGDs and personal interviews that people are now being able to buy 

SHS outside market of IDCOL’s POs, which are cheaper than that of POs though the quality has 

to be compromised. If the quality concerns regarding the systems available outside IDCOL 

program are correct, further subsidy reduction might lead to price escalation of SHS which will 

ultimately deprive the poor from buying quality panels.  

 

 

Figure 3. Impact of subsidy reduction on price of SHS 
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3.4 Elasticity of demand for SHS 

The elasticity of demand for SHS could be an indicator by which one can understand the need 

for subsidies for a segment of population. The reverse “Ramsey Pricing” principle calls for 

subsidies to be focused on those products or services with highest elasticity of demand in order 

to achieve maximum market expansion per invested subsidy amount (Mostert, 2001). Keeping 

this in mind, we estimated elasticity of demand for SHS panels for the poor and non-poor 

segments of the respondents using probit regression model (Table 6). Since the estimated 

elasticities are the highest for the poor (-0.96) and lowest for the non-poor (-0.36), it justifies the 

existing subsidies for smaller systems.  
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Table 3.7. Demand elasticity for SHS  

 

Elasticity of demand 

 

non-poor poor all 

Price of offered SHS unit per Wp (Tk) -0.3597 -0.9624 -0.853 

Age of Household head -0.0297 -0.0351 -0.040 

Household land asset (decimal) 0.0237 0.0231 0.021 

Cost incurred (Tk./month) for energy 

without solar and naturral -0.0498 0.0035 0.001 

 

3.5 Willingness to Pay (WTP) and Consumer surplus 

 

In this study, survey questions were designed to elicit answers from existing SHS users and non-

user households to assess their willingness to buy SHS panels. Households that already own a 

SHS panel were asked whether they would purchase again a SHS of any capacity size in a three-

year pay-back facility in installations if the current one is in out of order. Similarly, non-adopter 

households were asked whether they are willing to buy a SHS panel of any capacity with a three-

year pay-back facility in installations given its benefits. The WTP is estimated as the difference 

between the consumers’ maximum WTP for a SHS unit and the actual cost of the services. Table 

7 shows that at the mean of the sample, WTP is Tk. 13867.893 for a 10Wp SHS while the 

average price is Tk. 9,403.20. This means that on average a household extract about Tk. 4464.69 

as consumer’s surplus. However, estimates also show that net benefit to the households is the 

highest when they purchase a SHS with Wp 30 (analyses in previous sections also show that 

households are now opting increasingly for the 30 Wp packages).  

 

Table 3.8. Estimated willingness to pay and consumer surplus 

SHS Size 

owned (Wp) 
WTP 

Actual price paid by 

households for purchasing 

SHS 

Consumer’s 

surplus 

Probability of 

purchase 

Not SHS 

owner       0.895 

10 13867.89 9,403.20 4464.69 0.992 

20 16602.58 14,039.50 2563.08 0.643 

30 25764.75 16,325.00 9439.75 0.676 

 

 

 

                                                
3  The theoretical foundation is given in the Appendix A. 



 17 

3.6 Cost-Benefit Analysis: FIRR and EIRR 

 

This section provides cost-benefit analysis as the avoided costs of the services in un-electrified 

households that would be replaced by the PV (SHS) system with certain amount of subsidies. 

These services include lighting (provided largely by kerosene lamps and some by candles and 

torch cells), and television and radio (provided largely by dry cells and rechargeable batteries). 

Such an analysis provides a lower bound for the economic benefits, because it does not account 

for the fact that the PV system provides a greater level of service. For example, a 20 Wp system 

is capable of providing 10 times as many lumens of better quality light as the kerosene lamp(s) it 

replaces. The analysis also provides some understanding of economic and financial benefits with 

gradual reduction of subsidies for higher watt pick systems. 

 

We have estimated Economic Rate of Return (EIRR) and Financial Rate of Return (FIRR) for 

the systems 10Wp, 20Wp and 30Wp with existing subsidy structure at $20 per system. The 

analysis shows that FIRR is about 10% higher than EIRR for the 10Wp system while it is about 

5% higher for the other two systems. This result indicates that subsidy generates relatively higher 

benefits to the smallest system adopters, who are mostly the poor. The overall analysis suggest 

that the current subsidy generates certain level of benefits to the system adopters and gradual 

reduction (a hypothetical scenario with $15 for Wp and $10 for 30Wp) will decrease the benefit 

too though it is not too high. 
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Table 3.9. Economic and Financial Analysis of SHS (FIRR and EIRR) 

 

 

No change in current subsidy 

structure ($20/per system) 

Gradual reduction for 

20 Wp and 30 Wp 

Subsidy 

$15 

Subsidy 

$10 

 

10Wp 20Wp 30Wp 20Wp 30Wp 

Financial Analysis 

 

    

FIRR: Cash 37.77 20.22 26.83 20.22 22.42 

FIRR: 15% Down Payment 35.51 13.33 22.66 13.33 18.00 

BCR: Cash 1.31 1.11 1.23 1.11 1.14 

BCR: 15% Down Payment 1.22 0.97 1.13 0.97 1.05 

NPV: Cash 4340.11 1816.49 2687.40 1816.49 2886.36 

NPV: 15% Down Payment 3305.35 -639.95 1652.64 -639.95 1138.61 

Economic Analysis           

EIRR: Cash 26.37 16.11 19.51 17.01 20.22 

EIRR: 15% Down Payment 22.76 10.59 16.01 11.20 16.10 

BCR: Cash 1.19 1.02 1.10 1.04 1.10 

BCR: 15% Down Payment 1.12 0.90 1.02 0.92 1.02 

NPV: Cash 2983.59 459.97 1330.88 799.10 2208.10 

NPV: 15% Down Payment 1948.83 -1996.47 296.12 -1657.34 460.35 

 

 

 

3.7 Summary 

 

This section assesses the socio-economic profile of the SHS adopters as well as analyses the 

demand for SHS and its cost-benefit aspects. It is observed that about 80% of the adopters are the 

poor and there is a high willingness to adopt the system among the non-adopter group of people. 

Most of the existing adopters of smaller PV systems are willing to adopt a higher watt-peak 

system, mostly prefer 30Wp systems considering its benefits irrespective of higher prices. 

Though subsidy withdrawal on higher Wp systems (>30Wp) resulted in price hike in 2012 and 

2013, prices of the systems have further fallen in 2014 without any change in subsidy structure 

mainly because of falling prices of batteries with relaxing specifications of batteries by IDCOL 

and withdrawal of VAT by the government. Therefore, it is anticipated that subsidy withdrawal 

will result in price hike of the systems and consequently will transfer the burden to the poor. 

Cost-benefit analysis also suggests that the current subsidy brings benefit to the SHS adopters 

though it is trivial. As the target beneficiaries are the poor, it ensures the efficacy aspects of 

subsidy.        
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Chapter 4: SHS Business and the POs 

4.1 Introduction  

The need for increasing the coverage of SHS stems from the increasing demand for electricity 

from consumers residing in the off-grid areas. Bangladesh is situated in such a region that solar 

energy is very much available. There are different credit schemes varying from certain amount of 

down payment and monthly instalment to discounted cash sale to make the solar home systems 

affordable to the customers. These activities are conducted through 46 partner organizations 

(POs) with refinancing, credit, subsidy supports from the IDCOL. Currently, the IDCOL charges 

6.77% of interests on refinancing, which ranges between 3% and 12% for different POs. IDCOL 

has withdrawn subsidy from most of the SHS except those with less than 20 Wp. At the moment 

IDCOL is considering further reduction of subsidy keeping the refinancing scheme intact. The 

current refinancing scheme pivots at around 74:26 but ranges between the highest at 84:16 and 

the lowest at 60:40. It is in this backdrop an assessment of the impact of subsidy reduction on the 

POs is undertaken in this Chapter. It would look into the employment, sales of different Wp 

sizes, their price structures, and management issues of the POs and the ex-ante apprehension 

about the reduction of subsidy and planned course of actions to accommodate the shock once it is 

encountered. 

4.2 Some Features of the SHS Business 

There are many POs in Bangladesh but only some of them are doing very well. Insofar as the 

POs enlisted with IDCOL are entrusted with the authority of distributing and installing SHS in 

the off-grid areas of Bangladesh, characterizing the POs activity is very important to have a 

proper SHS picture in the country. Their activities are also very much effective to expand SHS 

popularity in all over the country. 

Table 4.1 presents number SHSs sold annually between 2010 and 2014.  The sale of SHS was 

dominated by 20 Wp size as it accounted for around 40% in 2010 and increased to half of the 

total sales within five year. In contrast, 40 Wp and 50 Wp sizes lost their market share during the 

same period; their shares decreased from 21% and 16% in 2010 to 12% and 9% in 2014. The 

size categories above 60 Wp remained more or less resilient during the period.   

Overall, the sales of SHS have increased by around 4% per year. There is marked variation in 

growth across different sizes. However, the growth of SHSs (≤ 30 Wp) subsidized by the IDCOL 
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experienced faster growth compared to the ones not subsidized even though these too are 

refinanced.  

Table 4.1: Annual Sales of SHS during the Last Five Years 

Wp/Year 

Number 

Annual Growth 

(%) 

2010 2011 2012 2013 2014 2010-2014 

10 147 174 194 129 511 7.07 

20 3759 4806 6649 9939 9172 4.88 

30 - - 49 597 1352  

40 1804 2147 2621 2612 2286 1.21 

45 417 585 519 583 546 1.38 

50 1379 1870 2296 2664 1637 0.87 

65 529 768 962 992 998 3.38 

75 82 81 96 46 32 -4.29 

85 549 1008 1150 1226 966 2.99 

90 5 15 35 16 1290 50.90 

Others 101 120 135 141 160 2.41 

Total 8772 11573 14707 18946 18949 4.16 

 

Despite the increase in sales of the SHS the prices of the systems at large did not change (Table). 

Instead most of the dominant sizes experienced decline in price irrespective whether subsidized 

or not. This may be a reflection of the innovation in the quality as well as reduction of prices of 

deep cycle battery due inter alia to withdrawal of value added taxes on it.. Another explanation 

could be new entrants to the market, thanks to IDCOL’s continuing efforts to enlist new POs 

every year and provide higher refinancing scheme at lower interest rates. Both of these factors 

might have worked favourably in stabilizing prices of the systems. 

Table 4.2 : Sales Prices of SHSs during the Last Five Years 

Wp/Year 

In Taka 

Annual Growth 

(%) 

2010 2011 2012 2013 2014 2010-2014 

10 9318 9688 10059 8965 8622 -0.39 

20 12958 12353 12364 12301 12103 -0.34 

30 17500 17500 17500 16746 15616 -0.56 

40 21758 22127 22118 21524 20608 -0.27 

45 22800 22800 22800 22800 22800 0.00 

50 27946 28485 26291 27461 27030 -0.17 

65 33538 34269 34122 34090 33872 0.05 

75 36650 38160 37653 36743 35185 -0.20 

85 36907 42231 38769 41880 40265 0.44 

90 69250 58520 56666 42555 46147 -1.95 

Others 31423 31423 31423 43306 28271 -0.52 
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That price of the PV modules has fallen in the international market is evident from the fall of 

material costs in recent years. Even though the average number of sale of the SHS remained 

more or less the same roughly at 19,000 between 2013 and 2014 material costs decreased by 

more than Tk. 60 million (upper panel of Table 4.1). One may justify the increase in costs of 

labor in view of inflation and pay increase; it is hard to justify sharp increase in overhead and 

other costs. The POs appear to take advantage of the subsidy on systems less 30 Wp (lower panel 

of Table 4.1). While investment in ≤30 Wp systems was Tk. 45 million in 2010, it sharply 

increased to Tk. 132 million in 2014 with an annual growth of 6%. In contrast, investment in 30 

Wp systems was doubled from Tk. 306 million during the same period with an annual growth of 

4%. As a result, the ratio of investment in ≤30 Wp systems to 30 Wp systems increased from 

15% to 21.50% during this period. 

Table 4.1: Annual Expenditures and Investment during the Last Five Years 

Heads 

In Tk. Million 

Annual Growth 

(%) 

2010 2011 2012 2013 2014 2010-2014 

Expenditures 

Labor 30.92 55.41 89.40 96.35 106.46 7.01 

Material 189.82 268.81 282.64 300.43 244.65 1.30 

Overhead 25.55 46.27 63.73 76.80 87.91 7.01 

Utility 0.45 0.70 1.11 1.23 1.79 7.95 

Taxes/VAT 0.78 1.19 1.62 1.82 2.31 6.06 

Others 2.17 5.27 9.88 15.79 25.66 15.97 

Total 249.69 377.64 448.37 492.42 468.77 3.36 

Investment 

I. SHS≤30 Wp 44.99 51.90 85.04 125.91 132.37 6.02 

II. SHS30 Wp 305.09 418.42 543.17 530.71 616.29 3.77 

Ratio of I to II (%) 14.75 12.40 15.66 23.72 21.48 1.95 

 

Unlike the microfinance institutions who act collusively in capturing areas of operations, the POs 

are in fierce competition in attracting clients. Though the forms of competition vary across POs 

and space, the major forms are limited to quality competition of Cournot type (93.75%) and price 

competition of Bertrand type (56.25%). Other forms of competition include volumes and 

seasonality of sales. 

That the POs are not expanding their operations is evident that the number of branches of an 

average PO increased from 118 in 2010 to 140 in 2014, with a meagre annual compound growth 
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of 1% (Table). That the number of sales of different SHS increased from around 10000 in 2010 

to around 20000 in 2014 implies that POs have intensified their operations.  However, the total 

employment appears to be declining in recent years. As a result, employment per branch is also 

secularly declining. Whether this is due to increase management efficiency needs to be verified. 

Table 4.4: Number of Branches and Employees of the POs 

Number of Branches and Employees 2010 2011 2012 2013 2010 

Branches 

Branches 118 133 134 129 140 

Employment 

Engineers/Technicians 394 719 706 627 394 

Manager/Accountant/Others 96 130 171 179 96 

Total 490 849 877 806 490 

 

It may be noted that the POs are involved in several other activities apart from SHS marketing 

(96.77%). These include provision of backstopping services (19.35 %), sale of biogas plants 

(25.81%). However, it appears that most of the POs are directly and indirectly involved credit 

(48.39%) and non-credit activities (35.49%) akin to NGOs (Table 4.5). While these activities are 

important for the socioeconomic development of the country, it needs to be seen if reduction of 

subsidy from SHS would adversely affect these activities. 

Table 4.5: Major Activities of the POs 

Major Activities Cases Percent 

SHS Marketing 30 96.77 

SHS Installation, Maintenance and Servicing 6 19.35 

Biogas Plant 8 25.81 

Improved Cooking Stove 3 9.68 

Microcredit 15 48.39 

Social and Human Development (Health/Education) 11 35.49 

Other Activities 7 22.59 

 

4.3 Prospects and Challenges of the POs 

The POs cited several problems that they encountered during the last five years (Table 4.6). 

About three-fourths of them cited subsidy reduction by the IDCOL as a major challenge; the 

other challenges include losing large number of customers due to fierce competition and 

marketing strategies by other SHS sellers. The POs attempted to overcome these obstacles 

through increasing efficiency (87.50%), dynamic and innovative product mix (81.25%). The 

notable other measures include accessing to finance (62.50%), introduction of modern 

technology (59.38%) and expenditure reduction (56.25%). 
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Despite the above problems the POs cited several strengths, weakness, future opportunities and 

threats of the SHS (4.7). Among the 20 odd types of strengths cited by the POs a few of them are 

noteworthy. These include appropriate quality control and marketing strategy as it is an 

environment-friendly system (29%), huge demand in the off-grid areas (26%), monitoring by the 

technical committee at IDCOL (23%) and its contribution to employment generation (19%). 

Table 4.6: Measures to Tackle Problems by the POs 

Measures Taken Cases Percent 

Increasing efficiency 28 87.50 

Dynamic and innovative product-mix 26 81.25 

Access to finance 20 62.50 

Introducing modern technology 19 59.38 

Expenditure reducing 18 56.25 

Strong backstopping service 8 25.00 

Others 6 18.75 

 

The industry also suffers from several fundamental weaknesses. These include high cost of PV 

module (39%) as potential buyers are rural lower middle income households, competition with 

poor quality product in the local market (36%) sold by non-enlisted POs, low Wp due to clouds 

and rain (36%), periodic costs due to change and damage of deep cycle battery (26%), use of 

limited load (26%) which is an imperfect and poor substitute of grid electricity, etc. While some 

of the weaknesses are inherent and one has to live with them, some others could be improved or 

rectified by technological improvement. 

Table 4.7: Strengths, Weakness, Opportunities and Threats of SHS 

SWOT Indicators Cases Percent 

Strengths of Marketing SHS 

Appropriate Quality Control/Marketing System of SHS 9 29.03 

Environment Friendly/Natural System 9 29.03 

Huge Demand (to Users in off-greed/Remote Area) 8 25.81 

Subsidy/Monitoring by IDCOL 7 22.58 

Free From Load Shedding 7 22.58 

Employment Generation/Creation of Efficient Worker 6 19.35 

Weaknesses of SHS product 

High cost of import (PV module) 12 38.71 

Competition with poor quality product in the local market 11 35.48 

Seasonal system/low power during cloudy day 11 35.48 

Increased cost after 5 year due to battery damage/change of battery  8 25.81 

Use of limited load 8 25.81 

Lack of standard panel/authority of standardization 6 19.35 

Future Opportunities 
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Possible to create mini-grid in rural area 14 46.67 

Sale/user will be increased after innovation of new SHS products 13 43.33 

Could be used for irrigation 10 33.33 

Price reduction would create new customer/market 7 23.33 

Employment generation 5 16.67 

SHS may be converted as AC system 4 13.33 

Threats Ahead 

Problem of instalment collection 15 50.00 

Reduced sale due to low quality product sold at low price 9 30.00 

Panel/battery damage due to natural disaster 8 26.67 

Staff drop out 5 16.67 

Connection of new grid line 5 16.67 

Technical fault/warranty problem 4 13.33 

Decreased demand 4 13.33 

 

The POs also foresee bright prospects of the SHS as the system can be used to form min-grid in 

the off-grid areas (47%), which would provide better lumen and brightness to the users, for 

irrigation (33%), which would save diesel dependence, and ultimately higher production and 

better technological coupling would enable the system with the national grid lines thus saving 

foreign exchange for import of fossil fuel used for electricity generation. 

As the marketing system of the SHS mimics the microcredit modalities, the POs are 

apprehensive of timely collection of instalment (50%), unfair competition with non-enlisted POs 

and hence reduced sale (30%), expansion of  new grid lines (17%), and technical fault that 

betrays warranty provided by the POs (13%), etc. 

4.4 Subsidy Reduction Proposal and POs’ Planed Course of Actions 

About 60% of the POs reported that they are satisfied with the performance of their employees. 

Even though 90% of the POs are willing to pay higher wages to skilled workers, the average 

wage rates for skilled technicians at Tk. 13,356 per month is not is markedly high. The POs 

claim that they provide training to the employees (87.50%) as they encounter frequent job 

switching (90.63%) and lack of necessary skills (81.25%). However, most of these trainings are 

on-the-job (93.75%) as only less than half of the POs appears to have own training institute. 

About two-thirds of the POs reported that they conduct annual performance evaluation of the 

employees. The major criteria used in such evaluations include commitment (81.25%) to the firm 

and productivity (62.50%). The performance reward reported to include salary enhancement 

(56.25%), faster promotion (50.00%), bonus (43.75%), etc. 
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The POs are planning a number of action strategies to cope with the reduction in subsidy (Table). 

The major actions include reduction in expenditures (63%), and increase in price (50%). In their 

view the reduction of subsidy would adversely affect in employment (28%) even though the 

administrative costs of different kinds would bear the brunt of it (72%). 

Table 4.8: Planned Coping and Impact of Subsidy Reduction on POs 

Coping Mechanisms/Impact Cases Percent 

Coping Mechanisms/Incidence 

I. Reduce expenditures 20 62.50 

II. Increase price of SHSs 16 50.00 

Both I and II 9 28.13 

Decrease (subsidized) sales 6 18.75 

Close business 2 6.25 

Impact 

Reduction of administrative cost 23 71.88 

Reduction of number of employees 9 28.13 

Decline in after sales service 2 6.25 

Salary reduction of employees 1 3.13 

Others 6 18.75 

 

An attempt was made to assess the financial health of the POs by examining their audited 

financial reports. Audited financial statements of 44 POs were collected from IDCOL. However, 

financial statements were made available only for the financial years 2010-11, 2011-12, 2012-13, 

and 2013-14.  

Table 4.9: Financial Indicators of the POs 

Indicators 2010-11 2011-12 2012-13 2013-14 

Current ratio 3.04 2.41 2.33 4.16 

IDCOL grant in total revenue (%) 7.23 9.16 5.24 6.53 

Current assets in total assets (%) 27.08 29.40 45.14 47.27 

Current liabilities in total liabilities (%) 22.63 30.61 34.92 28.09 

Operating expenses in total expenditures (%) 15.36 19.65 25.65 34.29 

Profit over total expenditures with grant (%) 8.73 9.87 10.99 8.20 

Profit over total expenditures without grant 

(%) 0.80 4.66 5.19 0.72 

 

Error! Reference source not found. shows the results based on these data.  Apparently the POs 

ave sound financial position as the current ratios (i.e., ratio of assets over current liabilities) 

across the four years for which data are made available are well above unity. These estimates of 

current ratios imply that POs can meet the current liabilities with their currents and would still 
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remain in business. However, these average ratios mask the performance of several poor POs; 

these low performers constitute 50%, 50%, 33%, and 42% in 2010-11, 2011-12, 2012-13, 2013-

14 respectively. The current assets in the baskets of total assets appear to increase from 27% to 

47% within four financial years. Similarly, the current liabilities in the portfolios of total 

liabilities appear to remain resilient around 30%. These two aspects imply that POs are striving 

to remain financially sound. 

One of the indicators of the financial viability of the sales of SHSs is the rate of return to 

investment of the POs. In the absence of data on total investment data, total expenditures are 

considered as proximate proxies. It may be noted that net profits after taxes, interests and 

provisions as share of total expenditures range between 8% and 11%. These estimates imply that 

the POs are making barely normal profits with grants from IDCOL. Once the grants element is 

taken out of the revenue/income, the net profits as share of total expenditures plummets to 5% or 

less. This implies that the POs will find it difficult to survive if grants are reduced or withdrawn 

as grant from IDCOL constitute about 10% of the total revenue of the POs. However, it is also 

evident that operating expenses as share of total expenses are increasing alarmingly from 15% in 

2010-11 to as high as 34% in 2013-14. IDCOL should impose conditionality of better financial 

management, and hence restraint in operating expenses in continuation of subsidy. 

4.5 Conclusions 

As the systems are marketed through the POs with subsidy on SHS≤30 Wp sizes and guaranteed 

refinancing scheme on all sizes from the IDCOL, a natural issue arises as to whether the market 

would continue in the absence of such supports in future. There is no doubt that subsidy has a 

positive impact on the price of the systems as long as the market experiences normal demand and 

supply curves. However, economic magnitude of subsidy on the final consumer is trivial even 

though it is not on the POs. Further, since the POs are barely making profits in the dissemination 

of green technology, the current subsidy regime even at a minimal level should continue. If 

subsidy is to be reduced or withdrawn the refinancing scheme in operation should be increased to 

cushion off part of the adverse impact of subsidy reduction/withdrawal on the POs. Finally, as 

the POs have plans to cope with reduction through cutting administrative costs, IDCOL should 

devise mechanism to constrain the current rate of increase of operational expenses through better 

financial management. 
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CHAPTER 5: CONCLUDING REMARKS: IS SUBSIDY WORTH CONTINUING? 

 

It is to be noted that subsidies should be assessed by three aspects, such as their relative efficacy, 

sector efficiency, and cost-effectiveness (Barnes and Halpern, World Bank, 2000). Efficacy 

relates to the target group, that is, whether the subsidy reaches those for whom it is intended, 

particularly the poor. Sector efficiency issue of subsidy could be related to the fact that it 

encourages provision of service at least cost. This is an important aspect that needs to be 

addressed more thoroughly in energy sector restructuring work, particularly in remote rural off-

grid areas. Cost-effectiveness could be assessed in a way that the subsidy achieves social goals at 

the lowest program cost while providing incentives to businesses to serve the poor and rural 

populations. To achieve these three goals, decisions must be made on the subsidy’s target group, 

on its form and its level, on the eligibility criteria for the subsidy, and on how to finance it. In the 

light of these aspects, the current subsidy structure for SHSs has been analyzed in this study. 

 

First, the efficacy issue can be analyzed by examining the target group of IDCOL’s SHS 

program. The IDCOL has been implementing the program since 2003. From January 2013, the 

subsidy is applicable for only smaller systems (=<30Wp). The findings of this study suggest that 

80 percent of the adopters of smaller systems are the poor, which satisfies the necessary 

condition of providing subsidies, that is, the program is well targeted. 

 

Second, analysis of sector efficiency could be done by considering several issues including 

market size, competition and pricing of SHS. IDCOL started the program at the time when 

almost 15 million rural households were left out of grid-electricity. With huge gap between 

demand and generation of grid electricity, it was imperative for the government of Bangladesh to 

find a way to bring this huge segment of population under some sorts of basic electricity support. 

From this concern, IDCOL came up with a subsidized SHS program that has become popular 

among the rural households.  So far, 3.4 million off-grid rural households have adopted SHS 

with a rate of 0.5 million systems installed per annum. As the SHS price drops by about 50 

percent (from Tk. 22,400 to Tk. 11,200), the probability of purchase increases from 58% to 67% 

(WB, 2014). Our results also suggest that predicted probability of purchasing a system among 

non-adopters is 0.90 and it ranges between 0.64 and 0.99 for existing adopters. It has been 

observed that the number of annual sales of SHS by POs has been increasing over the years 

though price is stable or declining. The IDCOL has been trying to increase competition through 
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introducing new POs every year. In 2015, IDCOL has identified 15 new POs for SHS marketing, 

which will likely to create more competition in the SHS market. However, as far as competition 

is concerned, it is important to assess whether the market could provide same quality panels with 

lower than POs prices. It has been learnt from our survey that there are some panels available in 

the market (outside PO) with lower than POs price though there is a perception among POs that 

such panels are of low quality. This issue leads to several concerns: (i) whether POs are making 

supra normal profit (with subsidies) by providing the same quality panels that are available 

outside PO market; (ii) whether IDCOL has strong monitoring and evaluation mechanisms of 

panels provided to the customers; (iii) whether IDCOL compares the quality of panels within and 

outside PO market with technical quality testing process? Our analysis suggests that POs are 

making only normal profit, and their profit would go down to below 5% if subsidies are 

withdrawn. The other two issues need to be qualified. 

   

Third, the cost-effectiveness aspects of subsidies highlight the importance of economic benefit 

accrued to the poor with proper incentive to the POs. The POs are receiving $20 per smaller 

system (<=30Wp), in addition to credit facilities up to 70 percent of required finance at a 

subsidized rates for all the systems. With withdrawal of subsidies from larger Wp systems, the 

sales volume of smaller systems have increased significantly indicating it a crucial incentive 

mechanism for the POs. Consumer surplus indicates that SHSs are highly beneficial to 

households given the current prices. The estimated financial rate of return (FIRR) is only about 

5% higher than the economic rate of return (EIRR) justifying the need for subsidies though the 

size of subsidy is trivial.  

Thus, it can be suggested that the current subsidy structure for the SHS program is justified from 

widely accepted norms and practices and therefore it should continue as long as it brings benefits 

to the poor. However, as some ambiguity arises with the PO activities, to justify subsidy the 

following qualifications should be made by IDCOL: 

1. An evaluation of technical specifications of the systems available outside the PO market 

needs to be made to compare the quality and prices of the systems; 

2. A strict mechanism of monitoring and evaluation has to be enhanced/developed to ensure 

whether the set technical standard is maintained by the POs; and 

3. The backstopping services to SHS adopters committed to provide by the POs are 

reportedly weaker and therefore needs to be strengthened to ensure better SHS services.   
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ANNEX-I: ADDITIONAL TABLES AND FIGURES 

 
 

Table A1: Household profile of the respondents 

 Treatment Control Total 

Average family size 
4.91 4.67 4.79 

Sex ratio (M/F) 108 104 106 

Dependency ratio 0.78 0.84 0.81 

Average land owned (dc) 46 34.56 40.18 

Average agricultural land owned (dc) 74.29 56.78 65.58 

Landless household (0 dec) (%) 1.74 3.78 2.78 

Average monthly household income (Tk) 9954 8952.58 
9444.75 

Average per capita monthly income (Tk)  
2214.5 2003.08 

2107 

Per capita agri income (yearly) 5444.95 5427.71 5436.18 

Per capita Food exp (yearly) 
70263.83 64087.73 67123 

Per capita share of food exp over total exp 

(%) 86 88 87 

% household with female head 
5.65 3.78 

 

4.7 

Earning members per household 
2.96 2.71 2.83 

Per household weekly coarse rice 

consumption (kg) 15.13 14.52 14.82 

Per household weekly meat consumption 

(kg) 1.11 1.08 1.1 

Per household monthly energy 

consumption (natural) (Tk) 
615.38 602.37 

608.77 

Per household monthly energy 

consumption (excluding natural and solar) 

(Tk) 

470.21 292.56 

343.55 

N 230 238 

 

468 
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Table A2: Growth of SHS adoption in sample districts 

Year 2004 2006 2008 2009 2010 2011 2012 2013 2014 2015* 

Barisal 0 0 0 0 2.94 2.94 20.59 26.47 35.29 11.76 

Satkhira 0 3.03 3.03 9.09 9.09 18.18 15.15 24.24 12.12 6.06 

Natrokona 3.13 0 0 3.13 0 0 0 18.75 65.63 9.38 

Sunamgonj 0 0 0 0 0 3.03 12.12 39.39 36.36 9.09 

Pabna 0 0 0 0 3.13 0 6.25 43.75 28.13 15.63 

Kurigram 0 0 0 0 0 3.13 6.25 34.38 43.75 12.5 

Noakhali 0 0 0 2.94 5.88 2.94 8.82 23.53 52.94 2.94 

Total 0.43 0.43 0.43 2.17 3.04 4.35 10 30 39.13 9.57 

*As of June, 2015; Source: IDCOL 

 

Table A3: Status of current use and Future intent of current users 

 

Current 

capacity of 

SH 

systems? 

(H22) Future Intent of current users (H42) 

 

 

10 Wp 20 Wp 30 Wp >30 Wp None 

% of 

current 

users 

10 47.37 42.11 10.53 0 0 8.6 

20 0 27.03 51.35 14.86 6.76 66.09 

30 0 0 67.24 31.03 1.72 25.22 

Total 3.91 20.87 53.04 17.39 4.78 100 
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Table A4: Estimated Probit Estimates for WTP calculation 

Explanatory Variables 
Probit estimates Marginal effects 

Coeff t-stat Coeff t-stat 

Price of offered SHS unit per Wp (Tk) -0.0037 -8.78 -0.0010 -8.51 

          

Household SHS Capacity Ownership? (1=Yes, 0=No)         

10 Wp 1.1631 2.24 0.0972 4.27 

20 Wp -0.8860 -5.28 -0.2516 -5.1 

30 Wp -0.7969 -3.37 -0.2189 -2.87 

          

Age of Household head -0.0029 -0.45 -0.0008 -0.45 

Household land asset (decimal) 0.0016 1.14 0.0004 1.14 

Cost incurred (Tk./month) for energy without solar and 

naturral 0.00002 0.27 0.000005 0.27 

Constant 3.9786 8.34     

Pseudo R-square 0.2189 0.2189 

Mean and standard deviation of dependent variable 0.776(0 .418 )     

 
 
 
 

Table A5. Contingency Valuation Table 
 

Option 

for 

subsidy Watt 

Peak 

Price / Unit 

(cash) 

Down 

Payment 

(15%) Credit Interest Total price 

Monthly 

Instalment 

for a 3 year 

loan Usage 

  [a] [b] [c] [d] [e] [f] [g] [h] 

$20 10WP 7,200.00 1,080.00 6,120.00 2,203.20 9,403.20 231 2 lights 

$10 10WP 7,970.00 1,195.50 6,774.50 2,438.82 10,408.82 256 2 lights 

$0 10WP 8,740.00 1,311.00 7,429.00 2,674.44 11,414.44 281 2 lights 

$20 20WP 10,750.00 1,612.50 9,137.50 3,289.50 14,039.50 345 3 lights 

$10 20WP 11,520.00 1,728.00 9,792.00 3,525.12 15,045.12 370 3 lights  

$0 20WP 12,290.00 1,843.50 10,446.50 3,760.74 16,050.74 395 3 lights 

$20 

30WP 12,500.00 1,875.00 10,625.00 3,825.00 16,325.00 401 

2 lights and 

TV 

$10 30WP 13,270.00 1,990.50 11,279.50 4,060.62 17,330.62 426 3 lights  

$0 30WP 14,040.00 2,106.00 11,934.00 4,296.24 18,336.24 451 3 lights 
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Figure A1: Nationwide rate of SHS installation  

 

Figure: No. of SHS adopted in Bangladesh by 

year 

 

 
 

 

Figure: No. of SHS installed so far by Wp 

 
 

 

Source: IDCOL, 2015. 
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Figure A2: Probability of Purchase of SHS at Different Prices 
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Annex II: Measurement of Willingness to Pay 4 
 

The study used a closed-ended dichotomous choice elicitation method in order to estimate the 
WTP. Theory behind the estimation of mean WTP is explained here. Assume that the 
household’s utility depends on a composite commodity X and leftover money (Y) available for 
paying for a SHS. Utility has a deterministic component (first and second terms of the right hand 
side of the equation (1)) and a stochastic component, ε. Utility of the household before 
answering the CV question is: 

  (1) 

Utility of the household can be given by equation (2) if the household answered yes to the CV 
question, where WTP is the maximum amount of money the household is willing to give up to 
purchase a SHS. 

  (2) 

By subtracting (2) from (1),  

  (3) 

By replacing (X0-X1) as X, 

  (4) 

By taking expectation on both sides 

  (5) 

Since E(β)=β and E(γ) = γ, the simplification results 

  (6) 

In answering the questions on CV, the households responds by maintaining the same level of 
utility while giving up the amount of money equal to WTP (the bid offer), and acquires the 
improved services. Thus, 

  (7) 

Therefore, Mean WTP for the sample is:  

  (8) 

Equation (8) provides the estimates for Mean WTP for the sample in the study. 

 
 
 
 
 
 
 
 
 
 

                                                
4 Derived from (Gunatilake, Yang, Pattanayak, & Berg, 2006) 
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