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Energy sector reform, particularly the pricing of fuel and its gender-

differentiated impacts, is rarely studied in the literature on energy and gender. 

This empirical study examines whether energy pricing has differential 

consequences for men and women with regard to kerosene oil use in rural 

Bangladesh. Specifically, the variables under focus are the duration of the 

study, duration of night-time leisure and time spent on income-generating 

activities. A household survey with 630 kerosene using rural households has 

been conducted in eight districts of Bangladesh. Apart from OLS estimation, 

we also use IV to address the endogeneity embedded in the model. The study 

finds that higher kerosene prices have a gender-differentiated effect on study 

duration, night-time leisure duration and time spent on income-generating 

activities in the context of household use of lighting fuel. Females are more 

adversely affected by higher kerosene prices in terms of study duration and 

night-time leisure hours. The effort to offset these losses by increasing effort 

on income-generating activities is less successful for women than men. 
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I. INTRODUCTION 

Studies on energy sector reform, particularly the pricing of fuel and its gender-

differentiated impacts, are rare in the literature on energy and gender. However, 

energy price policy may have a differential impact on gender. Given the necessity 

of energy products in the daily lives of men and women, there is every reason to 

suspect that this impact could be significant.  

According to Skutsch (2005), the quantity and quality of energy products 

affect their daily activities differently; any reform strategy in energy policy will 
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pose different impacts across gender. Raty and Kanyama (2009) found significant 

differences in total energy use by males and females and advocated mainstreaming 

gender issues in energy policies. Recognising the fact that women are largely 

underrepresented in decision-making processes relating to energy use and typically 

experience high levels of intra-household inequality and exposure to indoor air 

pollution, any change in the price of domestic fuel is expected to affect women 

disproportionately (Kitson et al., 2016).  

The existing literature on the gendered dimensions of energy use is mostly 

related to energy access issues. Apart from access to energy, its price is another 

dimension that requires examination through a gender lens. Any reform (increase) 

in energy price is expected to be accompanied by (i) fuel switching (when 

households may opt to use cheaper fuel) (ii) change in consumption expenditure 

and maintaining the same level of fuel usage as before (total increase in 

consumption expenditure by maintaining the same level of fuel usage after price 

increase) (iii) change in fuel consumption (without substitution leading to an 

overall decline in household energy consumption). This study contributes to the 

literature by examining whether rural men and women are affected by or respond 

differently to energy pricing policy, using kerosene oil prices as an example in the 

context of rural Bangladesh. Kerosene oil is mainly used for lighting by poor rural 

households. Thus, the paper assesses the differential effects on educational 

outcomes (study duration), quality of life (night-time leisure) and income-

generating potentials (participation in household income-generating activities).   

Considering rapid electrification expansion in Bangladesh, household use of 

kerosene oil is expected to decline in the future.  In Bangladesh, a significant 

percentage of rural households (around 24 per cent) still depend on kerosene for 

lighting and it is the second main source of lighting after electricity (Labour Force 

Survey, 2016-17).  Currently, kerosene is mostly used by households that either do 

not have access to alternative fuels (electricity) or cannot afford to shift to 

alternatives.   

The paper is structured as follows. Section II provides a brief literature review 

on gender and energy issues; section III presents the motivation for this exercise 

and identifies specific objectives addressed. Data, summary statistics and the 

sampling framework are described in section IV, while section V provides details 

of the analytical methods adopted, and section VI reports the empirical findings. 

The study then concludes with policy recommendations in section VII. 
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II. LITERATURE REVIEW 

The existing literature on the gender dimensions of energy use points to the 

different roles of men and women in the household, workplace, and social and 

political spheres. Tjorring, Jensenb, Hansenb, & Anderson (2018) found that 

women and men behave differently in terms of energy use which arises from 

gender differences in household tasks performed. The pathways involved in the 

analysis of gender-differentiated impacts of increased energy use can be 

established by examining welfare (quality of life), productivity (income-

generating potential) and empowerment (power in decision-making, control of 

assets, and participation) (GETAT in NORAD, 2010). 

One of the mechanisms of improving the quality of life of women (welfare) is 

time savings from improved access to modern energy.  Khandker et al. (2014) look 

at the change brought on by solar lighting in Bangladesh, and IRADe (2014) 

examined the switch from kerosene to LPG in India. For example, access to 

improved energy access reduces the need for collecting fuel (Clancy, Winther, 

Matinga, & Oparaocha, 2012) as well as reduces the time to carry out household 

chores than before (Winther, 2014). Several studies across different regions in 

India have quantified the time allocated and distance travelled by women and 

children for fuel collection (Agarwal, 1986; Laxmi, Parikh, Karmakar, & Dabrase, 

2003; Parikh, 2011; Parikh & Laxmi, 2000; Shailaja, 2000). But the “drudgery, 

hardship and economic losses caused due to (lost) time spent on fuel-wood 

collection and commuting long distances have not yet been examined in 

quantitative terms” (Laxmi et al., 2003; Parikh, 1995; Parikh, Smith, & Laxmi, 

1999). 

Educational opportunities and outcomes have been closely linked to the 

empowerment of women by enhancing their bargaining power within a household 

(Duflo, 2012). Looking at the direct effect of energy access on educational 

outcomes, there is some anecdotal evidence suggesting that access to modern 

energy services improves educational opportunities for girls—for example, a study 

in Tunisia suggested that, as street lighting was introduced, parents became more 

likely to send girls to school, as they were less concerned about security (Cecelski, 

Ounalli, Aissa, & Dunkerley, 2005). However, there is little empirical evidence 

substantiating a gender-differentiated effect (in other words, boys seem equally 

likely to benefit from modern energy access). With respect to women’s educational 

advancement, again, there is little empirical evidence suggesting that this is 

enhanced by access to modern energy, although some studies indicate that women 

use time savings and the extension of the day to study. Energy Sector Management 
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Assistance Program [ESMAP] [2004] found that electric lighting made it more 

likely that women will read in the evening. 

There is some evidence that a longer day leads to improved school 

performance, as children are able to study for longer periods. This was reported, 

for example, from a review of the rural electrification programme in Tunisia 

(Haves, 2012).  There is anecdotal evidence that this is especially beneficial to 

girls, as in some situations they are required to do household chores once they 

return from school while the boys do homework, using up most of the kerosene 

available in the evening.  However, more evidence on this subject is needed. The 

average study time per male student in solar using households is 15 minutes higher 

per day compared to kerosene-using households (Khandker et al., 2014). In the 

case of girls, this difference is 12 minutes. However, the study does not explain the 

gender-differentiated effect in the same households across the two energy sources. 

Electric lighting and a longer day can mean that women are more likely to read or 

have more time for socializing. This was the case for women in rural India (Barnes 

& Sen, 2004) and Matly (2003) for Indonesia and Sri Lanka. Cooking with natural 

gas, for example, is more efficient and takes less time than cooking with kerosene, 

due to the higher heating value of the former, while electrification of water 

pumping may reduce the time spent by women and girls collecting water (Koolwal 

& van de Walle, 2010).  

Apart from the time effects, the health issue also signifies the differentiated 

effect on women due to fuel use. WHO (2014) estimates 4.3 million deaths 

worldwide due to indoor air pollution. The study by Balakrishnan, Parikh and 

Sankar (2002) on 436 households in Tamil Nadu State in India reveals that cooks 

experience significantly higher exposure to inhalable particulate matter compared 

to non-cook men and women. 

The time-effect can also lead to higher productivity of women. Evidence from 

Tanzania shows that the introduction of electric milling equipment enabled women 

to establish small enterprises utilizing the increased time (Maleko, 2005). In the 

United States, women’s participation in the labour force increased due to the 

diffusion of modern household appliances in the 1960s (Coen-Pirani, Leon, & 

Lugauer, 2010).  

Possible pathways between improved access to modern energy and their ability 

to engage in income-generating activities (productivity) involve increased 

participation of women in the labour force resulting from decreased time spent on 

household chores, especially fuel collection. Two empirical studies looking at 

employment effects of increased electrification in South Africa (Dinkelmann, 



Chowdhury & Murshid: Does Fuel Pricing Affect Males and Females Differently? 41 

2011) and Guatemala (Grogan & Sandanand, 2009) found that electrification leads 

to an increase in female employment in the order of 9 percentage points, and 

attribute this to women spending less time on domestic chores. Dinkelman’s work 

on comparing electrified and non-electrified South African communities show that 

woman’s employment increases 13.5 percentage points after electrification, with 

only a corresponding 4 percentage point increase for men. A study by Matly (2003) 

of two communities gaining access to electricity, one in Indonesia and the other in 

Sri Lanka, showed that some women used their time gain for home-based income-

generating activities such as processing nuts and wrapping cigarettes. Sankrit 

(2015) identified increased incomes for women homeworkers after electrification 

in Bihar, and Barkat’s (2002) Bangladesh study showed that women in electrified 

households were more likely to do handicrafts and sewing during the evening.  

Some studies found that electrification increased women’s income-generating 

activities but did not determine the reasons for this effect; it is possible that in 

addition to women having more time, there is also a greater demand for labour 

stimulated by community electrification (Köhlin, Sills, Pattanayak, & Willfong, 

2011). A World Bank/ESMAP study in rural India showed that women in 

electrified households spent a little more time earning income than in non-

electrified households and that this was true for both rich and poor groups (Barnes 

& Sen, 2004). 

The literature essentially shows that increased access to modern energy 

sources tends to have significant, positive impacts on women in terms of time 

savings, income generation, health outcomes, empowerment, and education.  

III. MOTIVATION AND OBJECTIVES OF RESEARCH 

A qualitative study by the World Bank in Europe and Central Asia suggests 

that price changes resulting from subsidy reform have different impacts according 

to gender and also discusses policy measures to facilitate a smoother adjustment 

by men and women to energy price rises (Kitson et al., 2016). The study concluded 

that it was difficult to reach a universal recommendation as gender impacts depend 

critically on the context in which reforms are carried out. Merrill (2014) concludes 

that the direct price impact of LPG subsidy reform would be small for poor rural 

women but more significant in urban areas and for wealthier women in India. The 

same study concludes that the effect of subsidy reform of any particular fuel can 

be different across different energy users. Rural women using kerosene for lighting 

face a relatively smaller impact of a kerosene price increase compared to urban 

women who use kerosene for cooking. 
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Despite the government’s commendable efforts to increase energy access 

through the expansion of electrification in Bangladesh, kerosene continues to be 

used as a lighting fuel by rural households who cannot afford electricity or do not 

have access to it. Thus, this study was designed with the following research 

question in mind: 

Is there a gender-differentiated effect of the price of lighting fuel on 

educational outcomes (study time), leisure enjoyment and time spent on 

income-generating activities? 

Individuals allocate their time among different activities depending on lifetime 

choices among market and non-market activities, leisure and skill acquisition. 

Poor, rural Bangladeshi households use kerosene lamps at night for studying, 

enjoying leisure hours or carrying out income-generating tasks (sewing, making 

handicrafts, cigarettes, etc.) (BIDS Pilot Survey 20171). Household adjustment to 

higher kerosene prices could be complex, and households may decide to go for 

single or multiple coping strategies: (i) reduce consumption of kerosene (ii) reduce 

consumption of other goods (iii) switch to another substitute fuel (iv) increase 

household income to compensate for the increased expenditure. If study, leisure 

and IGA are carried out using kerosene lamps, reduced kerosene use, without being 

able to switch to a substitute fuel, may result in reduced duration of the study, 

leisure and IGA. However, such effects could be offset in part or in full if 

individuals are able to re-allocate time use across activities from evening hours to 

daytime hours in response. Figure 3.1.a describes the linkages between kerosene 

price and duration of the study, IGA and leisure through coping strategies of 

households.  

 

  

 
1 BIDS Pilot Survey, January 2017 reveals that studying, enjoying leisure and carrying IGA 

in households are the three major activities carried out by using kerosene as lighting fuel. 

BIDS pilot survey was carried out in 2017 as a scoping exercise of conducting the research 

programme “Gender and Fossil Fuel Subsidy Reform: Findings from and 

Recommendations for Bangladesh, India and Nigeria.” 
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FIGURE 1: Schematic Framework to Explore the Linkages between Kerosene Price 

and Duration of the Study, Leisure and IGA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.1 Education Production Process and Duration of Study  

Theory suggests that students should spend an extra hour on educational input 

if the marginal benefit exceeds the marginal cost (Ryan et al., 2010). Costs occur 

in the form of sacrificed leisure or sacrificed consumption (via reduced labour 

supply). On the other hand, benefits occur in the form of higher academic 

achievement, which eventually results in higher future earnings2.  

There is empirical evidence that throws light on the relationship between 

educational inputs and academic achievement. While Hanushek (2007) listed some 

common educational inputs (school resources, teacher quality, and family 

attributes), researchers give attention to student inputs into the education 

 
2 The positive relationship between academic achievement (college grades) and subsequent 

earnings are well established in the literature [Wise (1975); Filer (1983); Jones & Jackson 

(1990); Loury & Garman (1995); McIntosh (2006); and McKnight, Naylor, & Smith 

(2007)]. 

Net duration of study, leisure & IGA: 

Is there any gender differentiated effect? 
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production function, particularly lecture attendance and additional hours of study. 

There is evidence that additional study hours are positively related to grades 

[Martins & Walker (2006); Arulampalam, Naylor, & Smith (2007) and 

Stinebrickner & Stinebrickner (2007)]. 

Hypothesis 1: Higher price of kerosene will always be associated with 

a lower study duration of students but will vary by gender. 

In terms of this hypothesis, time spent on studying is considered within a 24-

hour period, and any changes due to kerosene price rise will adversely affect this 

duration. However, adjustment options available to sample households are few due 

to the absence of available or accessible energy substitutes3 (grid or solar power). 

3.2 Time Allocation on Leisure 

Leisure emerges as another component in the allocation of time across 

different activities by individuals. Cross-sectional observations and time diaries 

are shown to be strongly related to age and gender. Labour-market based work of 

men peaks in the middle years (age 25-44), and leisure is high for younger and 

older men (Hill, 1985).  

On the other hand, individual decisions shift towards leisure, especially when, 

over the course of the day, opportunities for paid work diminishes in poor, rural 

areas, becoming almost negligible at night. Thus, in rural, agrarian societies, 

leisure is largely nocturnal. On the other hand, rural women are mostly engaged in 

household activities generally carried out during the daytime.  In other words, 

neither men nor women have time for daytime leisure in a poor, rural community 

like Bangladesh,4 and both male and female workers enjoy leisure after sunset. 

However, despite the prohibitive opportunity cost of shifting leisure hours from 

 
3The unit price of solar or grid electricity is fixed by the government, and their prices have 

always been higher than kerosene. Around 54 per cent of sample households reported a 

“high price of the grid and solar electricity compared to kerosene” as the main reason for 

depending solely on kerosene. On the other hand, 45 per cent of total households stated 

“lack of access to solar or grid” as the reason for their dependence on kerosene. In other 

words, the absence of substitution potential implies that absolute rather than relative prices 

would be more appropriate when talking about kerosene price impacts. 
4Working male and female respondents provided details of daytime activities.  Some 96 

per cent of males responded that they either “take rest”, “sleep,” or attend to personal care 

(eating, taking showers, etc.) apart from working. On the other hand, around 97 per cent of 

females reported that they hardly found time to enjoy “leisure” during the day but did spend 

time with other household members or neighbours, mostly after sunset. Going shopping is 

also popular for females, although this is not just for pleasure; regular visits are made for 

groceries and other essentials.  
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night to day, it is still possible that members of poor, rural households may still re-

allocate their leisure hours from evening/night to daytime.  

One of the limitations of this study is that we only had information on leisure 

activities carried out after sunset. We were thus only able to focus on leisure hours 

enjoyed by working members during evenings and nights rather than over the 

entire 24-hour period.  

Hypothesis 2: Higher price of kerosene will always be associated with 

reduced night-time leisure of household members but will vary by 

gender.  

3.3 Time Allocation on IGA 

The rural households of Bangladesh are engaged in different types of income-

generating activities (Iqbal, Munshi, & Andalib, 2011). BIDS Pilot Survey 2017 

also shows that the households in the sample area are involved in various income-

generating activities (sewing, making handicrafts, wrapping cigarettes, knitting 

fishnet, bamboo and cane work, etc.) carried out at night using kerosene lamps. 

Therefore, if consumption of kerosene declines due to increased price,  the number 

of hours available for such IGA will also decline unless offset by increased work 

during the day.  

However, the choice of allocating ‘night-time’ work over daytime ‘labour-

market’ work depends on relative marginal cost-benefit calculations. Market 

activities can be associated with operational costs such as travel expenses to the 

workplace, equipment/accessories used by workers at the workplace, input costs 

in the case of self-employment. Therefore, an individual will work up to that point 

of time where marginal productivity of labour (wage payments/value addition in 

production) will be higher than the marginal cost of producing that output. For 

example, tax is one kind of cost associated with market activities that decrease the 

marginal utility of market activities.  Even though the costs associated with work 

remain the same across males and females, these costs may affect men and women 

differently; the allocation of time on market activities may differ across gender.  It 

can be explained by Juster and Stafford’s (1991) findings on the outcome of 

taxation over the division of labour between market work and household work 

across gender. The study finds that “joint taxation on total earnings of couples” has 

been a “cause of the weaker tendency toward the equalisation of time allocation 

between market work and household work.”5 We consider that the higher price of 

 
5In Holland and Japan, when the earnings of couples were subject to joint taxation at a 

single marginal tax rate, very little reallocation of time from household work to market 
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kerosene has a similar effect (in terms of increased input cost) as “joint taxation”. 

It is, therefore, hypothesized that the participation of female and male members in 

IGA will differ if hours spent in IGA change due to increased kerosene price. 

Hypothesis 3: Higher price of kerosene will always be associated with 

reduced or increased hours for income-generating activities of 

household members but will have a differentiated effect by gender. 

IV. DATA AND SUMMARY STATISTICS 

The study was conducted by exploiting secondary databases as well as a 

primary survey. Household Income and Expenditure Survey-2010 and Population 

and Housing Census 2011 were used primarily as the two main secondary 

resources. 

FIGURE 2: Selection of Sample for Household Survey6 

  

 
work by women was observed. In Norway and Sweden, the earnings of couples were taxed 

separately at their own marginal rates; there had been a much stronger tendency toward the 

equalisation of market work and housework by men and women (Juster & Stafford, 1991).  
6 Details of sample selection are discussed in Annex 1. BPDB refers to the Bangladesh 

Power Development Board (a parastatal) and IDCOL is the Infrastructure Development 

Company Limited, a private entity. 
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The primary survey was designed to capture the effect of kerosene price on 

different activities carried out by using kerosene by those rural households of 

Bangladesh which solely depend on kerosene for lighting. The regions with high 

poverty levels were prioritised, and a mapping exercise was conducted to identify 

the areas with a high incidence of kerosene use as well as high poverty levels7. The 

selection criteria of the survey regions were:  

i. Regions, where either electricity or solar system is not present and thus a 

significant proportion of households have to rely on the use of kerosene; 

ii. Regions, where either electricity or solar system is present but still a 

substantial proportion of households continue to use kerosene; 

iii. Regions with high poverty levels. 

Kerosene usage and poverty rates by division and major district (zillas) are 

shown in Table A1, Annex 1. It is evident that Rangpur has the highest proportion 

of kerosene usage (68.2 per cent)8 and extreme poverty. Barishal comes next in 

this case, with 61 per cent of its total population with kerosene dependence and 39 

per cent living in extreme poverty. Based on kerosene consumption and poverty 

levels, Bhola, Patuakhali, Barguna of Barishal division (in the South), Kurigram, 

Lalmonirhat, Panchagarh of Rangpur division (in the North) and Bandarban and 

Khagrachari of Chattogram (in the southern-eastern part of the country) were 

selected for the household survey.  

Villages were selected on the basis of low electricity use (and therefore more 

likely to have high kerosene use) due to the lack of direct kerosene use data. 

Bangladesh Power Development Board (BPDB) and Infrastructure Development 

Company Limited (IDCOL) databases provided information on access to solar 

electricity and grid electricity at the district level, respectively. 

  

 
7 This was done at Division/district levels. Divisions consist of districts (zillas), districts 

consist of upazillas, upazillas consist of unions, and unions consist of villages.  
8 Population and Housing Census (Socio-Economic and Demographic Report) 2011. 
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TABLE I 

DISTRIBUTION OF SAMPLE HOUSEHOLDS 

No. of Villages with Prevalence of Electricity and Solar No. of 

villages 

% of 

kerosene 

using 

HHs 

Division District Both 

electricity 

and solar 

Only 

electricity 

Only 

solar 

Neither 

electricity 

nor solar 

Rangpur 

Kurigram 10  4  14 37.03 

Lalmonirhat 7  7  14 26.46 

Panchagarh 9  5  14 35.71 

Chattogram 
Bandarban 2 1 12 6 21 84.93 

Khagrachari 4  9 8 21 87.50 

Barishal 

Bhola 2  12  14 14.67 

Patuakhali  6 - 8 14 16.19 

Barguna 8  6  14   9.19 

 Total 47 2 63 14 126  

Source: BIDS Household Survey 2017. 

After listing villages from each of the eight districts with the required 

information, 24 (three from each district) were selected for a pilot survey on the 

basis of a higher proportion of kerosene using households and the existence of 

grid/solar electricity. Thus, a total of 6309 households from 126 villages were 

finally selected for the household survey. 

4.1 Demographic and Socio-Economic Profile of Sample 

The male-female ratio in the sample is 102:100, and the average age of males 

and females is almost the same at around 26 years. Around 33 per cent of males 

and 38 per cent of females have never gone to school. The proportion of household 

members who enrolled in formal education but could not complete even the 

primary level is almost the same for males (30 per cent) and females (29 per cent). 

The occupational distribution shows that majority of the household members are 

students10 (around 31 per cent) and housewives (around 22 per cent).  

  

 
9 Details of sample size and technique have been discussed in Annex 1 
10 The male-female composition of students is 35 and 65 per cent, respectively. 
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TABLE II 

DEMOGRAPHIC AND SOCIO-ECONOMIC PROFILE OF SAMPLE11 

Indicators Description ALL Rangpur Chattogram Barishal 

Average HH size 5 4 5 5 

Male-female ratio   % of male 50.56 51.15 50.71 48.92 

% of female  49.44 48.85 49.29 49.23 

Education level  No schooling (% of male 

to total male) 
32.59 38.03 34.61 25.11 

No schooling (% of 

female to total female) 
38.10 42.51 44.93 27.04 

% of HH members 

across different 

occupations  

Agricultural employment 4.07 5.24 0.61 6.52 

Non- agricultural 

employment 

22.35 20.44 30.2 16.09 

Student 31.03 31.37 32.14 29.55 

Housewife 22.00 25.46 15.82 25.03 

Average monthly per capita HH income 1643.13 1704.43 2205.36 1850.97 

Source: BIDS Household Survey 2017.  

Note: Statistics is computed from data of three districts in Rangpur, three districts in Barishal, two 

districts in Chattogram; “Total” shows statistics of eight districts as a whole. 

4.2 Different Types of Fuel: Price and Use 

The sample households depend on kerosene for lighting, as expected, and use 

other energy sources for cooking, of which agricultural by-products and cow dung 

are the two primary sources. The average share of fuel expenditure to total 

expenditure per household came to 4.6 per cent12 (Table III); kerosene expenditure 

comprises more than 90 per cent of total fuel expenditure for the districts of 

Rangpur and Chattogram, but Barishal seems to have a comparatively lower share 

(65 per cent). 

 

 

 

 

 
11 Details of the demographic and socio-economic profile of the sample are given in Table 

A2.1 in Annex 2.  
12According to HIES 2010, the share of expenditure on fuel and lighting comprises 5.6, 6.1 

and 4.9 per cent of total consumption expenditure at national, rural and urban levels, 

respectively. 
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TABLE III 

ENERGY EXPENDITURE TO TOTAL EXPENDITURE OF HOUSEHOLDS 

 ALL Rangpur Chattogram Barishal 

% of energy expenditure to total HH expenditure 4.6 4.2 3.4 6.0 

% of kerosene expenditure to total energy 

expenditure 

86.0 93.4 98.6 64.6 

Source: BIDS Household Survey 2017. 

4.3 Price Differential of Kerosene 

At present, the price of kerosene is fixed by the government throughout the 

country and this price structure should be maintained in any retail transaction.13  

However, it was evident from the field survey that the price paid by households 

for kerosene in the surveyed districts was significantly higher than the government 

fixed price, around 13.7 per cent on average (Figure 3). The price of kerosene 

varied considerably among the eight districts surveyed, from 8.6 per cent in 

Kurigram to 17.1 per cent in Bhola. 

FIGURE 3: Average Price Differential Across Surveyed Districts 

 
Source: BIDS Household Survey 2017. 

 

 

 
13The price was fixed at BDT 6513 (per litre) during the survey in 2017. 
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4.4 Distance and Time in Purchasing Kerosene 

The average distance to the nearest local stores selling kerosene is around 1.5 

km, and the average time needed to go there and come back is around 46 minutes. 

The average time required was 52 minutes in Chattogram, 40 minutes in Rangpur 

and 46 minutes in Barishal. The hilly nature of the Chattogram region is the 

probable reason for the longer travel time. The average duration (minutes) of 

studying, doing IGA and enjoying night-time leisure is higher for females 

compared to males (Table IV). 

TABLE IV 

AVERAGE DURATION (MINUTES) OF DAILY STUDY, NIGHT-TIME 

LEISURE AND IGA ACROSS MALE AND FEMALE 

 
 

Duration of Study Duration of Leisure  

(night-time) 

Duration of IGA 

Male Female Male Female Male Female 

Mean 156.18 158.07 89.52 90.25 82.92 134.58 

N 423 449 528 534 130 12 

Source: BIDS Household Survey 2017.  

V. ANALYTICAL METHODS 

 The hypotheses presented in section III are taken up for testing in this section. 

In this context, it should be noted that study duration is estimated for a 24-hour 

period, night-time leisure hours are separately established for working-age male 

and female household members. A total of 219 members from 142 households 

(22.5 per cent of total sample households) were found to be involved in different 

IGAs. Hours spent on IGA by all 219 members were also obtained.  

5.1 Estimation with OLS  

Three separate OLS regressions were run considering prices paid by 

households (per litre of kerosene) as one of the explanatory variables to test 

hypothesis 1, hypothesis 2, and hypothesis 3. To determine if the duration of the 

study, leisure (night-time) and IGA vary across different prices, a gender dummy 

and an interactive term with gender dummy and price were used. The standard 

errors are clustered at the village level.   
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Three models were estimated for each of the three activities. Model 1 excludes 

gender dummy and the interaction term, and it explains the price effect irrespective 

of gender. Model 2 only includes the gender dummy and does not include the 

interaction between gender and price, while Model 3 contains both a gender 

dummy and the interaction term.  

Model 1:  

Activity_durationi = ρ0 + ρ1 Price_Keroi+ ρ2Xi + µi     (5.2.1) 

Model 2: 

Activity_durationi= α0 + α1Price Keroi  + α2 Female_dummy +α3 Xi + σi  (5.2.2) 

Model 3: 

Activity_durationi=  π0 +  π1 Price_Keroi +  π2 Female_dummy  + π3 

Female*Price_Kero +  π4 Xi + éi                                                                                                  (5.2.3) 

In the regression model for study duration, Activity_durationi is the daily 

duration (minutes) of study of student i of each household. For leisure, 

Activity_durationi is the duration (minutes) of night-time leisure of the household 

member i. In the regression with the duration of IGA, Activity_durationi is the 

duration (minutes) of time spent on IGAs by household member i. 

To capture individual characteristics, the education level of an individual has 

been used in the regression as a dummy. Various household characteristics were 

used as control variables, including per capita monthly income, student ratio, 

female ratio, and distance from households to kerosene purchase sources. An 

education stipend dummy was also used proxied by stipend recipients (0= student 

in HH does not receive a stipend) in the regression equation with “study duration”. 

This is expected to control for the fact that stipend receipts may serve as a 

motivating factor to increase the study hours of an individual. Similarly, various 

government allowances are specified as covariates in the regression with “leisure 

hours.” These allowances can reduce household poverty, which, in turn, could 

result in more leisure or reduced working hours (Khondker & Andalib, 2013).  

Village electrification status is denoted as Solar Only, Grid Only, Both Grid & 

Solar against the base status of Neither Grid nor Solar Electricity. Even though 

the surveyed households are not using electricity, 112 sample villages (out of 126) 

were reported having access to either grid or solar electricity. A dummy variable 

was thus incorporated to explore whether the duration of the study, night-time 

leisure and IGA of household members vary across the village electrification status 
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of having access to the grid or solar electricity within the village. The proportion 

of kerosene using households in a village has also been used as a control variable 

to account for the extent of kerosene used in a given village.14 Location-fixed 

effects were taken into account by incorporating district dummies in the 

regressions.15  

5.2 Estimation with IV 

So far, we have assumed that study duration, night-time leisure hours and 

duration of IGA are conditionally mean–independent, given that the other control 

variables are independent. It implies that the estimates are only valid if the price is 

exogenous, which indicates that there is no correlation between unobservables and 

price. To resolve this endogeneity issue and get unbiased estimates, we re-estimate 

the regressions incorporating Instrumental Variables (IV).   

Identifying an instrumental variable has always been a challenging 

econometric problem. Therefore, we follow the approach used by Hausman (1994) 

and Nevo (2001), where we have used average prices (IV_Price_Keroi in our 

model) paid by the households of other villages (of a particular division) as 

instruments of prices paid by the households of a given village (located in the same 

division). The assumption is that to the extent that village specific factors (prices) 

are independent of each other, prices paid by the households of one village can 

serve as instruments for the prices paid by the households of another village.16  

We also made the following assumptions for IV estimations: 

(i) IV_Price_Keroi is not correlated with the unobservable µ. This 

assumption is checked through endogeneity tests in IV estimation.  

(ii) IV_Price_Keroi is correlated with Price_Keroi. As mentioned, we 

followed the approach used by Hausman (1994) and Nevo (2001) of 

 
14Even with lower consumption of kerosene, students may study in a neighbour’s house to 

cope with reduced lighting hours.  It is likely to be more important in villages with a higher 

proportion of kerosene using households.  
15The empirical findings are presented in abridged form (excluding dummies and other 

covariates) in Tables V to X in the main text. The detailed results from the regression 

models will be made available upon request 
16 For each of the 126 villages, we prepared a list of average prices by taking the 

combination of different prices paid by the households. Therefore, we have 126 lists of 

prices across the three divisions.  Before selecting IV prices for each of the households of 

a particular village, we adjusted the price series by taking average prices from the list of 

prices of the remaining villages in the same division and then excluded overlapping prices 

between the two series, replacing these by their “nearest neighbour.”  
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using the prices paid by households of other villages as the instrumental 

variable. Correlation between IV_Price_Keroi and Price_Keroi is 

observed through first-stage regression (Annex A3). 

(iii) IV_Price_Keroi does not have any direct effect on the dependent 

variable (study duration/leisure duration or IGA duration), and 

IV_Price_Keroi affects the dependent variable through Price_Keroi   

only (exclusion restriction). As long as an assumption (ii) is satisfied, 

we assume that the dependent variable (duration of study/ night-time 

leisure and IGA) of a member of a particular household will only be 

affected by the price paid by the respective household. Therefore, prices 

paid by households located in other villages (IV in our model) will not 

directly affect their duration of studying, night-time leisure and IGA 

activities but will affect the actual prices paid by the respective 

households. Therefore, exclusion restriction is also taken into account.  

VI. EMPIRICAL ANALYSES AND FINDINGS 

6.1 Effect of Price Differential on Study Duration  

Table V presents the OLS results, and Table VI shows IV estimates of study 

duration.17 The relation between the price of kerosene and study duration is 

negative, and the coefficient is statistically significant across all the three models, 

both in OLS and IV estimation (Table V and Table VI). The interactive term 

(between price and female) turns out to be negative and significant in both 

estimations showing that female students are more adversely affected by higher 

prices compared to male students. Thus, the hypothesis that “Higher price of 

kerosene will always be associated with a lower study duration of students but will 

vary by gender” holds true. 

  

 
17The empirical findings are presented in abridged form (excluding dummies and other 

covariates) in Tables V to X. The detailed results from the regression models will be made 

available upon request. 
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TABLE V 

RELATION BETWEEN KEROSENE PRICE AND STUDY females 

DURATION (OLS ESTIMATION)
 
 

Variables (1) (2) (3) 

Duration of Study Duration of Study Duration of Study 

price of kerosene (per litre) -0.647** -0.644* -0.833* 

 (0.547) (0.548) (0.555) 

 1 if female  52.403* 53.359** 
  (23.601) (26.886) 

interaction between females & price   -0.697** 

   (0.346) 
per capita income of HH -0.007 -0.007 -0.007 

 (0.005) (0.005) (0.005) 

student ratio in HH 47.125*** 47.087*** 47.052*** 
 (13.953) (13.968) (13.942) 

distance from household to kerosene 

purchase source 

-2.306* -2.307* -2.393* 

 (1.226) (1.227) (1.226) 

% of kerosene using HH in village -0.251 -0.251 -0.233 

 (0.193) (0.193) (0.193) 

SOLAR or GRID dummy (base = neither solar nor grid electricity exists in village) 

2 if only grid electricity exists  -23.166*** -23.140*** -23.119*** 

 (7.307) (7.317) (7.304) 

3 if only solar electricity exists 10.146 10.167 7.985 
 (14.716) (14.727) (14.740) 

4 if both solar & grid electricity exist -13.433 -13.369 -13.905 
 (8.818) (8.854) (8.842) 

1 if any HH member gets education stipend -9.286 -9.311 -8.627 

 (15.983) (15.995) (15.969) 

Location (district dummies, base= Rangpur) 

Lalmonirhat -27.186*** -27.116*** -26.529*** 
 (8.299) (8.342) (8.332) 

Panchagahr -5.993 -5.992 -4.366 

 (8.977) (8.982) (9.002) 
Bandarban -56.683*** -56.659*** -55.802*** 

 (12.309) (12.319) (12.304) 

Khagrachari -60.035*** -60.033*** -59.627*** 

 (12.238) (12.245) (12.225) 

Bhola -44.879*** -44.828*** -43.192*** 

 (11.583) (11.604) (11.612) 
Patuakhali -40.948*** -40.870*** -38.416*** 

 (11.570) (11.611) (11.654) 

Barguna -40.398*** -40.358*** -38.675*** 
 (12.370) (12.386) (12.392) 

Constant 203.159*** 203.108*** 271.008*** 

 (42.827) (42.856) (54.462) 
Observations 872 872 872 

R-squared 0.308 0.308 0.311 

Note: Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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TABLE VI 

RELATION BETWEEN KEROSENE PRICE AND  

STUDY DURATION (IV ESTIMATION) 

Variables (1) (2) (3) 

Duration of Study Duration of Study Duration of Study 

price of kerosene (per litre) -0.917* 

(0.626) 

-0.915* 

(0.626) 

-1.179* 

(0.637) 

 1, if female  54.422* 
(23.521) 

56.261** 
(26.418) 

interaction between female & price   -0.733** 

(0.340) 
per capita income of HH -0.007 

(0.005) 

-0.007 

(0.005) 

-0.006 

(0.005) 

student ratio in HH 46.723*** 
(13.656) 

46.696*** 
(13.662) 

46.563*** 
(13.630) 

distance from household to kerosene 

purchase source 

-2.380** 

(1.203) 

-2.380** 

(1.203) 

-2.488** 

(1.201) 
% of kerosene using HH in village -0.242 

(0.189) 

-0.241 

(0.189) 

-0.220 

(0.189) 

SOLAR or GRID dummy (base = neither solar nor grid electricity exists in village) 

2 if only grid electricity exists  -22.966*** 
(7.151) 

-22.946*** 
(7.157) 

-22.878*** 
(7.140) 

3 if only solar electricity exists 8.953 

(14.465) 

8.973 

(14.467) 

6.385 

(14.484) 
4 if both solar & grid electricity exist -13.104 

(8.634) 

-13.058 

(8.663) 

-13.546 

(8.646) 

1 if any HH member gets education 
stipend 

-9.245 
(15.633) 

-9.264 
(15.636) 

-8.533 
(15.603) 

Location (district dummies, base= Rangpur) 

Lalmonirhat -26.391*** 

(8.173) 

-26.342*** 

(8.208) 

-25.535*** 

(8.197) 
Panchagahr -4.789 

(8.898) 

-4.793 

(8.898) 

-2.789 

(8.927) 

Bandarban -55.892*** -55.877*** -54.784*** 
 (12.077) (12.079) (12.062) 

Khagrachari -59.021*** -59.023*** -58.348*** 

 (12.032) (12.032) (12.008) 
Bhola -43.154*** -43.122*** -40.983*** 

 (11.517) (11.528) (11.545) 

Patuakhali -40.195*** -40.140*** -37.379*** 
 (11.353) (11.384) (11.430) 

Barguna -40.154*** -40.125*** -38.297*** 

 (12.103) (12.111) (12.112) 

Constant 221.192*** 221.084*** 296.935*** 
 (47.141) (47.149) (58.845) 

Observations 872 872 872 

R-squared 0.308 0.308 0.311 

Diagnostics Tests     

F-statistics F( 37, 834) =10.05 F( 38, 833) =9.78 F( 39,832) = 9.67 

 p>F=0.00 p>F=0.00 p>F=0.00 

(Contd. Table VI) 
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Variables (1) (2) (3) 

Duration of Study Duration of Study Duration of Study 

Under identification test 

Anderson canon. 

corr. LM statistic):         

637.200 

Anderson canon. 

corr. LM statistic):         

636.951 

Anderson canon. 

corr. LM statistic):         

630.274 

Chi-sq(1) P-val =    
0.0000 

Chi-sq(1) P-val =    
0.0000 

Chi-sq(1) P-val =    
0.0000 

The p-value is significant in the the-under-identification test, 

implying that the null hypothesis “there is under-identification in 
the model” is rejected. 

Weak identification test 

(Cragg-Donald 

Wald F statistic): 

1130.296 

(Cragg-Donald Wald 

F statistic):  

1127.306 

(Cragg-Donald 

Wald F statistic): 

1083.368 

Stock-Yogo weak 

ID test critical 

values: 19.93, 
11.59, 8.75, 7.25 

respectively at 

10%, 15%, 20%, 
25% maximal IV 

size 

Stock-Yogo weak ID 

test critical values: 

19.93, 11.59, 8.75, 
7.25 respectively at 

10%, 15%, 20%, 

25% maximal IV 
size 

Stock-Yogo weak 

ID test critical 

values: 19.93, 
11.59, 8.75, 7.25 

respectively at 

10%, 15%, 20%, 
25% maximal IV 

size 

None of the Stock-Yogo weak ID test critical values is greater 

than the Cragg-Donald Wald F statistic, implying that the model 
is strongly identified. 

Over  identification test Chi-sq(1) P-val  

=0.394  

Chi-sq(1) P-val= 

0.395 

Chi-sq(1) P-

val=0.9409 

The p-value is insignificant in the over-identification test, 

implying that the null hypothesis “the instruments are exogenous 

” is not rejected. Therefore,the over-identification assumption is 
satisfied. 

Endogeneity test Chi-sq (1)= 0.696 

p-val= 0.042 

Chi-sq (1)= 0.691 

p-val= 0.0459 

Chi-sq (1)= 1.065 

p-val= 0.0320 

The p-value of the  endogeneity test is significant, implying that 
the null hypothesis “the treatment variables are exogenous” is 

rejected. Hence, the endogeneity test is satisfied. 

Note: Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 

. 

6.2 Effect of Price Differential on Night-time Leisure Duration  

Table VII and Table VIII present the OLS and IV estimates, respectively, using 

the three models mentioned above with night-time leisure duration as the 

dependent variable. 

We find that OLS and IV estimates of price are negatively significant across 

all three models. Both OLS and IV estimates of interactive terms (between price 

and gender dummy) turn out to be negative and significant. Therefore, female 

members are more adversely affected than males when the price of kerosene is 

higher. Thus, our hypothesis that “Higher price of kerosene will always be 

associated with reduced night-time leisure of household members but will vary by 

gender” holds true.  

 



58  Bangladesh Development Studies 

TABLE VII 

RELATION BETWEEN KEROSENE PRICE AND LEISURE (NIGHT-TIME) 

DURATION (OLS ESTIMATION) 
Variables (1) (2) (3) 

Duration of Leisure Duration of Leisure Duration of Leisure 

price of kerosene (per litre) -1.670*** -1.670*** -0.126* 

 (0.341) (0.341) (0.934) 

 1 if female  77.109* 79.846* 
  (42.264) (44.861) 

interaction between females & price   -1.031* 

   (0.581) 
1 if any HH member receives 

allowances (old age, widow, 

maternity, unemployed allowances) 
except education stipend 

6.741 6.741 5.789 

 (9.143) (9.147) (9.153) 

per capita income of HH 0.003*** 0.003*** 0.003*** 
 (0.001) (0.001) (0.001) 

student ratio -36.358*** -36.351*** -36.370*** 

 (6.007) (6.010) (6.004) 
distance from household to kerosene 

purchase source 

-0.497 -0.496 -0.519 

 (0.755) (0.756) (0.755) 
% of kerosene using HH in village 0.041 0.041 0.037 

 (0.108) (0.108) (0.108) 

SOLAR or GRID dummy (base = neither solar nor grid electricity exists in village) 

2 if only grid electricity exists  -3.364 -3.357 -3.413 
 (4.126) (4.128) (4.124) 

3 if only solar electricity exists -11.036 -11.040 -11.029 

 (8.697) (8.701) (8.692) 
4 if both solar & grid electricity exist 0.369 0.375 0.240 

 (5.089) (5.091) (5.087) 

Location (district dummies, base= Rangpur) 

Lalmonirhat -21.118*** -21.131*** -21.225*** 
 (4.857) (4.860) (4.855) 

Panchagahr -3.974 -3.988 -4.072 

 (4.672) (4.676) (4.671) 
Bandarban -66.023*** -66.035*** -65.880*** 

 (6.398) (6.402) (6.396) 

Khagrachari -53.888*** -53.902*** -53.615*** 
 (6.726) (6.729) (6.724) 

Bhola -75.552*** -75.517*** -75.960*** 

 (7.252) (7.259) (7.256) 
Patuakhali -87.162*** -87.143*** -87.345*** 

 (6.526) (6.531) (6.525) 

Barguna -94.530*** -94.530*** -94.522*** 
 (6.512) (6.515) (6.508) 

Constant 257.241*** 257.121*** 218.818*** 

 (27.358) (27.385) (34.841) 
Observations 1,062 1,062 1,062 

R-squared 0.518 0.518 0.520 

Note: Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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TABLE VIII 

RELATION BETWEEN KEROSENE PRICE AND LEISURE  

(NIGHT-TIME) DURATION (IV ESTIMATION) 

Variables (1) (2) (3) 

Duration of Leisure Duration of Leisure Duration of Leisure 

price of kerosene (per litre) -1.664*** -1.665*** -0.072* 
 (0.339) (0.339) (0.918) 

 1 if female  77.102* 78.047* 

  (42.235) (41.747) 
interaction between females & price   -0.985* 

   (0.528) 

1 if any HH member receives 
allowances (old age, widow, 

maternity, unemployed allowances) 

except education stipend 

6.738 6.737 5.652 

 (9.030) (9.030) (9.036) 

per capita income of HH 0.003*** 0.003*** 0.003*** 

 (0.001) (0.001) (0.001) 
student ratio -36.361*** -36.353*** -36.262*** 

 (5.933) (5.933) (5.925) 

distance from household to kerosene 
purchase source 

-0.495 -0.494 -0.499 

 (0.746) (0.746) (0.745) 

% of kerosene using HH in village 0.041 0.041 0.037 
 (0.107) (0.107) (0.107) 

SOLAR or GRID dummy (base = neither solar nor grid electricity exists in village) 

2 if only grid electricity exists  -3.367 -3.360 -3.443 

 (4.075) (4.076) (4.070) 
3 if only solar electricity exists -11.020 -11.024 -11.229 

 (8.590) (8.590) (8.578) 

4 if both solar & grid electricity exist 0.363 0.369 0.317 
 (5.026) (5.026) (5.019) 

Location (district dummies, base= Rangpur) 

Lalmonirhat -21.134*** -21.147*** -21.063*** 

 (4.798) (4.799) (4.792) 
Panchagahr -3.999 -4.013 -3.743 

 (4.617) (4.618) (4.614) 

Bandarban -66.048*** -66.061*** -65.627*** 

 (6.321) (6.322) (6.317) 

Khagrachari -53.916*** -53.930*** -53.515*** 

 (6.645) (6.646) (6.640) 
Bhola -75.580*** -75.546*** -75.664*** 

 (7.164) (7.169) (7.158) 

Patuakhali -87.185*** -87.166*** -86.844*** 
 (6.447) (6.449) (6.442) 

Barguna -94.545*** -94.545*** -93.766*** 

 (6.432) (6.432) (6.437) 

Constant 256.859*** 256.741*** 212.529*** 

 (27.117) (27.130) (35.958) 

Observations 1,062 1,062 1,062 
R-squared 0.518 0.518 0.519 

(Contd. Table VIII) 
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Variables (1) (2) (3) 

Duration of Leisure Duration of Leisure Duration of Leisure 
Diagnostics Tests  

F-statistics F( 25,1036) = 44.53 F( 26, 1035) =42.77 F( 27, 1034) = 41.39 
 p>F=0.00 p>F=0.00 p>F=0.00 

Under identification test 

Anderson canon. corr. 

LM statistic):         

1052.290 

Anderson canon. corr. 

LM statistic):         

1052.288 

Anderson canon. corr. 

LM statistic):         

994.446 

 
Chi-sq(1) P-val =    

0.0000 

Chi-sq(1) P-val =    

0.0000 

Chi-sq(1) P-val =    

0.0000 

 
The p-value is significant the in under-identification test, implying  that 

the null hypothesis “there is under-identification in the model” is rejected. 

Weak identification test 
(Cragg-Donald Wald 

F statistic): 110000 

(Cragg-Donald Wald 

F statistic): 110000 

(Cragg-Donald Wald 

F statistic): 110000 

 

Stock-Yogo weak ID 
test critical values: 

16.38, 8.96,6.66, 5.53 

respectively at 10%, 

15%, 20%, 25% 

maximal IV size 

Stock-Yogo weak ID 
test critical values: 

16.38, 8.96,6.66, 5.53 

respectively at 10%, 

15%, 20%, 25% 

maximal IV size 

Stock-Yogo weak ID 
test critical values: 

16.38, 8.96,6.66, 5.53 

respectively at 10%, 

15%, 20%, 25% 

maximal IV size 

 

None of the Stock-Yogo weak ID test critical values is greater than the 

Cragg-Donald Wald F statistic, implying that the model is strongly 

identified. 

Over  identification test 
Chi-sq(1) P-val  

=0.394  

Chi-sq(1) P-val= 

0.395 

Chi-sq(1) P-val=  

0.494 

 
The p-value is insignificant in the over-identification test, implying that 
the null hypothesis “the instruments are exogenous ” is not rejected. 

Therefore, the over-identification assumption is satisfied. 

Endogeneity test 
Chi-sq (1)= 0.8673 

p-val=   0.028 

Chi-sq (1)= 0.8676 

p-val=   0.029 

Chi-sq (1)= 0.5150 

p-val= 0.0520 

 The p-value of the endogeneity test is significant, implying that the null 

hypothesis “the treatment variables are exogenous” is rejected. Hence, the 

endogeneity test is satisfied. 

Note: Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 

 

6.3 Effect of Price Differential on Duration of IGA 

Table IX presents the OLS results, and Table X shows IV estimates of the 

duration of being involved in any IGA. Unlike the coefficients of price for study 

and night-time leisure duration, the coefficient is positive and significant in IGA 

regression. In the case of a higher price of kerosene, the household members are 

induced to increase their participation in IGA. As IGA serves as an instrument to 

compensate for increased expenditure, the increased duration of IGA is plausible 

since household members appear to get more involved in IGA as fuel prices rise. 

The interactive term (between price and female dummy) turns out to be negative 

and significant in both estimations, indicating that even though the duration of IGA 

is higher (when the price is higher) for both men and women, this is greater for 

men than for women.  
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TABLE IX 

RELATION BETWEEN KEROSENE PRICE AND IGA  

DURATION (OLS ESTIMATION) 

Variables (1) (2) (3) 

Duration of IGA Duration of IGA Duration of IGA 

price of kerosene (per litre) 2.680*** 2.689*** 3.710** 

 (0.882) (0.871) (1.778) 

 1 if female  42.013** 43.675* 

  (94.906) (95.337) 

interaction between females & price   -0.689* 

   (1.178) 

per capita income of HH -0.002 -0.002 -0.000 

 (0.007) (0.007) (0.008) 

distance from household to kerosene 

purchase source 

4.285** 

(2.079) 

4.221** 

(2.053) 

8.160*** 

(3.056) 

mobile user ratio in HH 14.695 21.406 53.701* 

 (21.759) (21.677) (28.248) 

% of kerosene using HH in village 0.739* 0.719* 0.356 

 (0.439) (0.434) (0.601) 

SOLAR or GRID dummy (base = neither solar nor grid electricity exists in village) 

2 if only grid electricity exists  -24.294 -30.720 -18.996 

 (27.717) (27.510) (35.722) 

4 if both solar & grid electricity exist -2.915 -10.276 5.248 

 (29.165) (28.973) (37.061) 

Location (district dummies, base= Rangpur) 

Lalmonirhat -91.302*** -90.613*** -97.456*** 

 (33.017) (32.612) (34.141) 

Panchagahr -19.131 -17.893 -79.229* 

 (33.699) (33.289) (40.442) 

Bandarban -129.227** -122.948**  

 (54.902) (54.292)  

Khagrachari -119.086*** -125.940*** -62.749 

 (45.508) (45.042) (56.591) 

Bhola -68.078** -68.325** -77.003** 

 (33.106) (32.699) (35.485) 

Patuakhali -64.999* -65.051** -73.301** 

 (33.051) (32.645) (35.183) 

Barguna -67.893* -66.876* -73.652* 

 (34.513) (34.092) (37.464) 

 (45.007) (44.455)  

Constant -76.378 -66.882 -130.637 

 (84.426) (83.485) (97.229) 

Observations 219 219 219 

R-squared 0.393 0.411 0.412 

Note: Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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TABLE X 

RELATION BETWEEN KEROSENE PRICE AND 

IGA DURATION (IV ESTIMATION) 

Variables (1) (2) (3) 

Duration of IGA Duration of IGA Duration of IGA 

price of kerosene (per litre) 3.244*** 3.364*** 8.258*** 

 (0.927) (0.916) (2.418) 

 1 if female  242.073** 250.246** 

  (115.621) (119.295) 

interaction between females & price   -3.251** 

   (1.477) 

per capita income of HH 0.000 -0.000 0.000 

 (0.007) (0.007) (0.007) 

distance from household to kerosene 

purchase source 

7.799*** 8.240*** 7.767*** 

 (2.775) (2.749) (2.813) 

mobile user ratio in HH 50.859** 56.441** 44.676* 

 (25.323) (25.145) (26.204) 

% of kerosene using HH in village 0.325 0.253 0.346 

 (0.546) (0.540) (0.553) 

SOLAR or GRID dummy (base = neither solar nor grid electricity exists in village) 

2 if only grid electricity exists  -12.184 -18.395 -22.447 

 (32.429) (32.160) (32.862) 

4 if both solar & grid electricity exist 13.691 6.125 1.554 

 (33.585) (33.358) (34.096) 

Location (district dummies, base= Rangpur) 

Lalmonirhat -100.341*** -100.226*** -85.241*** 

 (30.769) (30.390) (31.744) 

Panchagahr -83.425** -81.867** -57.428 

 (36.199) (35.759) (38.142) 

Bandarban -54.246 -56.325 -57.689 

 (51.641) (51.020) (52.054) 

Khagrachari -77.362** -79.749** -70.739** 

 (32.188) (31.810) (32.709) 

Bhola -71.952** -73.028** -63.668* 

 (32.026) (31.637) (32.559) 

Patuakhali -73.300** -73.941** -58.729* 

 (33.969) (33.553) (34.928) 

 (11.463) (11.322) (12.063) 

Constant -159.738* -154.928* -290.584*** 

 (88.932) (87.911) (109.157) 

Observations 219 219 219 

R-squared 0.394 0.409 0.385 

(Contd. Table X) 
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Variables (1) (2) (3) 

Duration of IGA Duration of IGA Duration of IGA 

Diagnostics Tests     

F-statistics 
F( 31, 145) = 3.10 F( 32, 144) = 3.18 F( 33, 143) =3.06 

p>F=0.00 p>F=0.00 p>F=0.00 

Under identification test 

Anderson canon. corr. 

LM statistic):150.179 

Anderson canon. corr. 

LM statistic): 150.320 

Anderson canon. corr. 

LM statistic): 80.866 

Chi-sq(1) P-val =    

0.0000 

Chi-sq(1) P-val =    

0.0000 

Chi-sq(1) P-val =    

0.0000 

The p-value is significant in the under-identification test, implying that 

the null hypothesis “there is under-identification in the model” is 

rejected. 

Weak identification test 

(Cragg-Donald Wald 

F statistic): 403.141 

(Cragg-Donald Wald 

F statistic):  402.852 

(Cragg-Donald Wald 

F statistic): 59.723 

Stock-Yogo weak ID 

test critical values: 
19.93, 11.59, 8.75, 

7.25 respectively at 

10%, 15%, 20%, 

25% maximal IV size 

Stock-Yogo weak ID 

test critical values: 
19.93, 11.59, 8.75, 

7.25 respectively at 

10%, 15%, 20%, 

25% maximal IV size 

Stock-Yogo weak ID 

test critical values: 
19.93, 11.59, 8.75, 

7.25 respectively at 

10%, 15%, 20%, 

25% maximal IV size 

None of the Stock-Yogo weak ID test critical values is greater than 

the Cragg-Donald Wald F statistic, implying that the model is 

strongly identified. 

Over  identification test 

Chi-sq(1) P-val  = 

0.482 

Chi-sq(1) P-val= 

0.885 

Chi-sq(1) P-val=  

0.988 

The p-value is insignificant in the over-identification test, implying 
that the null hypothesis “the instruments are exogenous ” is not 

rejected. Therefore, the over-identification assumption is satisfied. 

Endogeneity test 

Chi-sq (1)= 1.714 

p-val=  0.0905 

Chi-sq (1)= 2.305 

p-val= 0.090 

Chi-sq (1)= 6.810 

p-val=  0.0091 

The p-value of the endogeneity test is significant, implying t that the 

null hypothesis “the treatment variables are exogenous” is rejected. 

Hence, the endogeneity test is satisfied. 

Note: Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 

VII. CONCLUSIONS AND POLICY RECOMMENDATIONS 

This paper has tried to relate kerosene prices with educational outcomes (study 

duration), quality of life (enjoying night-time leisure) and empowerment 

(participation in household IGA). Adverse impacts were found in terms of reduced 

study time and night-time leisure, denoting significant welfare-reducing impacts. 

Under this general trend, significant gender-differentiated impacts were noted.  

The findings indicate a need to rethink the design of fuel price policy to take 

account of gender effects while reviewing mainstreaming of gender issues in 

development initiatives by the government. For instance, subsidies have been 

widely used to promote social goals in agriculture, health, education, food 



64  Bangladesh Development Studies 

production and exports, as well as in the energy sector of Bangladesh. While 

energy subsidies are usually provided in the name of the poor, it is often the case 

that benefits accrue more to the non-poor. In fact, like other developing countries 

(for example, India and Nigeria), decades of energy subsidies have failed to 

provide significant benefits to the poor, be they urban or rural, female or male in 

Bangladesh (Kitson et al., 2016).  

Developing economies like Bangladesh are moving towards a shift from fossil 

fuel to renewable energy. A Gender Equity Strategy and Action Plan has been 

integrated into the Master Plan of the Bangladesh Rural Electrification Board as 

the first gender mainstreaming exercise in the energy sector in Bangladesh.18 The 

background exercise of developing this plan states that “access to electricity does 

not appear to have influenced the prevailing gender division of labour: women’s 

responsibilities have remained largely the same as those of their counterparts in 

the non-electrified households. However, in electrified households, women have 

more flexibility and are able to organize their work according to their convenience 

which they see as a benefit” (Clancy et al., 2004). Similarly, pricing becomes a 

crucial concern in providing access to energy for vulnerable groups.  This study 

reveals that pricing has a gender-differentiated effect on education, quality of life 

and empowerment of individuals. Therefore, the challenge for policy-makers is not 

only to address the problem of ensuring equitable access to energy services or 

products for the poor but also to ensure that this is gender-neutral, if not pro-

women. 

 

 

 

 

 
18 https://ris.utwente.nl/ws/portalfiles/portal/6822327/Gender-en-2004-12.pdf 

 

https://ris.utwente.nl/ws/portalfiles/portal/6822327/Gender-en-2004-12.pdf
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Annex 1: Methodological Notes 

The study was based on both primary and secondary data. The secondary data provided 

useful information on kerosene use by gender and also provided helpful indications for the 

primary data collection exercise. The Household Income and Expenditure Survey (BBS, 

2010) and Population and Housing Census 2011 were the two main secondary databases 

used. 

As the research questions were designed to capture the effect of kerosene pricing on 

poor households, the selection criteria for the survey regions were critical. These were 

regions where (1) grid or solar electricity was not present and where therefore a significant 

proportion of households have to rely on kerosene, (2) regions where grid or solar 

electricity is available, but a significant number of households continue to use kerosene, 

and (3) regions with high levels of poverty. 

As part of data auditing, a mapping exercise was used to find the areas with a high 

incidence of kerosene use and high poverty levels.19  Kerosene usage and poverty rates by 

division and major district (zillas) are shown below. It is evident that Rangpur has the 

highest proportion of kerosene usage (68.2 per cent) along with high levels of extreme 

poverty. Barishal is next in this case, with 61 per cent of its total population using kerosene 

and 39 per cent living in extreme poverty.   

 
19This was done at division/district levels. Divisions consist of districts (zillas), districts 

consist of upazillas, upazillas consist of unions, and unions consist of villages.  
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Table A1: Access to Lighting Fuels and Poverty Levels by Division and District 

% of HH Using Different Fuels for Lighting 

% of Population under 

Poverty 

(Source: WORLD BANK) 
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% Extreme 

Poor 

(lower 

poverty 
line) 

% Poor 

(upper 

poverty 

line) 

Bangladesh 46.4 48.8 4 0.2 0.5 17.6 31.5 

Divisions 

Barishal 61.3 28.4 10 0.2 0.1 26.7 39.4 

Chattogram 36.8 58 4.5 0.1 0.6 13.1 26.2 

Dhaka 38.4 56.3 4.1 0.2 1.1 15.6 30.5 

Khulna 44.9 51.2 3.5 0.1 0.2 15.4 32.1 

Rajshahi 47.8 49.3 2.4 0.2 0.3 16.8 29.8 

Rangpur 68.2 29.4 2.1 0.2 0.2 30.1 46.2 

Sylhet 51.5 43.2 5.1 0.1 0.2 20.7 28.1 

Districts by Division 

Barishal 

Bhola 67.0 27.3 5.4 0.3 0 20.4 33.2 

Barguna 64.6 17.1 17.9 0.5 0 9.8 19.0 

Patuakhali 61.1 23.2 15.6 0.1 0.1 14.7 25.8 

Chattogram 

Bandarban 70.2 16.2 12.8 0.5 0.3 21.6 40.1 

Khagrachari 67.1 23.4 9.4 0.1 0 10.1 25.5 

Rangamati 66.6 26.4 12.1 0 0.9 6.8 20.3 

Cox's Bazar 59.1 35.8 3.4 0.4 1.3 16.2 32.7 

Dhaka 

Netrokona 67.8 25.9 5.2 0.2 0.9 19.5 35.3 

Jamalpur 57.0 37.0 4.2 0.2 1.6 34.2 51.1 

Gopalganj 54. 40.6 5.1 0.1 0.1 26.8 42.7 

Mymensingh 52.3 42.3 3.2 0.2 2.0 32.3 50.5 

Sherpur 51.2 46.4 2.3 0.1 0 29.8 48.4 

Rajbari 48.8 49.6 1.3 0.3 0 25.7 41.9 

Kishoreganj 44.9 46.6 4.3 0.1 4.1 16.4 30.3 

Manikganj 44.9 49.6 4 0.7 0.7 8.0 18.5 

Khulna 

Bagerhat 56.8 37.3 5.8 0.1 0 24.0 42.8 

Magura 51.9 47.4 0.8 0 0 25.9 45.4 

Narail 49.3 49.2 1.1 0.2 0.2 7.7 20.0 

Rajshahi 

Naogaon 60.2 36.7 2.5 0.3 0.3 7.0 16.9 

Sirajganj 52.4 43.4 3.6 0.3 0.4 22.7 38.7 

Chapainawabganj 49.8 49.7 0.1 0.2 0.3 12.1 25.3 

Joypurhat 43.6 55.3 0.8 0.2 0 12.9 26.7 

Rangpur 

Kurigram 77.8 17.7 4.4 0 0 44.3 63.7 

Lalmonirhat 77.6 19.1 3 0.3 0 16.7 34.5 

Panchagarh 68 28.8 2.7 0.2 0.4 12.3 26.7 

Nilphamari 62.7 36.4 0.8 0.1 0 18.8 34.8 

Gaibandha 61.5 35.0 3.2 0.3 0 30.3 48.0 

Thakurgaon 60 39.0 0.6 0 0.4 13.8 27.0 

Dinajpur 58.1 40.7 0.6 0.1 0.5 21.3 37.9 

Rangpur 56.4 42.7 0.7 0.2 0.1 30.1 46.2 

Sylhet Sunamganj 61.7 26.7 11.1 0.3 0.3 20.6 26 

Source: Population and Housing Census (Socio-Economic and Demographic Report) 2011. 
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Based on kerosene consumption and poverty levels, the districts of Bhola, Patuakhali, 

Barguna, Kurigram, Lalmonirhaat, Panchagarh, Bandarban and Khagrachari were selected 

for the household survey. Villages were then selected on the basis of low electricity use as 

an indicator for high kerosene use in the absence of direct kerosene use data.  

A pilot survey was conducted in January 2017 in the selected districts to identify 

kerosene users. Enumerators were provided with a list of villages from each of the selected 

districts. The enumerators collected data from the official records at the local level on three 

indicators: (i) existence of grid or solar electricity in the village(ii) number of total 

households (iii) number of kerosene using households. Twenty-four villages (three per 

district) were selected for the pilot survey on the basis of relatively high kerosene use and 

availability of grid or solar electricity.  

Sample Size 

A total of 630 households from 126 villages of eight districts were selected for the 

final household survey conducted over March 2017-May 2017. The selection of villages 

was based upon two crucial indicators: proportion of kerosene using households and the 

prevalence of electricity/solar in the village. Households were selected through random 

sampling. 

Sample Size Rationale 

According to the Population and Housing Census 2011, around 11.8 million 

households in rural areas and 0.66 million households in urban areas use kerosene. 

The formula for calculating the sample size for a simple random sample without 

replacement is as follows: 𝑛 = (
𝑧

𝑚
)

2   

𝑝(1 − 𝑝) 

where, z is the z value (e.g., 1.645 for 90% confidence level, 1.96 for 95% confidence level 

(taken for the present case), and 2.575 for 99% confidence level); m is the margin of error 

(e.g., 0.07 = + or – 7%, 0.05 = + or – 5%, and 0.03 = + or – 3%); and p is the estimated 

value for the proportion of a sample that will respond a given way to the survey question 

(e.g., 0.50 for 50%). In other words, it is the estimated prevalence of the variable of interest. 

The expected frequency of the factor under study always errs toward 50%. 

Using our factors for the population and solving for the sample size equation, we find: 

𝑛 = (
1.96

0.04
)

2  

0.5(1 − 0.5) 

n = (49)2(.25) = 2401(.25) = 600.25 

Thus, the estimated sample size is 600.3, which is very unlikely to be affected by 

additional ‘corrections’ using the finite population correction factor (FPC) given the small 

sample size relative to the population. 
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Annex 2: Description of Data 

Demographic and Socio-Economic Profile of Sample 

Table A2.1: Demographic and Socio-Economic Profile of Sample 

Indicators Description Total Rangpur Chattogram Barishal 

Average HH size 5.0 4.0 5.0 5.0 

Male-female 
ratio   

% of male 50.56 51.15 50.71 48.92 

% of female  49.44 48.85 49.29 49.23 

average age 

average age of male 25.87 27.35 25.05 25.26 

average age of female 25.19 26.21 25.19 24.23 

average age of all HH 

members 
25.53 26.79 25.12 24.75 

Education 

level of male 

No Schooling (% of male to 
total male) 

32.59 38.03 34.61 25.11 

Incomplete Primary (% of male 

to total male) 
29.60 21.79 31.39 35.44 

Class 5 Passed % of male to 
total male) 

13.41 13.46 8.85 18.14 

Class 8 passed (% of male to 
total male) 

8.48 9.83 7.44 8.23 

SSC /equivalent passed (% of 
male to total male) 

4.45 4.27 5.84 3.16 

HSC/equivalent passed (% of 
male to total male) 

6.60 8.55 6.64 4.64 

HSC above (of male to total 
male) 

4.86 4.06 5.23 5.27 

Others (of male to total male) 0.00 0.00 0.00 0.00 

Total Male 100.00 100.00 100.00 100.00 

Education 
level of 
female 

No Schooling (% of male to 

total male) 
38.10 42.51 44.93 27.04 

Incomplete Primary (%of male 

to total male) 
28.78 22.15 27.33 36.48 

Class 5 Passed (% of male to 

total male) 
11.58 8.28 6.63 19.71 

Class 8 passed (% of male to 
total male) 

8.81 10.74 8.70 7.13 

SSC /equivalent passed (% of 
male to total male) 

2.35 2.68 2.28 2.10 

HSC/equivalent passed (% of 
male to total male) 

4.05 4.92 3.73 3.56 

HSC above (% of male to total 
male) 

6.33 8.72 6.42 3.98 

Others (% of male to total 
male) 

0.00 0.00 0.00 0.00 

Total female 100.00 100.00 100.00 100.00 

(Contd. Table A2.1)  
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Indicators Description Total Rangpur Chattogram Barishal 

% of 
respondents 

across 

occupation 
of HH 

members 

Agricultural wage labour 2.42 2.73 0.61 4.00 

Self-employed in agriculture 1.65 2.51 0.00 2.52 

Non-agricultural wage labour 11.56 13.77 13.67 7.26 

Self-employed in non-

agriculture 
10.79 6.67 16.53 8.83 

Service 2.67 2.19 3.78 2.00 

Business 1.76 1.86 1.02 2.42 

Remittance 0.91 1.75 0.10 0.95 

Student 31.03 31.37 32.14 29.55 

Housewife 22.00 25.46 15.82 25.03 

Elderly/Child 12.83 10.27 13.16 14.93 

Unemployed 2.04 1.20 2.55 2.31 

Others 0.35 0.22 0.61 0.21 

Total 100.00 100.00 100.00 100.00 

Average Monthly Per Capita HH Income 1643.13 1704.43 2205.36 1850.97 

Mobile user   
% of mobile users to total HH 

members  
29.55 33.44 23.88 31.06 

Bank 

account user   

% of bank account users to 

total HH members 

3.76 3.83 3.57 3.82 

Total HH members 2,846 915 980 969 

Source: BIDS Household Survey 2017. 
Note: Statistics is computed from data of three districts in Rangpur, three districts in Barishal, two districts in 

Chattogram; “Total” shows statistics of eight districts as a whole. 

Table A2.2: % of HH Use of Different Types of Fuel 
 

Kerosene Firewood Cow 

dung/Bhushi/Wood-

powder 

Jute 

Stick 

Agri by- 

products 

fuel: paddy, 

hag, etc. 

Dried Plants 

Leaf, Plant 

Residuals 

Cooking 1.27 73.81 37.46 5.87 52.38 76.83 

Lighting 100.0 0 0 0 0 0 

Source: BIDS Household Survey 2017. 

                

Table A2.3: Average Price Paid by Households for Different Types of Fuel 
 

  
  

Rangpur Chattogram Barishal Total 

Mean S.D. Mean S.D. Mean S.D. Mean S.D. 

Kerosene (litre) 76.0 4.2 78.7 3.2 77.3 3.7 77.3 3.9 

Firewood (KG) 2.6 0.9 2.5 1.7 3.8 0.5 3.1 1.4 

Cow dung/bhushi/wood-
powder (cake) 

1.0 0.2 2.1 0.6 2.4 0.6 1.5 0.7 

Jute stick (Bunch) 30.1 4.1 1.9 0.4 2.0 0.0 28.6 7.6 

Agri by-products fuel: paddy, 
hag, etc. (KG) 

0.8 0.3 1.1 0.3 2.1 0.5 1.4 0.7 

Dried plants leaf, plant 
residuals (KG) 

0.7 0.2 
    

1.9 0.5 1.3 0.6 

Source: BIDS Household Survey 2017. 

Note: Statistics is computed from data of three districts in Rangpur, three districts in Barishal, two districts in 

Chattogram; “Total” shows statistics of eight districts as a whole. 
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Annex 3: First-stage Regression in IV estimation 

Table A3.1: First Stage Regression with Study Duration 

Variables (1) (2) (3) 

KERO_PRICE_per

_litre 

KERO_PRICE_per

_litre 

KERO_PRICE_per

_litre 

IV_Price_Kero 0.895*** 0.895*** 0.886*** 

 (0.019) (0.019) (0.019) 

 1 if female  0.080 3.562*** 
  (0.119) (0.878) 

interaction between female & price   -0.045*** 

   (0.011) 
per capita income of HH 0.000 0.000 0.000 

 (0.000) (0.000) (0.000) 

student ratio in HH -0.725 -0.715 -0.706 
 (0.462) (0.463) (0.459) 

distance from household to 

kerosene purchase source 

-0.086** 

(0.041) 

-0.086** 

(0.041) 

-0.090** 

(0.040) 

% of kerosene using HH in village 0.016** 

(0.006) 

0.015** 

(0.006) 

0.016*** 

(0.006) 

SOLAR or GRID dummy (base = neither solar nor grid electricity exists in village) 

2 if only grid electricity exists  0.567** 
(0.242) 

0.560** 
(0.242) 

0.554** 
(0.240) 

3 if only solar electricity exists -0.706 

(0.488) 

-0.711 

(0.488) 

-0.834* 

(0.485) 
4 if both solar & grid electricity 

exist 

0.990*** 

(0.292) 

0.973*** 

(0.293) 

0.926*** 

(0.290) 

1 if any HH member gets education 
stipend 

-0.239 
(0.530) 

-0.233 
(0.530) 

-0.187 
(0.526) 

Location (district dummies, base= Rangpur) 

Lalmonirhat 0.559** 0.541* 0.566** 

 (0.275) (0.276) (0.274) 
Panchagahr 1.288*** 1.287*** 1.369*** 

 (0.294) (0.294) (0.293) 

Bandarban 0.845** 0.839** 0.879** 
 (0.407) (0.407) (0.404) 

Khagrachari 1.255*** 1.253*** 1.258*** 

 (0.404) (0.404) (0.400) 
Bhola 1.559*** 1.545*** 1.620*** 

 (0.380) (0.381) (0.378) 

Patuakhali 0.790** 0.769** 0.914** 
 (0.383) (0.384) (0.382) 

Barguna -0.195 -0.205 -0.096 

 (0.411) (0.411) (0.408) 

Constant 3.597** 3.608** 7.812*** 

 (1.535) (1.536) (1.850) 

Observations 872 872 872 
R-squared 0.817 0.817 0.820 

Note: Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table A3.2: First Stage Regression with Leisure (night-time) Duration 

Variables (1) (2) (3) 

KERO_PRIC

E_per_litre 

KERO_PRIC

E_per_litre 

KERO_PRIC

E_per_litre 
IV_Price_Kero 0.928*** 0.928*** 0.935*** 

 (0.003) (0.003) (0.008) 

 1 if female  0.001 0.336 
  (0.020) (0.371) 

interaction between female & price   -0.004 

  (0.005) 
1 if any HH member receives allowances (old age, 

widow, maternity, unemployed allowances) except 
education stipend 

0.040 0.040 0.036 

(0.080) (0.080) (0.080) 

per capita income of HH -0.000 -0.000 -0.000 

 (0.000) (0.000) (0.000) 
student ratio -0.063 -0.063 -0.064 

 (0.052) (0.052) (0.052) 

distance from household to kerosene purchase 
source 

-0.010 -0.010 -0.010 
(0.007) (0.007) (0.007) 

% of kerosene using HH in village -0.000 -0.000 -0.000 

(0.001) (0.001) (0.001) 

SOLAR or GRID dummy (base = neither solar nor grid electricity exists in village) 

2 if only grid electricity 
exists  

0.019 0.019 0.019 
(0.036) (0.036) (0.036) 

3 if only solar electricity 

exists 

0.142* 0.142* 0.142* 

(0.076) (0.076) (0.076) 
4 if both solar & grid 

electricity exist 

-0.060 -0.060 -0.061 

(0.044) (0.044) (0.044) 

Location (district dummies, base= Rangpur) 

Lalmonirhat -0.133*** -0.133*** -0.133*** 
 (0.042) (0.042) (0.042) 

Panchagahr -0.248*** -0.248*** -0.248*** 

 (0.041) (0.041) (0.041) 
Bandarban -0.194*** -0.194*** -0.194*** 

 (0.056) (0.056) (0.056) 

Khagrachari -0.099* -0.099* -0.098* 
 (0.059) (0.059) (0.059) 

Bhola -0.236*** -0.236*** -0.238*** 

 (0.063) (0.063) (0.063) 

Patuakhali -0.346*** -0.346*** -0.347*** 

 (0.057) (0.057) (0.057) 
Barguna -0.515*** -0.515*** -0.515*** 

 (0.057) (0.057) (0.057) 

Constant 4.175*** 4.175*** 4.012*** 

 (0.228) (0.228) (0.290) 
Observations 1,062 1,062 1,062 

R-squared 0.993 0.993 0.993 

Note: Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
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Table A3.3: First Stage Regression with Duration of IGA 

Variables (1) (2) (3) 

KERO_PRICE_per

_litre 

KERO_PRICE_per

_litre 

KERO_PRICE_per

_litre 
IV_Price_Kero 1.044*** 1.046*** 1.023*** 

 (0.037) (0.037) (0.093) 

 1 if female  -0.190 -1.355 
  (0.216) (4.392) 

interaction between female & price   0.014 

   (0.055) 
mobile user ratio in HH 1.482 1.573 1.591 

 (0.961) (0.967) (0.973) 

per capital income of HH -0.000 -0.000 -0.000 
 (0.000) (0.000) (0.000) 

distance from household to kerosene 

purchase source 

0.102 0.109 0.109 

 (0.105) (0.106) (0.106) 

% of kerosene using HH in village -0.009 -0.010 -0.010 

 (0.021) (0.021) (0.021) 

SOLAR or GRID dummy (base = neither solar nor grid electricity exists in village) 

2 if only grid electricity exists  0.522 0.426 0.435 

 (1.228) (1.234) (1.239) 

4 if both solar & grid electricity 
exist 

0.788 0.670 0.676 

 (1.272) (1.280) (1.285) 

Location (district dummies, base= Rangpur) 

Lalmonirhat -2.381** -2.384** -2.399** 

 (1.167) (1.168) (1.173) 

Panchagahr -4.179*** -4.163*** -4.181*** 
 (1.365) (1.366) (1.372) 

Bandarban 0.009 -0.024 -0.017 

 (1.956) (1.958) (1.964) 
Khagrachari -1.285 -1.325 -1.337 

 (1.221) (1.223) (1.228) 

Bhola -1.301 -1.320 -1.333 
 (1.209) (1.211) (1.216) 

Patuakhali -2.638** -2.653** -2.663** 

 (1.279) (1.280) (1.285) 

 (0.435) (0.435) (0.438) 

Constant -3.576 -3.512 -2.830 

 (3.470) (3.473) (4.327) 
    

Observations 177 177 177 

R-squared 0.922 0.923 0.923 

Note: Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 

 

 


