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The impact of energy access on mothers’ health, labor, and time allocation 

 

Marjorie Pajaron, Ph.D. 

December 7, 2018 

 

Abstract 

 

This paper shows that, for mothers in Cebu, Philippines, access to electricity and the 

type of cooking fuel used at home affect both health outcomes and also how time is 

allocated, including for paid work. First, the use of fuelwood for cooking adversely 

affects the health of mothers, who are traditionally responsible for cooking and are 

often at home, taking care of their families. This result is consistent across different 

econometric specifications. Second, shifting to a more efficient source of energy 

allows women more time to be engaged in the labor force, including in micro 

enterprises. It also enables them to reallocate their time and efforts away from 

household chores (cooking, tending animals, and childcare) toward caring for 

themselves (improved personal hygiene and rest). Drafting and strengthening existing 

gender-sensitive energy policies and programs can, therefore, help the welfare of 

mothers in the Philippines, where 54% of households rely on fuelwood, and where 

the resulting indoor air pollution has a particularly adverse impact on women. The 

analysis relies on a longitudinal data set (CLHNS 1994-2005). 

 

Keywords: Energy access; time allocation; health of mothers; labor participation of mothers; 

Philippines; CLHNS 
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1. Introduction 

A well-established energy system is vital to not only economic growth, but also to sustainable 

human and economic development. Energy supports many sectors of the economy and ensures 

that people’s everyday lives function smoothly and develop equitably. In 2015, the United 

Nations (UN) recognized the key role of energy in sustainable development and made access to 

affordable, reliable, sustainable, and modern energy for all one of the core 17 Sustainable 

Development Goals of its 2030 Agenda for Sustainable Development.  

 When examining energy issues, several factors ranging from supply to access to 

consumption are relevant. In China, for example, excessive consumption of biomass energy 

(such as wood, dung, agricultural waste, and straw) is responsible for soil erosion, degradation of 

organic substances in the soil, and ecological and environmental disruption (Ding et al. 2014). In 

2016, the United Nations reported that 2.8 billion people depended on renewable energy, such as 

fuelwood, charcoal, and biomass residues. The 2011 Household Energy Consumption Survey 

(HECS) reported that 54% of households in the Philippines used fuelwood for cooking, 40.5% 

used liquefied petroleum gas (LPG), and 35.3% used charcoal, while 20.1% depended on 

biomass residues.  

When looking at development, the importance of access to modern energy is a key factor. 

The United Nations (2016) reports that global electricity use is rapidly increasing, and with it, 

many adverse impacts on the welfare of people and the environment due in part to electricity 

production derived from fossil fuels such as coal, oil, or gas – carbon fuels that produce large 

amounts of the greenhouse gases responsible for climate change. Even so, the benefits of 

electrification are undeniable. In remote areas of Nepal, electricity allows for the use of low-

wattage LED lamps and smokeless metal stoves, which in turn contribute to improved health and 
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personal hygiene (Zahnd and Kimber, 2009). Though electricity consumption is increasing 

worldwide, the United Nations (2016) reports that there are still more than 1.2 billion people 

(one in five) who lack access to electricity. In the Philippines, HECS (2011) reported that about 

87.2% of all households had access to electricity, but most used it primarily for lighting (74%).  

In developing countries, limited access to electricity results in the use of alternative 

energy sources, which are often time-consuming and difficult to acquire and manage.  

Traditionally, women have been responsible for household management, including fuelwood 

collection and cooking, tasks that expose them to several health hazards. In India, for example, 

women walk an average of 30 km a month over hilly terrain, often at high altitudes, to collect 

fuelwood. Many report chronic health conditions such as stiff necks and headaches. With each 

trip taking an average of 2.7 hours, the loss of time and productivity are also significant (Parikh, 

2011). The World Health Organization (WHO) reported in 2016 that an estimated 4.3 million 

people die prematurely every year due to illnesses associated with the inefficient use of solid 

fuels for cooking—6% from lung cancer, 12% from pneumonia, 22% from chronic obstructive 

pulmonary disease (COPD), 26% from ischemic heart disease, and 34% from stroke. Women 

and their children are most vulnerable to the adverse impacts of the indoor pollution caused by 

smoke from inefficient cookstoves and poorly ventilated homes. Evidence also suggests that 

women exposed to indoor smoke are three times more likely to suffer from a COPD, such as 

chronic bronchitis or emphysema, relative to women who cook with cleaner energy sources 

(Wickramasinghe, 2011).  

Using panel data from the Cebu Longitudinal Health and Nutrition Survey (CLHNS), this 

study aims to examine the impact of household access to and consumption of energy on the time 

allocation, health, and labor outcomes of women in the Philippines. CLHNS has been chosen 
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over other household-level surveys for three reasons. First, CLHNS follows the same households 

over more than two decades (1983-2009), thereby allowing researchers to identify more accurate 

relationships between energy usage and the welfare of mothers. Panel data can be constructed to 

rectify several identification problems usually associated with analyzing one-time, cross-

sectional data such as time-invariant, unobserved, household fixed effects. Second, following the 

same households and their energy consumption and access over three generations (from the base 

mother in 1983 to her children to her grandchildren) provides us with an opportunity for richer 

analysis and a more nuanced understanding of the importance of access to affordable, modern, 

and sustainable energy at the household level. Third, it is interesting to see the changes in 

families’ access to energy and the associated changes in the time allocated by women to various 

tasks.  

This research contributes to the existing literature in the following ways. First, most 

studies on the impact of insufficient and inefficient access to sustainable and modern energy on 

the welfare of women analyze households in Africa, South Asia (India, Bangladesh, and Sri 

Lanka), and China (for example, Dinkelman, 2011; Parikh, 2011; Khandker, et al. 2012; Ding, et 

al. 2014). To the best of my knowledge, this is the first such analysis of its kind in the Philippine 

context. Second, examining a three-decade panel data allows greater accuracy. Third, this 

research incorporates into a gender-energy framework the time allocation of mothers, which 

reinforces existing literature as it pertains to the correlation of efficient (less labor-intensive and 

less time-consuming) and cleaner energy and the empowerment of women.   

This paper is organized as follows: A brief review of related literature is presented in 

Section 2; data and methodology are discussed in section 3; results are presented in Section 4 ; 

and conclusions are made in Section 5. 
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2. Review of Related Literature 

 

This next section reviews existing literature relevant to the current research. It is divided 

into three subsections: (1) energy, poverty, health, and gender; (2) the role of women in clean 

energy; and (3) the case of the Philippines.  

 

2.1 Energy, poverty, health, and gender  

 

 The type and amount of energy used for household consumption and production depend 

on the availability and supply of energy as well on the household’s income level. The poor in 

developing countries mostly rely on traditional sources of energy for cooking and heating, such 

as wood, charcoal, and biomass; generally, lower-income groups use less energy than do higher-

income groups (Clancy and Skutsch, 2002; Karakezi et al., 2012). 

 Gender plays an inherent role in the link between poverty and households’ access to and 

use of energy. For example, in low-income and rural households in developing countries, 

although energy is a woman’s business – collecting fuel wood, cooking, and performing other 

kitchen labor like maintaining a wood stove – male heads of households decide which types of 

fuel will be used, how much energy will be purchased, what kind of energy-based equipment 

will be purchased, and which types of lighting and ventilation technologies and infrastructure 

will be used (Clancy and Skutsch, 2002; Clancy et al., 2007; ADB, 2012).  
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Changing women’s role in the energy-poverty nexus involves two efforts: making 

different energy types available to households, and empowering women themselves (Clancy and 

Skutsch, 2002). For example, using photovoltaic devices could save women time and effort. In 

rural China, Ding et al. (2014) found that switching to renewable energy – in the forms of biogas 

digesters, energy-saving biomass stoves, and solar energy cookers – reduced women’s daily 

cooking time by 50%, allowing 91% of this group to buy clothes and cosmetic products, and 

3.1% to enjoy traveling.  

Switching to electricity can also improve women’s welfare. In South Africa, the mass roll-

out of electricity to rural households freed women from household energy production, allowing 

them to engage in micro enterprises, thereby increasing their employment level by 9.5% 

(Dinkelman, 2011). In India, electrification not only affected women’s labor force participation, 

increasing their employment hours by more than 17%, but also improved school enrollment rates 

for boys by 6% and girls by 7.4% (Khandker et al., 2012).   

Giving households easier access to energy can empower women by enabling them to 

engage in small- and medium-scale enterprises as well, like food processing, pottery making, and 

fish smoking (Cecelski, 2000, Khamati-Njenga and Clancy, 2003). 

Gender mainstreaming can ensure gender equality. Through integrating everyone’s 

experiences and concerns in the design, implementation, and monitoring and evaluation of laws, 

policies, and programs, all can benefit (Khamati-Njenga and Clancy, 2003).  

Gender mainstreaming efforts are in place in the Philippines to strengthen community-

based renewable energy systems. The Sibol ng Agham at Teknolohiya (SIBAT) organization 

develops community-based renewable energy system projects, which then provide small power 
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supply systems for poor and rural communities in the Philippines (SIBAT, 2011).
1
 SIBAT 

reports that one of gender mainstreaming’s most notable impacts is that running rice mills on 

electricity has succeeded in reducing manual labor hours. Indigenous women, for instance, 

benefit greatly from this initiative, since they no longer need to pound rice every day for meals.  

 

2.2 Role of women in clean energy 

 

In Indonesia, researchers found—using a questionnaire combined with a face-to-face 

interview – that when women are the sole decision-makers, households consume less energy, and 

energy expenditures drop (Permana et al., 2015). The woman then, as a decision-maker, is a 

significant energy saver.
2
 These findings not only reflect women’s substantial role in energy 

savings, but also reveal the need for gender mainstreaming in energy efficiency policies.  

As stated above, women and children are highly susceptible to the health hazards (acute 

respiratory infections, tuberculosis [TB], chronic obstructive lung disease, and others) caused by 

indoor pollution from the burning of solid biomass in unventilated spaces (Cecelski, 2000; 

Parikh et al., 1999). In India, Parikh (2011) used household-level data to examine the inter-

linkages between gender, energy use, and health. The paper provides a gender-differentiated and 

age-differentiated analysis of the use of traditional biofuels for collection, transportation, and 

cooking. The findings suggest that girls under the age of 5 and women ages 30-60 are at higher 

risk of health impacts from the burning of fuel wood than are boys and men. 

                                                             
1 The renewable energy systems used in these projects include: micro hydropower systems for electricity generation, 

milling, and water pumping; solar photovoltaic water pumps; and small wind turbines and pumps. 

 
2
 A NOVA test was also conducted to statistically test the difference between three types of decision makers (man 

alone, woman alone, man and woman together); the results provide evidence that women’s decision making is 

statistically different from the other two groups.  
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Using clean and renewable forms of energy not only mitigates or eliminates the health 

hazards associated with indoor pollution, but also makes women’s tasks less labor-intensive 

(Chukuezi, 2009). Ding et al. (2014) found in their field surveys of rural communities in 

northwest China that access to clean or renewable energy devices leads to an improvement in 

women’s living standards. The study shows that this access considerably decreases the number 

of times women must go out to collect firewood, the quantity of firewood required, and the time 

and energy otherwise needed for this task.
3
 These and other findings suggest that making the 

switch to different energy sources proves beneficial to women. 

Women prefer technologies with fewer health hazards: For example, in Bangladesh, 

women preferred a health-improving chimney stove to a budget-saving efficiency stove 

conditional on their relative prices (Miller and Mobarak, 2013). Researchers designed a 

randomized control trial (RCT)
4
 to offer a choice of cook stoves to both male and female 

participants. They found that when stoves were offered for free, women exhibited a stronger 

preference for the improved stoves. However, when the improved stoves were offered for a small 

price, women chose the cheapest option. and implies a need to examine gender differences in 

both preference and decision-making authority regarding gender-specific household technology. 

 

2.3 Philippine studies 

 

 Mapa et al. (2016) aimed to determine the causal link between electricity use and 

poverty, and created an energy poverty indicator using the Philippine dataset. Their results 

                                                             
3
 Traditional energy consumption structure consists of electricity, coal, and biomass (firewood, crop straw, and 

livestock dung). 
4
 Intra-household externality arises when male financial decision-makers do not internalize the costs and benefits of 

new technology that accrue to their wives. 
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suggest that access to electricity improves the welfare of poor households: It increases children’s 

school attendance rate, women’s hours of paid work, and per capita expenditure.  

 Bayudan-Dacuycuy (2016) explored  the links between energy use, gender, and weather 

variability. Their findings suggest that the impact of weather deviations on energy consumption 

varies by gender. The energy consumption of female-headed households in rural areas is most 

affected by heat index variability. The author noted that this result is consistent with the findings 

in the literature that women are more vulnerable to climate change because of the social roles 

they play . 

Capuno et al. (2016) examined the impact of using clean fuel for cooking on the health of 

Filipino children using National Demographic Health Survey (NDHS). Their results suggest that 

the use of electricity, liquefied petroleum gas (LPG), natural gas or biogas lowered the incidence 

of severe coughing with difficulty in breathing among children below five years old by 2.4 

percentage points.  

 

3. Data and Methodology 

 

This paper uses the panel data constructed from Cebu Longitudinal Health and Nutrition 

Survey (CLHNS) for the years 1994 to 2005. CLHNS is a community-based survey that 

monitors and tracks members of a birth cohort and their mothers from the years 1983 to 2009. 

The survey contains information on the socio-economic, demographic, and health status of 

individuals and households. 
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 Our paper, conditional on the availability of variables, uses 4 years of panel data for 

health and time allocation models (1994, 1998, 2002, and 2005), while 6 years of panel data are 

constructed for a labor model (1983, 1991, 1994, 2002, and 2005).  

 

3.1 Data Description 

3.1.1 Dependent Variables 

 

This section outlines the descriptive statistics pertaining to the dependent variables used 

in this paper, organized into three categories: health outcomes, labor outcomes, and time 

allocation. 

 

A.  Health Outcomes  

 

In 1994, the CLHNS included questions about the morbidity of mothers (that is, the 

occurrence of diabetes, heart disease, cancer, TB, and other respiratory and cardiovascular 

diseases, or CVDs) within the previous 3 years. For consistency, the panel for health was formed 

from 1994 to 2005, as these years all contained initial and subsequent instances of diabetes, heart 

disease, cancer, TB, or other illness.  

 It can be gleaned from Table 1 that the incidence of diabetes among mothers increased – 

from 1% in 1991 to about 5% in 2005. The incidence of heart disease increased from 4% in 1991 

to 9% in 1998, then started to decline. On average, in 1994, 18% of those who answered that 

they had another illness cited cardiovascular disease (CVD); in the succeeding years, such as 

2002 and 2005, only 4.5% and 1.7%, respectively, of the sample cited this, probably because the 
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definition of CVD had changed in the meantime. On the other hand, the incidence of respiratory 

illness remained at around 17% to 19% from 1994 to 2005. 

 

 

 

 

B.  Labor Outcomes 

 

There are two labor outcomes considered in this paper. First is a measure of whether 

mothers worked for pay, and this variable is available for the 6 survey rounds. Second is a 

categorical variable measuring the employment type of the mother (for her primary and 

secondary job), which is also available across the years 1983, 1991, 1994, 1998, 2002, and 2005. 

The employment type is categorized into (1) wage employment; (2) self-employment; and (3) 

unpaid family work.  

Table 1 shows that mothers who worked for pay increased from 39% in 1983 to about 

78% in 1998 and 73% in 2005. As a primary occupation, self-employment increased over time 

while wage employment decreased. In 1994 and 1998, on average, the percentage of mothers 

involved in self-employed work and wage employment were somewhat the same (around 46% to 

47%). However, starting in 2002 until 2005, self-employment status increased to around 55%, 

while wage employment went down to 41%.  

 

C. Time Allocation  
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Table 1 also depicts mothers’ average time (in minutes) allocated to 10 different daily 

activities: (1) hygiene; (2) childcare; (3) food preparation; (4) housekeeping; (5) tending 

animals/garden; (6) working from home; (7) working outside the home; (8) recreation; (9) 

schooling; and (10) sleeping. Questions about the time allocated to particular tasks were asked in 

1994 until 2005.  

For 4 years, mothers’ most time-consuming activity was working outside the home 

(around 450-480 minutes or 7.5-8 hours a day). Time spent working at home increased to 418 

minutes (7 hours) in 2005 from 380 minutes (about 6 hours) in 1994 and 1998. In 1998, time 

spent on recreational activities was 235 minutes (about 4 hours). This figure increased in 2002 to 

292 minutes (about 5 hours), and even reached 312 minutes (about 5.2 hours) in 2005. Time 

spent on hygiene and taking care of children decreased across time. Mothers devoted 87 minutes 

to hygiene (1.5 hours) a day in 1994, and this declined to around 44 minutes (less than an hour) 

by 2005. Time spent on childcare fluctuated, from 124 minutes (about 2 hours) a day in 1994, to 

156 minutes (about 2.6 hours) in 1998 , and back down to 139 minutes (about 2.3 hours)  in 

2002, dropping to 107 minutes (about 1.8 hours) in 2005. Time spent going to school also 

dramatically decreased. Time spent on housekeeping more or less remained the same across 

years (at around 110 to 127 minutes, or about 2 hours). Time spent sleeping went up from 439 

minutes (about 7 hours) in 1994 to 502 minutes (about 8.4 hours) in 1998, and then 

incrementally declined back to 492 (about 8.2 hours), then 486 minutes (or about 8.1 minutes) in 

2002 and 2005, respectively. Mothers spent the least amount of time tending animals/garden (38 

to 53 minutes), and this was consistent across the years.  

 

3.1.2 Independent Variables 
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Table 2 reports descriptive statistics for the independent variables. First, we focus on the 

source of fuel for cooking. In 1994, the use of wood for cooking fuel went down while kerosene 

and LPG utilization went up. The lowest point for wood usage was in 1998, when, out of 1,991 

households, only 33 percent used wood for cooking, while 36.2 percent and 29.7 used LPG and 

kerosene, respectively. The use of LPG continued to increase in 2002, while the use of kerosene 

went down. Conversely, in 2005, the use of wood went up to 49 percent, showing that 

households, on average, reverted back to this source of fuel for cooking. This shift in the choice 

of cooking fuel can be attributed to an increase in the price of petroleum in the early 2000s. 

About 0.5 – 1% of households, on average, used electricity for cooking.  

Household electricity access increased over the years, from 73 percent, on average, in 

1991 to 93.1 percent in 2005. Over time, the proportion of households using electricity for 

lighting increased while the proportion of those using kerosene decreased, indicating a shift. In 

2005, for instance, out of 2,018 households, 91.4 percent used electricity for lighting and only 

8.3 percent still used kerosene.  

Next, we focus on control variables. During the earlier survey rounds, most households 

were composed of males aged 25-59. For survey rounds 1998, 2002 and 2005, households were 

mainly composed of males aged 15-24 and females aged 25-59. A typical household consisted of 

about 7 household members across the survey years. Regarding educational attainment, on 

average, across the years (1991-2005), mothers finished only about 7 years of schooling. 

 

3.3 Empirical Model 
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The main goal of this research is to examine the impact of household energy choices on 

mothers’ health, labor force participation, and time allocation. Equation (1) below depicts the 

relationship of the base woman’s health outcome and access to energy across time. 

      (1) 

 

where i=1,…,N is the index for mother and t=1994, 1998, 2002, 2005 is the index for time; 

Healthijt represents jth health outcome of the mother, that is, whether she had the following 

illnesses: diabetes, heart disease, cancer, TB, and other illnesses classified as either respiratory or 

cardiovascular disease (CVD); xit is a vector of household and mother characteristics that affect 

the health status of the mother; CFelecit, CFkeroseneit, and CFlpgit  represent electricity, 

kerosene, and LPG, respectively, as a source of fuel for cooking (wood is used as the base 

category); LFkeroseneit is the source of fuel for light – kerosene – where electricity is used as the 

reference category; i is a mother’s fixed effect; and uijt is the error term that varies across 

mothers and over time.   

The studies cited above suggest that cleaner and more efficient sources of energy can 

mitigate or eliminate the health hazards associated with the indoor pollution caused by smoke 

from inefficient cooking devices in insufficiently ventilated homes. Therefore, the null 

hypothesis that we want to reject is that there is no difference between the impact of relatively 

clean energy sources (electricity, kerosene, and LPG) and wood on the health of mothers 

(2=3=4=0). The existing literature also posits that electrification improves the health of 

women; therefore, the null hypothesis that there is no difference between the impact of kerosene 

and electricity, as a source of light, on health is tested (5=0).   

ijtiitj

itjitjitjitjjijt

LFkerosene

CFlpgCFkeroseneCFelecxHealth









5

43210
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The treatment of i that represents the unobserved time-invariant household characteristics 

(fixed effects) determines the econometric strategy to be used to test Equation (1). If the fixed 

effects are uncorrelated with energyit, then the fixed effects (FE) model is used, else the random 

effects (RE) model is the appropriate estimation model. For example, unobserved household 

preferences can be related to the choice of cooking fuel, which suggests that a RE model is more 

apt. A Probit estimation method is also used to test robustness.  

Equations (2) and (3) below depict the impact of energy access on mothers’ labor force 

participation and time allocation, respectively. 

 

  (2) 

 

where LFPijt is the jth labor outcome (either working for pay or employment status) for 

mother i at time t. The existing literature posits that where women have easier access to cleaner 

energy, their tasks become less labor-intensive, allowing them to engage in income-generating 

activities such as small- and medium-scale enterprises or even to earn wages in the labor market.  

The null hypothesis, then, is that there is no significant difference between wood and other 

cooking fuels (2=3=4=0) in terms of the impact on mothers’ labor outcomes. Similar to its 

impact on health, electrification also allows mothers to engage in micro enterprises and to 

participate in the labor market, therefore, 5=0 is also tested. Fixed effects (i) are also addressed 

by considering both fixed effects and random effects models. A Probit model is considered for a 

sensitivity test. 

 

ijtiitj

itjitjitjitjjijt

uLFkerosene

CFlpgCFkeroseneCFelecxLFP
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    (3) 

 

where Tijt in Equation (3) depicts the number of minutes spent on jth activity daily by 

mothers (hygiene, childcare, food preparation, housekeeping, tending animals/garden, work from 

home, work outside, recreation, schooling, and sleeping). Similar to Equations (1) and (2), the 

time allocation model is tested using FE and RE estimation methods. For a sensitivity test, 

however, Tijt is also measured as shares (minutes allocated to jth activity relative to total minutes 

in a day) and Equation (3) is then estimated using a generalized linear model (GLM) with a logit 

link function and binomial distribution since Tijt is now bounded by 0 and 1 (Papke and 

Wooldridge, 1996).  The null hypotheses are similar to Equations (1) and (2), that is, the type of 

energy does not affect the time allocation of mothers differently ( ). The 

prediction is that, with easier access to cleaner energy, mothers spend less time doing household 

chores and more time working (either at home or outside) and caring for themselves. 

The rest of the variables in Equations (2) and (3) are similar to those in Equation (1).  

 

4. Results  

 

 This section, which presents the results of panel regressions using fixed effects (FE), 

random effects (RE), Probit, and a generalized linear model (GLM), is divided into 3 subsections 

that focus on the impact of energy access on (1) the health of mothers, (2) the labor force, and (3) 

how mothers use their time (that is, time allocation).  

 

ijtiitj

itjitjitjitjjijt

vLFkerosene

CFlpgCFkeroseneCFelecxT









5

43210

                 

05432  



 Page 17 of 45 

4. 1 The Impact of Energy Access on Mothers’ Health (Panel data, 1994-2005) – FE, RE, Probit  

 

Table 3.1 displays the results of estimating Equation (1) using panel data (1994, 1998, 

2002, and 2005). A Hausman test was performed to determine whether the appropriate estimate 

technique is going to be FE or RE. The results indicate that the impact of cleaner cooking 

methods (kerosene or LPG) on the probability of mothers acquiring TB is negative; that is, 

mothers who use fuelwood are more likely to have had TB, presumably due to constant exposure 

to the indoor pollution caused by wood smoke (Column 4).  

The Probit results, shown in Table 3.2, are consistent with the previous results regarding 

the impact of cleaner cooking fuels on respiratory illness, particularly TB. It can be gleaned from 

Column (4) that mothers who used wood for cooking were about 68% more likely to have had 

TB relative to mothers who used LPG.   

The results suggest that cleaner sources of energy for cooking are less hazardous to 

mothers’ health, as consistent with findings in other countries such as Nigeria, India, Sri Lanka 

and China (Chukuezi, 2009; Parikh, 2011;  Wickramasinghe, 2011; Ding et al., 2014). Where 

fuelwood is prevalent, most of the illnesses acquired by mothers are respiratory-related, a finding 

that is consistent across different econometric specifications.    

  

4.2 The Impact of Energy Access on Mothers’ Labor (Panel data, 1994-2005) – FE, RE, Probit 

 

The results of estimating the impact of energy access on mother’s labor practices, 

depicted in Equation (2), are displayed in Table 4.1 using FE or RE, and Table 4.2 using Probit 

models.  
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For the types of cooking fuel, it can be gleaned from Table 4.1 that mothers who used 

LPG for cooking were about 3.8% more likely to be self-employed as their primary occupation 

(Column 3). Mothers in households that used electricity as a source of light were about 3.7% 

more likely to work for pay relative to those who used kerosene (Column 1). Mothers who used 

LPG for cooking were also more likely to have secondary jobs, whether self-employed (7.8%) or 

working for their families (3.7%) (see Columns 6 and 7, respectively).  

These results are robust after using the Probit estimation method; that is, the use of LPG 

for cooking is associated with a higher probability that mothers will have primary and secondary 

jobs in self-employed or unpaid family work (Table 4.2, Columns 3, 4, 6, and 7). In particular, 

mothers who used LPG for cooking were 28.5% more likely to be working in micro enterprises 

(Column 3) and 30% more likely to be working for their families without pay (Column 4) 

compared to mothers who used wood for cooking.  In addition, the use of LPG is associated with 

a higher probability (about 24.5% – 40%) of mothers having a secondary job as self-employed or 

unpaid family workers, relative to the use fuelwood.  

The positive impact of using LPG for cooking, relative to wood, on mothers’ labor force 

participation (self-employment and unpaid family work) is consistent across various 

specifications. It is also in line with available studies that suggest that since fuelwood requires 

more labor than LPG, shifting to a more efficient source of energy frees up women’s time, 

allowing them to join the labor market (Cecelski, 2000; Khamati-Njenga and Clancy, 2003; 

Chukuezi, 2009).  

 

4.3 The Impact of Energy Access on Mothers’ Time Allocation (Panel data, 1994-2005) – FE, 

RE, GLM 
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Tables 5.1 and 5.2 present the results of estimating Equation (3) using FE, RE, and GLM, 

respectively. Among the results in Table 5.1, the impact of electricity on time allocation is 

consistent with the literature. In particular, the use of LPG for cooking is associated with an 

increase in time spent on personal hygiene (Column 1). Mothers who used electricity for cooking 

spent about 55 minutes less on childcare while those who used kerosene spent 14 minutes less 

(Column 2). Mothers who used kerosene for cooking spent 24 more minutes working from home 

than did mothers who used wood (Columns 6).  

The results of estimating Equation (3) using a generalized linear model (GLM), given 

that time allocation is measured as shares and bounded by 0 and 1, are displayed in Table 5.2. 

The results are consistent with FE and RE results – mothers who used an efficient energy source 

for cooking were better able to reallocate their time from housework to paid work, relative to 

mothers who used wood. Mothers who used electricity for cooking spent about 3% less time 

preparing food than did mothers who used fuelwood (Column 2). In addition, mothers who used 

kerosene for cooking were able to reallocate their time from preparing food (Column 2) and 

tending animals (Column 5) to working at home (Column 6). Mothers who used LPG were also 

able to reallocate their time from tending animals (Column 5) to working outside the home 

(Column 7). Consistent with the results when an FE model is used, mothers who lived in 

households with electricity spent 1.6% more time on housekeeping, presumably due to an 

income effect (that is, households with access to electricity also have relatively higher incomes 

and thus more furniture and appliances to clean).   

The literature suggests that the use of fuelwood for cooking is both time-consuming and 

labor-intensive because of the need to gather and prepare wood for cooking. The use of more 
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efficient sources of energy for cooking eliminates the time and effort needed for firewood 

collection and food preparation, which enables women to shift their resources to more productive 

activities (Cecelski, 2000; Khamati-Njenga and Clancy, 2003; Chukuezi, 2009). As the findings 

of this research suggest, mothers are able to shift their time from childcare, tending animals, and 

food preparation to personal hygiene, resting, and working (from home or outside). Our findings 

on the effects of electrification on personal hygiene support those of Zahnd and Kimber (2009) 

in Nepal.   

 

5.  Conclusion  

 

 The main goal of this research is to examine the impact of using efficient and cleaner 

energy fuels on the health, labor force participation, and time allocation of mothers in Cebu, 

Philippines. Mothers traditionally are responsible for managing the household, cooking, and 

performing other household chores. The use of fuelwood for cooking is not only time-consuming 

and labor-intensive but also adversely affects the health of women in particular, as they are 

constantly exposed to indoor pollution while carrying out their household duties.    

The results of our panel analysis are consistent with the existing literature, with a few 

caveats. First, mothers who use efficient sources of energy for cooking are less susceptible to 

acquiring respiratory illnesses, particularly TB. The use of electricity for lighting also positively 

affects their health. Second, shifting to more efficient sources of energy allows women more 

time to be engaged in micro enterprises. For example, mothers who use LPG for cooking have a 

higher probability of being self-employed or employed by family members without pay 

compared to those who use fuelwood for cooking. This result is robust across various 
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econometric specifications. The use of efficient devices for cooking also allows women to have 

second jobs, most often as either self-employed or unpaid family workers.  

Third, mothers who use cleaner sources of energy for cooking are able to shift their time 

and resources from household chores such as cooking, tending animals, and childcare to more 

productive activities such as working (from home or outside). In addition, mothers are also able 

to reallocate their time to caring for themselves (personal hygiene and rest). The time allotted to 

housekeeping increases with electricity, however. This can be attributed to the income effect – 

that is, households with access to electricity are most often those with relatively higher incomes 

and thus have more furniture and appliances to clean. 

The results suggest that using clean and efficient energy improves the welfare of mothers 

in Cebu, Philippines. However, the latest energy data shows that more than half of the total 

households surveyed in the Philippines still use fuelwood for cooking (HECS, 2011). There is 

room, therefore, for government intervention, such as in drafting, strengthening, and 

implementing gender-sensitive energy-related programs and policies. The government can 

pattern its policies after the existing gender mainstreaming efforts of various institutions and 

organizations around the world. ADB (2012), for example, had drafted gender entry points for 

project designs in five energy subsectors: (1) policy and institutional capacity development; (2) 

power generation, transmission, and distribution in conventional energy such as hydropower, 

coal, gas, and oil; (3) rural electrification; (4) renewable energy such as solar, wind, small hydro, 

biomass, geothermal, and ocean/tidal; and (5) energy sector development, energy efficiency, and 

energy trade. Another example is the gender mainstreaming effort of Sibol ng Agham at 

Teknolohiya (SIBAT) in the provision of electricity that benefits indigenous women (SIBAT, 

2011). Improving households’ access to affordable energy is also pertinent to developing energy 

solutions for women.  
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The magnitudes of the coefficients, although significant, are small. This could be 

attributed to the fact that the CLHNS was conducted in Cebu, a relatively urban province. It is 

possible that areas with less access to clean energy sources would gain more from improved 

access. There, the impact of better energy sources and access would result in coefficients’ greater 

magnitude. 

This paper can benefit from further research given current limitations and weaknesses, 

primarily pertaining to data. First, survey attrition rates (that is, the departure of some 

respondents over time) is something that needs to be addressed in future studies. Second, it 

would be interesting to examine heterogeneity in the impact of energy access across gender and 

age when relevant data becomes available. Third, other outcome variables could be considered, 

conditional on data availability. These include the number of hours worked in primary and 

secondary jobs, and household income.  

 Fourth, the intersection of different energy sources could be included in future analysis.  

Fifth, Generalized Linear Latent and Mixed Models (GLLAMMs), a class of multilevel latent 

variable models, is another econometric specification that can be explored aside from the FE, 

RE, Probit, and GLM used in this paper. It might be noted here that 25 outcome variables (8 for 

health, 7 for labor, and 10 for time allocation) and 4 econometric specifications were considered 

in this initial analysis. Sixth, results might be generalized to examine the impact of energy 

consumption on mothers across the entire Philippines. Gendered data, however, is unavailable at 

the national level at the time of this writing.   
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Table 1. Descriptive Statistics for Dependent Variables (CLHNS, 1983-2005)  

 

Dependent Variables 1983 N 1991 N 1994 N 1998 N 2002 N 2005 N 

Health Outcomes              

(1) Illness 0.292 

(0.455) 

3,3

27 

          

(2) Hospitalized    0.116 

(0.320) 

2,394         

(3) Diabetes   0.010 

(0.098) 

2,395 0.013 

(0.115) 

2,279 0.022 

(0.148) 

1,971 0.035 

(0.183) 

2,102 0.048 

(0.213) 

2,018 

(4) Heart Disease   0.044 

(0.206) 

2,395 0.061 

(0.240) 

2,279 0.090 

(0.287) 

1,971 0.088 

(0.284) 

2,102 0.079 

(0.269) 

2,018 

(5) Cancer   0.001 

(0.035) 

2,395 0.002 

(0.046) 

2,279 0.005 

(0.071) 

1,971 0.002 

(0.044) 

2,102 0.001 

(0.039) 

2,018 

(6) Tuberculosis 0.003 

(0.055) 

973 0.009 

(0.093) 

2,395 0.007 

(0.082) 

2,279 0.007 

(0.081) 

1,971 0.008 

(0.087) 

2,102 0.007 

(0.083) 

2,018 

(7) Hypertension         0.162 

(0.369) 

2,102 0.192 

(0.394) 

2,018 

(8) Colds 

 

0.290 

(0.454) 

973           

(9) Cough 0.485 

(0.500) 

973           

(10) Lung problems  0.016 

(0.125) 

946           

(11) Other Illness – Respiratory 

(1) 

    0.173 

(0.379) 

647 0.192 

(0.394) 

568 0.182 

(0.386) 

872 0.183 

(0.387) 

689 

(12) Other Illness – CVD (1)      0.181 

(0.385) 

647 0.035 

(0.184) 

568 0.045 

(0.207) 

872 0.017 

(0.131) 

689 

(13) Other Illness – Other 

Diseases  

    0.641 

(0.480) 

647 0.773 

(0.419) 

568 0.773 

(0.419) 

872 0.800 

(0.401) 

689 

(14) Other Illness – Respiratory 

(2) 

    0.178 

(0.384) 

107 0.181 

(0.387) 

94 0.128 

(0.335) 

219 0.148 

(0.357) 

135 

(15) Other Illness – CVD (2)      0.121 

(0.328) 

107 0.053 

(0.226) 

94 0.055 

(0.228) 

219 0.030 

(0.170) 

135 
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Table 1. Descriptive Statistics for Dependent Variables (CLHNS, 1983-2005) Continued 

Dependent Variables 1983 N 1991 N 1994 N 1998 N 2002 N 2005 N 

(17) Other Illness – Other 

Diseases (2)     

0.701 

(0.460) 107 

0.766 

(0.426) 94 

0.817 

(0.387) 219 

0.822 

(0.384) 135 

(18) Other Illness – 

Respiratory (3)         

0.167 

(0.379) 30 

0.214 

(0.426) 14 

(19) Other Illness – CVD (3)  

        

0.133 

(0.346) 30 

0.143 

(0.363) 14 

(20) Other Illness – Other 

Diseases (3)         

0.700 

(0.466) 30 

0.643 

(0.497) 14 

Labor Outcomes             

(1) Work for pay 0.390 

(0.488) 3,327 

0.684 

(0.465) 2,394 

0.734 

(0.442) 2,279 

0.777 

(0.416) 1,983 

0.760 

(0.427) 2,102 

0.730 

(0.444) 2,018 

(2) Employment Status – Main              

  Self Employed  0.420 

(0.494) 1,442 

0.459 

(0.498) 1,679 

0.463 

(0.499) 1,694 

0.479 

(0.416) 1,521 

0.536 

(0.499) 1,588 

0.546 

(0.498) 1,442 

  Wage Employed  0.513 

(0.500) 1,442 

0.465 

(0.499) 1,679 

0.477 

(0.50) 1,694 

0.462 

(0.500) 1,521 

0.414 

(0.493) 1,588 

0.412 

(0.492) 1,442 

  Paid Employed - Family  0.001 

(0.037) 1,442           

  Unpaid Employed - Family  0.064 

(0.246) 1,442 

0.077 

(0.266) 1,679 

0.060 

(0.238) 1,694 

0.059 

(0.499) 1,521 

0.050 

(0.219) 1,588 

0.042 

(0.201) 1,442 

  Others Employed  0.001 

(0.026) 1,442           

(3) Employment Status – 

Secondary             

   Self Employed  0.690 

(0.465) 87 

0.590 

(0.493) 217 

0.469 

(0.500) 288 

0.484 

(0.500) 341 

0.617 

(0.487) 358 

0.500 

(0.501) 202 

   Wage Employed  0.276 

(0.450) 87 

0.341 

(0.475) 217 

0.462 

(0.499) 288 

0.103 

(0.304) 341 

0.327 

(0.470) 358 

0.411 

(0.493) 202 

   Unpaid Employed - Family  0.034 

(0.184) 87 

0.069 

(0.254) 217 

0.069 

(0.255) 288 

13.238 

(11.233) 341 

0.056 

(0.230) 358 

0.089 

(0.286) 202 
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Table 1. Descriptive Statistics for Dependent Variables (CLHNS, 1983 – 2005) Continued 

Dependent Variables 1983 N 1991 N 1994 N 1998 N 2002 N 2005 N 

Time allocation 1994-2005 (Minutes spent in a day)           

(1) Hygiene     87.170 

(89.428) 

2,286 33.942 

(17.224) 

1,954 40.225 

(25.427) 

2,026 44.244 

(22.257) 

2,013 

(2) Food Preparation     173.265 

(82.189) 

2,779 89.494 

(104.908) 

1,659 98.708 

(116.699) 

977 107.185 

(129.626) 

794 

(3) Childcare     124.033 

(124.331) 

2,041 156.956 

(72.330) 

1,991 139.462 

(81.560) 

2,102 134.324 

(74.408) 

2,017 

(4) Housekeeping     127.464 

(91.621) 

2,364 112.926 

(87.572) 

1,607 124.011 

(105.407) 

1,602 123.543 

(102.045) 

1,509 

(5) Tending Garden/Animals     38.111 

(46.519) 

1,112 38.599 

(47.643) 

755 53.845 

(69.195) 

549 42.90735 

(54.814) 

626 

(6) Work from Home     386.685 

(204.129) 

651 381.953 

(187.528) 

553 408.118 

(221.980) 

611 418.0363 

(212.931) 

551 

(7) Work Outside     473.041 

(209.853) 

1,058 456.464 

(208.617) 

993 480.189 

(211.421) 

917 479.3519 

(200.103) 

861 

(8) Recreational Activities     261.663 

(168.563) 

2,702 235.103 

(153.591) 

1,969 291.9753 

(186.891) 

2,066 312.7631 

(187.375) 

1,992 

(9) Schooling     490.135 

(149.713) 

126 223.333 

(96.090) 

3 185.5 

(228.249) 

4 119 

(83.439) 

2 

(10) Sleeping     439.874 

(124.652) 

2,743 502.791 

(97.466) 

1,991 492.109 

(108.6876) 

2,101 486.2379 

(109.0387) 

2,018 
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Table 1. Descriptive Statistics for Dependent Variables (CLHNS, 1983 – 2005) Continued 

Dependent Variables 1983 N 1991 N 1994 N 1998 N 2002 N 2005 N 

Time allocation 1994-2005 (Share of total minutes a week)           

(1) Hygiene      0.061 

(0.062) 

2,279 0.024 

(0.012) 

1,954 0.028 

(0.018) 

2,026 0.031 

(0.015) 

2,013 

(2) Food Preparation     0.120 

(0.057) 

2,779 0.062 

(0.073) 

1,659 0.069 

(0.081) 

977 0.093 

(0.052) 

2,017 

(3) Childcare      0.086 

(0.086) 

2,041 0.109 

(0.050) 

1,991 0.097 

(0.057) 

2,102 0.074 

(0.090) 

794 

(4) Housekeeping      0.089 

(0.064) 

2,364 0.078 

(0.061) 

1,607 0.086 

(0.073) 

1,602 0.086 

(0.071) 

1,509 

(5) Tending Animals/Garden    0.026 

(0.032) 1,112 

0.027 

(0.033) 755 

0.037 

(0.048) 549 

0.030 

(0.038) 626 

(6) Work from Home     0.268 

(0.141) 650 

0.265 

(0.130) 553 

0.283 

(0.154) 611 

0.290 

(0.148) 551 

(7) Work Outside Time     0.329 

(0.146) 1,058 

0.317 

(0.145) 993 

0.333 

(0.147) 917 

0.333 

(0.139) 861 

(8) Recreation      0.182 

(0.117) 2,702 

0.163 

(0.107) 1,969 

0.203 

(0.130) 2,066 

0.217 

(0.130) 1,992 

(9) Schooling      0.341 

(0.104) 127 

0.155 

(0.067) 3 

0.129 

(0.159) 4 

0.083 

(0.058) 2 

(10) Sleeping      0.305 

(0.087) 2,743 

0.349 

(0.068) 1,991 

0.342 

(0.075) 2,101 

0.338 

(0.076) 2,018 
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Table 2. Descriptive Statistics of Independent Variables (CLHNS, 1991 – 2005) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Independent Variables 1991 N 1994 N 1998 N 2002 N 2005 N 

Source of Fuel for Cooking           

(1) Does not cook   0.001 

(0.027) 

2,279     0.003 

(0.059) 

2,018 

(2) Electric  0.005 

(0.073) 

2,395 0.005 

(0.068) 

2,279 0.006 

(0.074) 

1,991 0.010 

(0.099) 

2,102 0.005 

(0.074) 

2,018 

(3) Kerosene  0.227 

(0.419) 

2,395 0.341 

(0.474) 

2,279 0.297 

(0.457) 

1,991 0.205 

(0.403) 

2,102 0.159 

(0.366) 

2,018 

     (3) LPG  0.145 

(0.352) 

2,395 0.207 

(0.405) 

2,279 0.362 

(0.481) 

1,991 0.401 

(0.490) 

2,102 0.342 

(0.475) 

2,018 

(4) Wood 0.614 

(0.487) 

2,395 0.446 

(0.497) 

2,279 0.330 

(0.470) 

1,991 0.382 

(0.486) 

2,102 0.489 

(0.500) 

2,018 

(6) Carton     0.003 

(0.050) 

1,991     

(7) Sawdust      0.003 

(0.055) 

1,991     

8) Others  0.009 

(0.093) 

2,395 0.001 

(0.033) 

2,279   0.002 

(0.049) 

2,102 0.000 

(0.022) 

2,018 

Electricity in the Household 0.730 

(0.444) 

2,395 0.806 

(0.396) 

2,279 0.870 

(0.336) 

1,991 0.899 

(0.301) 

2,102 0.931 

(0.253) 

2,018 

Source of Fuel for Light           

(1) Electric  0.727 

(0.446) 

2,395 0.805 

(0.396) 

2,279 0.860 

(0.347) 

1,991 0.888 

(0.316) 

2,102 0.914 

(0.281) 

2,018 

(2) Kerosene  0.273 

(0.445) 

2,395 0.194 

(0.396) 

2,279 0.140 

(0.347) 

1,991 0.110 

(0.313) 

2,102 0.083 

(0.276) 

2,018 

(3) LPG       0.001 

(0.031) 

2,102 0.001 

(0.039) 

2,018 

(4) Candle        0.001 

(0.038) 

2,102 0.002 

(0.044) 

2,018 
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Table 2. Descriptive Statistics of Independent Variables (CLHNS, 1991 – 2005) Continued  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Independent Variables 1991 N 1994 N 1998 N 2002 N 2005 N 

(5) Others 0.001 

(0.029) 

2,395 0.000 

(0.019) 

2,279 0.001 

(0.022) 

1,991     

Demographic composition – household composition shares       

(1) Male less than 1 year 

old 

0.010 

(0.038) 

2,395 0.007 

(0.031) 

2,279 0.006 

(0.028) 

1,991 0.008 

(0.033) 

2,102 0.009 

(0.035) 

2,018 

(2) Male 1-6 years old 0.096 

(0.114) 

2,395 0.067 

(0.097) 

2,279 0.042 

(0.075) 

1,991 0.035 

(0.071) 

2,102 0.034 

(0.074) 

2,018 

(3) Male 7-14 years old 0.175 

(0.139) 

2,395 0.180 

(0.144) 

2,279 0.104 

(0.115) 

1,991 0.085 

(0.111) 

2,102 0.068 

(0.102) 

2,018 

(4) Male 15-24 years old 0.055 

(0.094) 

2,395 0.085 

(0.116) 

2,279 0.191 

(0.150) 

1,991 0.203 

(0.154) 

2,102 0.197 

(0.153) 

2,018 

(5) Male 25-59 years old 0.163 

(0.075) 

2,395 0.155 

(0.077) 

2,279 0.149 

(0.084) 

1,991 0.163 

(0.101) 

2,102 0.181 

(0.117) 

2,018 

(6) Male 60 years old and 

above 

0.006 

(0.028) 

2,395 0.006 

(0.029) 

2,279 0.008 

(0.036) 

1,991 0.011 

(0.047) 

2,102 0.015 

(0.055) 

2,018 

(7) Female less than 1 year 

old 

0.011 

(0.040) 

2,395 0.007 

(0.031) 

2,279 0.006 

(0.027) 

1,991 0.006 

(0.027) 

2,102 0.008 

(0.031) 

2,018 

(8) Female 1-6 years old 0.091 

(0.113) 

2,395 0.065 

(0.094) 

2,279 0.040 

(0.074) 

1,991 0.034 

(0.070) 

2,102 0.034 

(0.071) 

2,018 

(9) Female 7-14 years old 0.162 

(0.136) 

2,395 0.170 

(0.137) 

2,279 0.142 

(0.133) 

1,991 0.080 

(0.109) 

2,102 0.061 

(0.097) 

2,018 

(10) Female 15-24 years 

old 

0.049 

(0.087) 

2,395 0.072 

(0.105) 

2,279 0.123 

(0.133) 

1,991 0.171 

(0.145) 

2,102 0.171 

(0.147) 

2,018 

(11) Female 25-59 years 

old 

0.010 

(0.089) 

2,395 0.175 

(0.076) 

2,279 0.178 

(0.077) 

1,991 0.189 

(0.098) 

2,102 0.202 

(0.111) 

2,018 

(12) Female 60 years old 

and above 

0.009 

(0.036) 

2,395 0.010 

(0.037) 

2,279 0.010 

(0.041) 

1,991 0.014 

(0.054) 

2,102 0.020 

(0.069) 

2,018 
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Table 2. Descriptive Statistics of Independent Variables (CLHNS, 1991-2005) Continued  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Independent Variables 1991 N 1994 N 1998 N 2002 N 2005 N 

           

Household Characteristics           

(1) Urban  0.738 

(0.440) 

2,395 0.746 

(0.435) 

2,279 0.715 

(0.452) 

1,991     

(2) Years of Schooling of 

Household Head 

      7.583 

(3.985) 

2,099 7.657 

(3.935) 

2,018 

(3) Years of Schooling of 

Mother 

7.470 

(3.855) 

2,395 7.721 

(3.739) 

2,279 7.443 

(3.899) 

1,991 7.290 

(3.824) 

2,102 7.306 

(3.799) 

2,018 

(4) Male household head       0.823 

(0.382) 

2,100 0.790 

(0.407) 

2,018 

(5) Male index child 0.524 

(0.500) 

2,125 0.519 

(0.500) 

1,999 0.518 

(0.500) 

1,940 0.536 

(0.499) 

1,730 0.552 

(0.497) 

1,439 

(6) Household Size 6.928 

(2.529) 

2,395 6.998 

(2.394) 

2,279 6.943 

(2.465) 

1,991 6.777 

(2.586) 

2,102 6.614 

(2.605) 

2,018 
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Table 3.1 Impact of Energy Access on Health of Women (MLR, Panel CLNHS Year 1994-2005) 

  (1) (2) (3) (4) (5) (6) (7) (8) 

 

Diabetes 

(RE) 

Heart 

Disease 

(FE) 

Cancer 

(RE) 

TB 

(RE) 

Respiratory 

Illness Other 1 

(RE) 

CVD 

Illness 

Other 1 

(RE) 

Respiratory 

Illness Other 

2 

(FE) 

CVD 

Illness 

Other 2 

(RE) 

                  

Electricity - Cooking Fuel -0.0283 0.000455 -0.0104 -0.0142 -0.0752 0.0128 -0.269 -0.0291 

  (0.0210) (0.0351) (0.00660) (0.0114) (0.0870) (0.0871) (0.215) (0.141) 

Kerosene - Cooking Fuel -0.00121 -0.00571 -9.48e-05 -0.00465* 0.0482** -0.0164 -0.0411 0.0154 

  (0.00501) (0.00913) (0.00158) (0.00261) (0.0195) (0.0212) (0.0446) (0.0295) 

LPG - Cooking Fuel 0.00825 0.0117 -0.000336 -0.00752*** 0.0438** -0.00744 -0.0429 0.00405 

  (0.00531) (0.0101) (0.00168) (0.00272) (0.0194) (0.0221) (0.0432) (0.0285) 

Electricity in the Household -0.0117 -0.00463 0.00784* 0.00525 -0.0849 -0.0771 0.0516 -0.0277 

  (0.0151) (0.0248) (0.00472) (0.00823) (0.0608) (0.0547) (0.125) (0.0830) 

Kerosene - Lighting Fuel -0.00966 0.00144 0.00839* -0.000328 -0.0832 -0.0711 0.00932 -0.0179 

  (0.0147) (0.0242) (0.00461) (0.00803) (0.0585) (0.0509) (0.120) (0.0800) 

Year 98 0.00315 0.0201*** 0.00121 -0.000965 0.0373* -0.0787*** 0.0146 -0.0773** 

  (0.00461) (0.00756) (0.00144) (0.00256) (0.0204) (0.0183) (0.0526) (0.0356) 

Year 02 0.0118** 0.0188** -0.00207 -0.000491 0.0419** -0.0695*** -0.00805 -0.0627* 

  (0.00501) (0.00863) (0.00157) (0.00274) (0.0205) (0.0206) (0.0480) (0.0321) 

Year 05 0.0239*** 0.0131 -0.00260 -0.00128 0.0467** -0.0972*** -0.00237 -0.0868** 

  (0.00528) (0.00927) (0.00166) (0.00287) (0.0218) (0.0227) (0.0528) (0.0353) 
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Table 3.1 Impact of Energy Access on Health of Women (MLR, Panel CLNHS Year 1994-2005) 

  (1) (2) (3) (4) (5) (6) (7) (8) 

 

Diabetes 

(RE) 

Heart 

Disease 

(FE) 

Cancer 

(RE) 

TB 

(RE) 

Respiratory 

Illness Other 1 

(RE) 

CVD 

Illness 

Other 1 

(RE) 

Respiratory 

Illness Other 

2 

(FE) 

CVD 

Illness 

Other 2 

(RE) 

                  

Years of schooling of mother 0.00152** 0.00310 4.72e-05 -0.000311 0.00115 -0.000104 0.0109** -0.00155 

  (0.000749) (0.00805) (0.000242) (0.000334) (0.00235) (0.0235) (0.00465) (0.00303) 

Household size 0.000408 -0.000510 -0.000203 -0.000211 -0.000749 0.00500 -0.00134 -0.00814 

  (0.000994) (0.00191) (0.000314) (0.000509) (0.00368) (0.00441) (0.00792) (0.00522) 

Proportion of households         

Males < 1 year old -0.0563 -0.0487 -0.0187 -0.0183 -0.258 0.104 0.465 -0.164 

  (0.0573) (0.0969) (0.0180) (0.0310) (0.230) (0.222) (0.555) (0.369) 

Males 1 – 6 years old -0.102*** -0.0671 -0.00345 0.0115 -0.0774 -0.0562 -0.516* -0.00523 

  (0.0330) (0.0619) (0.0104) (0.0173) (0.129) (0.151) (0.278) (0.184) 

Males 7 – 14 years old -0.114*** -0.132** 0.00332 0.0156 0.0721 -0.0631 -0.110 0.0601 

  (0.0279) (0.0546) (0.00882) (0.0144) (0.106) (0.136) (0.213) (0.141) 

         

         

Males 15 – 24 years old -0.0833*** -0.121** 0.00975 0.0146 -0.0362 -0.137 -0.174 0.125 

  (0.0266) (0.0503) (0.00839) (0.0138) (0.102) (0.123) (0.205) (0.135) 

Males 25 – 59 years old -0.0747** -0.156*** -0.00518 0.00559 0.0304 0.000557 -0.190 -0.0342 

  (0.0317) (0.0577) (0.00998) (0.0165) (0.119) (0.136) (0.240) (0.158) 
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Table 3.1 Impact of Energy Access on Health of Women (MLR, Panel CLNHS Year 1994-2005) 

  (1) (2) (3) (4) (5) (6) (7) (8) 

 

Diabetes 

(RE) 

Heart 

Disease 

(FE) 

Cancer 

(RE) 

TB 

(RE) 

Respiratory 

Illness Other 1 

(RE) 

CVD 

Illness 

Other 1 

(RE) 

Respiratory 

Illness Other 

2 

(FE) 

CVD 

Illness 

Other 2 

(RE) 

                  

Males > 60 years old -0.110** 0.00271 -0.00233 -0.00761 0.495*** -0.283 -0.0848 0.0329 

  (0.0516) (0.0922) (0.0163) (0.0271) (0.189) (0.209) (0.392) (0.257) 

Females < 1 year old -0.0745 -0.165 0.000800 0.0116 0.0845 0.371 0.150 -0.145 

  (0.0621) (0.105) (0.0195) (0.0336) (0.260) (0.252) (0.609) (0.406) 

Females 1 – 6 years old -0.0800** -0.0189 -0.00243 0.00284 0.0453 0.133 0.0270 -0.0542 

  (0.0332) (0.0611) (0.0105) (0.0174) (0.133) (0.153) (0.284) (0.187) 

Females 7 – 14 years old -0.113*** 0.0225 -0.0136 -0.00358 -0.00585 0.0843 0.0366 0.0824 

  (0.0277) (0.0524) (0.00876) (0.0144) (0.108) (0.129) (0.222) (0.147) 

Females 15 – 24 years old -0.0803*** 0.0438 -0.00295 0.00330 -0.0119 0.0651 -0.0856 -0.0197 

  (0.0262) (0.0470) (0.00823) (0.0138) (0.0996) (0.107) (0.200) (0.133) 

Females > 60 years old -0.0502 -0.0921 -0.00331 0.00795 0.177 -0.0892 -0.146 -0.152 

  (0.0399) (0.0703) (0.0126) (0.0211) (0.147) (0.170) (0.301) (0.199) 

Constant 0.0890*** 0.110 -0.00165 0.00515 0.178* 0.195 0.159 0.187 

  (0.0248) (0.0728) (0.00782) (0.0130) (0.0947) (0.206) (0.187) (0.124) 

Observations 8,362 8,362 8,362 8,362 2,716 2,716 548 548 

R-squared 

 

0.009 

   

0.067 
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Notes: *** p<0.01, ** p<0.05, * p<0.1. Standard errors in parentheses. Base group: Wood - Cooking Fuel, Electricity - Lighting Fuel, Proportion of Households 

with Females 25 – 59 years old  

 

Table 3.2 Marginal Effects of Energy Access on Health of Women (MLR Probit, Panel CLNHS Year 1994-2005)  

  (1) (2) (3) (4) (5) (6) (7) (8) 

 

Diabetes 

Heart 

Disease Cancer TB 

Respiratory 

Illness Other 1 

Respiratory 

Illness Other 

2 

CVD Illness 

Other 1 

CVD 

Illness 

Other 2 

                  

Electricity - Cooking Fuel   0.214     -0.764       

    (0.405)     (0.786)       

Kerosene - Cooking Fuel 0.0163 0.0192 0.0957 -0.313 0.376** -0.362 -0.0433 0.141 

  (0.165) (0.104) (0.622) (0.234) (0.151) (0.312) (0.175) (0.432) 

LPG - Cooking Fuel 0.244 0.222** -0.126 -0.682** 0.354** -0.338 0.277 -0.00727 

  (0.157) (0.107) (0.605) (0.286) (0.151) (0.297) (0.174) (0.430) 

Electricity in the Household -0.378 -0.00669 2.083 -0.117 -0.904* -0.0611 -0.738 -0.216 

  (0.551) (0.288) (1.447) (0.702) (0.508) (0.872) (0.862) (1.251) 

Kerosene - Lighting Fuel -0.384 -0.0384 1.747 0.385 -0.902* 0.285 -0.802 -0.365 

  (0.556) (0.295) (1.575) (0.722) (0.521) (0.895) (0.865) (1.279) 

Year 98 0.193 0.160* 0.425 -0.0902 0.271* 0.0459 -1.472*** -1.094* 

  (0.171) (0.0962) (0.617) (0.257) (0.157) (0.336) (0.203) (0.617) 

Year 02 0.476*** 0.100 -0.329 0.0453 0.351** -0.110 -1.382*** -0.830* 

  (0.175) (0.104) (0.707) (0.265) (0.160) (0.316) (0.192) (0.492) 

Year 05 0.788*** 0.0378 -0.834 -0.0622 0.412** -0.0521 -2.057*** -1.269** 

  (0.178) (0.110) (0.764) (0.276) (0.171) (0.342) (0.267) (0.618) 

Years of schooling of mother 0.0445** -0.00127 0.0115 -0.0523 0.00987 0.0728** 0.0162 -0.0318 

  (0.0209) (0.0152) (0.0822) (0.0383) (0.0190) (0.0336) (0.0188) (0.0468) 

Household size 0.0131 0.0126 -0.0149 -0.00790 -0.00836 -0.00927 0.0481 -0.133 

  (0.0299) (0.0201) (0.146) (0.0506) (0.0291) (0.0517) (0.0316) (0.102) 

Proportion of households         

Males < 1 year old -0.306 -1.100 -9.241 -2.765 -2.919 3.245 2.594   

  (1.660) (1.196) (7.301) (3.664) (1.903) (3.422) (2.101)   

Males 1 – 6 years old -2.636** -1.021 -2.526 1.685 -0.636 -3.499* -0.831 0.521 

  (1.033) (0.669) (5.003) (1.854) (1.003) (2.016) (1.268) (3.044) 
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Table 3.2 Marginal Effects of Energy Access on Health of Women (MLR Probit, Panel CLNHS Year 1994-2005)  

  (1) (2) (3) (4) (5) (6) (7) (8) 

 

Diabetes 

Heart 

Disease Cancer TB 

Respiratory 

Illness Other 1 

Respiratory 

Illness Other 

2 

CVD Illness 

Other 1 

CVD 

Illness 

Other 2 

                  

Males 7 – 14 years old -2.748*** -1.296** 0.673 1.649 0.555 -0.691 0.241 1.131 

  (0.791) (0.544) (3.603) (1.566) (0.808) (1.343) (1.061) (2.468) 

         

         

         

Males 15 – 24 years old -1.597** -0.851* 2.069 1.566 -0.293 -0.988 0.298 2.348 

  (0.684) (0.505) (3.591) (1.583) (0.769) (1.336) (1.060) (2.444) 

Males 25 – 59 years old -1.292 -1.477** -3.812 0.591 0.231 -1.214 1.814 0.0159 

  (0.813) (0.595) (4.235) (1.863) (0.903) (1.553) (1.314) (2.543) 

Males > 60 years old -2.253 0.165 -4.551 -0.556 2.953** -0.594 0.714 -0.257 

  (1.473) (0.971) (9.578) (3.153) (1.356) (2.661) (2.119) (4.848) 

Females < 1 year old -1.627 -2.800** -3.170 1.322 0.732 1.256 4.505** -2.366 

  (1.888) (1.339) (9.242) (3.437) (1.957) (3.758) (2.178) (8.074) 

Females 1 – 6 years old -1.449 -1.265* 0.491 0.714 0.429 0.336 1.768 -1.010 

  (0.960) (0.677) (4.770) (1.907) (1.014) (1.825) (1.240) (3.362) 

Females 7 – 14 years old -2.423*** -0.843 -7.031 -0.525 -0.0373 0.196 0.571 1.686 

  (0.774) (0.541) (4.907) (1.651) (0.816) (1.408) (1.081) (2.507) 

Females 15 – 24 years old -1.481** -0.189 -0.317 0.330 -0.0961 -0.495 1.217 0.525 

  (0.675) (0.499) (3.718) (1.545) (0.746) (1.281) (1.059) (2.381) 

Females > 60 years old -0.737 -0.767 -1.992 0.632 1.717 -1.124 -2.366 -2.475 

  (1.036) (0.778) (6.708) (2.093) (1.131) (2.006) (2.039) (3.872) 

                  

Observations 8,307 8,362 8,307 8,307 2,716 545 2,699 519 
 

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in parentheses. Base group: Wood - Cooking Fuel, Electricity - Lighting Fuel, Proportion of 

Households with Females 25 – 59 years old. 
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Table 4.1 Impact of Energy Access on LFP of Women (MLR, Panel CLNHS Year 1983-2005)     

  (1) (2) (3) (4) (5) (6) (7) 

 

Working for 

Pay  

(FE) 

Wage 

Employee 1  

(FE) 

Self-

Employed 1  

(FE) 

Unpaid 

Fam 1  

(FE) 

Wage 

Employee 2  

(RE) 

Self-

Employed 2  

(RE) 

Unp 

aid Fam 2 

(RE) 

Types of Cooking Fuel                

Electricity - Cooking Fuel 0.00800 0.0884 -0.0283 -0.0428 -0.124 0.233 -0.0659 

 

(0.0514) (0.0598) (0.0703) (0.0344) (0.165) (0.157) (0.0908) 

Kerosene - Cooking Fuel 0.00874 0.0121 -0.0148 -0.00716 0.00943 0.0300 -0.00863 

  (0.0122) (0.0146) (0.0166) (0.00838) (0.0370) (0.0347) (0.0203) 

LPG - Cooking Fuel 0.00278 -0.0619*** 0.0376** 0.00648 -0.0777* 0.0780** 0.0369* 

  (0.0138) (0.0164) (0.0189) (0.00946) (0.0401) (0.0381) (0.0219) 

Electricity in the Household -0.0701*** -0.0121 -0.0236 0.0134 -0.0138 0.0147 0.0158 

  (0.0195) (0.0262) (0.0498) (0.0151) (0.0856) (0.0854) (0.0475) 

Kerosene - Lighting Fuel -0.0368** 0.00556 -0.0310 0.00615 -0.0465 0.0552 0.0220 

  (0.0168) (0.0238) (0.0489) (0.0137) (0.0814) (0.0822) (0.0452) 

Year 91 0.219*** -0.0110 -0.116*** 0.0186 

 

-0.143** 

   (0.0148) (0.0200) (0.0211) (0.0115) 

 

(0.0722) 

 Year 94 0.258*** 0.00284 -0.107*** -0.000831 0.255*** -0.293*** 0.0458 

  (0.0155) (0.0207) (0.0192) (0.0119) (0.0716) (0.0721) (0.0397) 

Year 98 0.309*** -0.0209 -0.0688*** -0.0129 0.299*** -0.360*** 0.0668* 

  (0.0164) (0.0216) (0.0162) (0.0124) (0.0714) (0.0717) (0.0396) 

Year 02 0.302*** -0.0687*** -0.0139 -0.0196 0.143** -0.150** 0.0213 

  (0.0163) (0.0218) (0.0147) (0.0125) (0.0709) (0.0711) (0.0393) 

Year 05 0.281*** -0.0728*** 

 

-0.0285** 0.226*** -0.261*** 0.0546 

  (0.0162) (0.0218) 

 

(0.0125) (0.0741) (0.0743) (0.0410) 

Years of schooling of mother 0.00640 0.0149* 0.000220 -0.00417 -0.0123*** 0.0131*** -0.000341 

  (0.00620) (0.00844) (0.0117) (0.00486) (0.00428) (0.00398) (0.00229) 

Household size -0.00306 -0.00110 -0.00608* 0.00581*** -0.0107 0.00336 0.00524 

  (0.00203) (0.00263) (0.00342) (0.00151) (0.00728) (0.00673) (0.00398) 

Proportion of households        

Males < 1 year old -0.781*** -0.197 0.104 0.0200 0.438 -0.251 -0.164 

  (0.120) (0.155) (0.177) (0.0889) (0.511) (0.488) (0.283) 

Males 1 – 6 years old -0.284*** -0.222*** 0.297*** -0.0704 0.488** -0.457** 0.0509 

  (0.0623) (0.0797) (0.103) (0.0459) (0.231) (0.210) (0.127) 

Males 7 – 14 years old -0.0247 -0.0911 0.205** -0.0650 0.0227 -0.00357 0.0870 
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Table 4.1 Impact of Energy Access on LFP of Women (MLR, Panel CLNHS Year 1983-2005)     

  (1) (2) (3) (4) (5) (6) (7) 

 

Working for 

Pay  

(FE) 

Wage 

Employee 1  

(FE) 

Self-

Employed 1  

(FE) 

Unpaid 

Fam 1  

(FE) 

Wage 

Employee 2  

(RE) 

Self-

Employed 2  

(RE) 

Unp 

aid Fam 2 

(RE) 

  (0.0591) (0.0736) (0.0899) (0.0424) (0.203) (0.187) (0.111) 

Males 15 – 24 years old -0.183*** -0.0906 0.177** -0.0219 -0.00843 -0.0623 0.130 

  (0.0562) (0.0691) (0.0864) (0.0398) (0.188) (0.178) (0.103) 

Males 25 – 59 years old -0.301*** -0.106 0.149 0.00318 0.0982 -0.303 0.260** 

  (0.0690) (0.0849) (0.103) (0.0489) (0.225) (0.214) (0.123) 

Males > 60 years old -0.236* -0.0753 -0.133 0.0949 0.389 -0.713** 0.360* 

  (0.124) (0.153) (0.177) (0.0880) (0.371) (0.360) (0.202) 

Females < 1 year old -0.890*** -0.121 -0.0501 0.0849 -0.149 0.198 -0.117 

  (0.127) (0.166) (0.194) (0.0953) (0.487) (0.463) (0.270) 

Females 1 – 6 years old -0.280*** -0.113 0.186* 0.00522 0.00608 -0.153 0.262* 

  (0.0601) (0.0777) (0.102) (0.0447) (0.245) (0.221) (0.135) 

Females 7 – 14 years old 0.0457 -0.0799 0.216** -0.0443 0.0253 -0.0854 0.132 

  (0.0558) (0.0701) (0.0874) (0.0403) (0.201) (0.187) (0.110) 

Females 15 – 24 years old -0.0966** 0.0573 0.0675 -0.0309 -0.120 0.0513 0.116 

  (0.0485) (0.0621) (0.0826) (0.0357) (0.185) (0.176) (0.102) 

Females > 60 years old -0.129 -0.0383 0.103 0.0301 -0.478 0.493 0.0447 

  (0.0985) (0.119) (0.137) (0.0684) (0.315) (0.304) (0.175) 

Constant 0.626*** 0.469*** 0.479*** 0.0678 0.373** 0.677*** -0.146 

  (0.0666) (0.0885) (0.117) (0.0509) (0.183) (0.178) (0.100) 

Observations 14,090 9,360 7,921 9,360 1,276 1,493 1,276 

R-squared 0.135 0.014 0.017 0.009 

    

Notes: *** p<0.01, ** p<0.05, * p<0.1. Standard errors in parentheses. Base group: Wood - Cooking Fuel, Electricity - Lighting Fuel, Proportion of Households with 

Females 25 – 59 years old.  

 

Table 4.2 Marginal Effects of Energy Access on LFP of Women (MLR Probit, Panel CLNHS Year 1983-2005)  

  (1) (2) (3) (4) (5) (6) (7) 
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Working for 

Pay 

Wage 

Employee 

1 

Self-

Employed 1 

Unpaid Fam 

1 

Wage 

Employee 

2 

Self-

Employed 

2 

Unpaid Fam 

2 

Types of Cooking Fuel                

Electricity - Cooking Fuel 0.0358 0.181 -0.0149 -0.396 -0.435 0.787   

  (0.184) (0.237) (0.256) (0.436) (0.613) (0.525)   

Kerosene - Cooking Fuel -0.0205 0.0253 -0.0400 -0.0150 0.0333 0.0950 -0.0826 

  (0.0417) (0.0548) (0.0568) (0.0835) (0.132) (0.105) (0.219) 

LPG - Cooking Fuel -0.0163 -0.417*** 0.285*** 0.301*** -0.286** 0.245** 0.397* 

  (0.0458) (0.0616) (0.0633) (0.0852) (0.144) (0.116) (0.224) 

Electricity in the Household -0.285*** 0.0778 -0.163 -0.00534 -0.0279 0.0215 0.225 

  (0.0638) (0.0974) (0.186) (0.148) (0.317) (0.265) (0.531) 

Kerosene - Lighting Fuel -0.0632 0.147* -0.220 -0.126 -0.144 0.150 0.282 

  (0.0533) (0.0869) (0.183) (0.131) (0.304) (0.256) (0.509) 

Year 91 0.797*** -0.0344 -0.336*** 0.0465   -0.454**   

  (0.0513) (0.0779) (0.0740) (0.110)   (0.228)   

Year 94 0.958*** 0.0240 -0.328*** -0.172 0.938*** -0.911*** 0.628 

  (0.0544) (0.0802) (0.0697) (0.116) (0.278) (0.231) (0.488) 

Year 98 1.162*** -0.0356 -0.267*** -0.280** 1.096*** -1.114*** 0.781 

  (0.0577) (0.0827) (0.0623) (0.119) (0.279) (0.229) (0.476) 

Year 02 1.116*** -0.241*** -0.0554 -0.407*** 0.534** -0.478** 0.297 

  (0.0560) (0.0818) (0.0579) (0.120) (0.272) (0.225) (0.480) 

Year 05 1.017*** -0.262***   -0.526*** 0.844*** -0.817*** 0.670 

  (0.0547) (0.0820)   (0.123) (0.285) (0.235) (0.489) 

Years of schooling of mother 0.000912 0.0588*** -0.0464*** -0.0234** -0.0462*** 0.0404*** -0.00739 

  (0.00579) (0.00884) (0.00899) (0.0104) (0.0159) (0.0123) (0.0234) 

Household size -0.0184*** -0.00294 -0.0254** 0.0647*** -0.0375 0.00898 0.0645 

  (0.00643) (0.00944) (0.0114) (0.0127) (0.0266) (0.0206) (0.0416) 

Proportion of households        

Males < 1 year old -2.990*** -0.860 0.442 -0.103 1.398 -0.703 -2.098 

  (0.415) (0.608) (0.653) (0.950) (1.849) (1.499) (3.711) 

        

        

Males 1 – 6 years old -1.216*** -0.761*** 0.806** -0.430 1.753** -1.385** 0.938 

  (0.198) (0.286) (0.347) (0.419) (0.837) (0.644) (1.543) 
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Table 4.2 Marginal Effects of Energy Access on LFP of Women (MLR Probit, Panel CLNHS Year 1983-2005)  

  (1) (2) (3) (4) (5) (6) (7) 

 

Working for 

Pay 

Wage 

Employee 

1 

Self-

Employed 1 

Unpaid Fam 

1 

Wage 

Employee 

2 

Self-

Employed 

2 

Unpaid Fam 

2 

Males 7 – 14 years old -0.214 -0.307 0.604** -0.497 0.0546 0.0268 1.513 

  (0.194) (0.265) (0.295) (0.382) (0.729) (0.575) (1.377) 

Males 15 – 24 years old -0.699*** -0.396 0.727** 0.0481 -0.0338 -0.151 1.980 

  (0.184) (0.250) (0.291) (0.369) (0.680) (0.549) (1.356) 

Males 25 – 59 years old -1.295*** -0.645** 0.643* 0.765 0.351 -0.900 3.790** 

  (0.232) (0.315) (0.355) (0.481) (0.807) (0.654) (1.643) 

Males > 60 years old -1.225*** -0.465 -0.0881 1.729** 1.378 -2.169** 4.472** 

  (0.427) (0.588) (0.630) (0.806) (1.318) (1.100) (2.239) 

Females < 1 year old -3.024*** -0.660 0.183 1.178 -0.771 0.783 -0.487 

  (0.436) (0.656) (0.723) (0.894) (1.800) (1.433) (3.096) 

Females 1 – 6 years old -1.126*** -0.616** 0.668* 0.256 0.0580 -0.436 3.150* 

  (0.198) (0.285) (0.347) (0.402) (0.884) (0.675) (1.612) 

Females 7 – 14 years old 0.0850 -0.404 0.727** -0.314 0.0921 -0.239 2.010 

  (0.190) (0.259) (0.294) (0.375) (0.725) (0.574) (1.390) 

Females 15 – 24 years old -0.368** 0.220 0.340 -0.361 -0.462 0.201 1.744 

  (0.160) (0.232) (0.292) (0.340) (0.677) (0.544) (1.316) 

Females > 60 years old -0.130 0.225 0.0938 -0.469 -1.760 1.570* 0.690 

  (0.339) (0.461) (0.501) (0.737) (1.176) (0.953) (1.960) 

                

Observations 14,090 9,360 7,921 9,360 1,276 1,493 1,267 
 

Notes: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in parentheses. Base group: Wood - Cooking Fuel, Electricity - Lighting Fuel, Proportion of 

Households with Females 25 – 59 years old. 

 

 

 
Table 5.1 Impact of Energy Access on Time Allocation of Women (MLR, Panel CLNHS Year 1994-2005) 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
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Hygiene 

(RE) 

Childcare 

(FE) 

Food 

Preparation 

(FE) 

Housekeeping 

(FE) 

Tending 

(FE) 

Working 

from Home 

(RE) 

Working 

Outside 

(FE) 

Recreation 

(FE) Schooling 

Sleeping 

(RE) 

Types of Cooking Fuel                       

Electricity - Cooking  9.073 -55.26** -4.159 -5.421 -3.114 39.90 -31.12 -19.25 

 

-6.677 

 Fuel (6.890) (26.10) (11.73) (18.57) (18.25) (53.98) (46.46) (25.89) 

 

(14.69) 

Kerosene - Cooking  -2.879* -14.25** 5.187* -0.0898 0.184 23.39* 16.40 1.474 

 

-7.579** 

 Fuel (1.563) (6.429) (3.044) (4.541) (5.256) (12.12) (11.99) (6.772) 

 

(3.399) 

LPG - Cooking Fuel 3.191** 1.146 -0.240 -1.105 1.387 12.99 -3.669 -2.959 

 

-9.017** 

  (1.599) (7.565) (3.361) (5.128) (5.386) (12.07) (13.39) (7.447) 

 

(3.554) 

Electricity in the  0.592 -4.644 -4.688 14.76 18.89 -9.340 9.550 19.84 

 

11.96 

 Household (5.084) (17.35) (8.265) (12.06) (12.35) (42.98) (36.44) (18.34) 

 

(10.60) 

Kerosene - 

Lighting  Fuel -2.503 -2.535 -6.850 15.21 18.27 -15.59 20.81 1.947 

 

32.89*** 

 

(4.954) (16.80) (8.063) (11.75) (12.15) (42.07) (35.64) (17.92) 

 

(10.34) 

Year 98 -60.95*** -1.964 -18.61*** -17.69*** -9.851*** -15.22 -17.87* -23.71*** 

 

83.07*** 

  (1.673) (4.890) (2.522) (3.739) (3.807) (12.02) (9.915) (5.604) 

 

(3.292) 

Year 02 -55.75*** -6.361 -32.07*** -5.720 -0.993 1.848 -11.50 32.51*** 

 

73.22*** 

  (1.777) (6.155) (2.882) (4.322) (4.833) (12.75) (11.62) (6.411) 

 

(3.544) 

Year 05 -51.80*** -1.742 -36.59*** -7.831* -8.946* 12.15 -16.18 53.73*** 

 

66.98*** 

  (1.834) (6.729) (3.092) (4.610) (5.203) (13.58) (12.65) (6.866) 

 

(3.711) 

Years of schooling of  -0.00921 -1.567 -2.098 -0.647 -1.063 -4.684*** 9.646 0.0404 

 

0.412 

 mother (0.182) (5.511) (2.672) (3.834) (4.498) (1.594) (12.93) (5.886) 

 

(0.447) 
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Table 5.1 Impact of Energy Access on Time Allocation of Women (MLR, Panel CLNHS Year 1994-2005) 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 

Hygiene 

(RE) 

Childcare 

(FE) 

Food 

Preparation 

(FE) 

Housekeeping 

(FE) 

Tending 

(FE) 

Working 

from Home 

(RE) 

Working 

Outside 

(FE) 

Recreation 

(FE) Schooling 

Sleeping 

(RE) 

Household size 0.802*** 2.402* -2.108*** -0.770 0.119 -3.906 4.480* 2.448* 

 

-2.369*** 

  (0.299) (1.356) (0.635) (0.974) (1.055) (2.482) (2.604) (1.410) 

 

(0.665) 

Proportion of households          

Males < 1 year old -1.661 898.1*** 38.80 22.26 -69.88 -127.2 -387.3*** -202.1*** 

 

-36.86 

  (18.88) (70.12) (32.28) (49.13) (56.52) (150.3) (128.1) (72.29) 

 

(39.99) 

Males 1 – 6 years old -14.52 239.8*** 64.15*** 9.438 -27.54 -197.7** -29.80 -53.02 

 

10.79 

  (10.43) (51.44) (20.62) (30.92) (36.06) (81.34) (81.11) (45.76) 

 

(22.45) 

Males 7 – 14 years old -21.54** 53.55 63.81*** 30.26 -33.29 -10.33 -162.0** 20.87 

 

7.658 

  (8.570) (48.64) (18.17) (27.35) (32.73) (66.21) (70.00) (40.28) 

 

(18.75) 

Males 15–24 years old -9.151 31.31 55.40*** 41.04 -18.39 -67.94 -25.53 10.69 

 

-8.034 

  (8.260) (46.88) (16.76) (25.48) (29.47) (63.73) (63.45) (37.20) 

 

(17.99) 

Males 25 – 59 years old -9.686 10.73 47.44** 21.55 2.348 25.18 -77.34 14.65 

 

-0.836 

  (9.840) (53.55) (19.23) (28.94) (32.74) (73.91) (73.00) (42.73) 

 

(21.46) 

Males > 60 years old -25.22 134.4 55.04* 27.41 33.50 96.29 -61.53 81.35 

 

-16.45 

  (16.03) (87.69) (30.64) (46.15) (48.78) (129.6) (124.6) (68.28) 

 

(35.03) 

Females < 1 year old -8.326 898.0*** 19.56 0.740 -57.38 -90.26 -315.5** -237.0*** 

 

52.05 

  (20.70) (72.87) (34.94) (52.44) (62.34) (162.7) (139.9) (78.50) 

 

(43.58) 

Females 1–6 years old -22.21** 278.2*** 63.38*** 39.96 -38.15 -218.1*** -156.5* -99.74** 

 

63.67*** 
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Table 5.1 Impact of Energy Access on Time Allocation of Women (MLR, Panel CLNHS Year 1994-2005) 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 

Hygiene 

(RE) 

Childcare 

(FE) 

Food 

Preparation 

(FE) 

Housekeeping 

(FE) 

Tending 

(FE) 

Working 

from Home 

(RE) 

Working 

Outside 

(FE) 

Recreation 

(FE) Schooling 

Sleeping 

(RE) 

  (10.57) (50.42) (20.37) (30.77) (35.14) (82.22) (80.62) (45.16) 

 

(22.71) 

Females 7–14 years old -9.441 91.70** 40.45** -14.50 -22.94 -10.45 -71.27 -33.98 

 

5.553 

  (8.595) (46.67) (17.43) (26.38) (30.25) (66.43) (67.22) (38.66) 

 

(18.75) 

Females 15–24 years 

old -4.720 20.55 8.835 -17.20 3.980 12.23 -6.271 11.51 

 

11.04 

  (8.329) (43.43) (15.64) (24.04) (26.21) (64.52) (60.54) (34.77) 

 

(17.91) 

Females > 60 years old -7.267 55.04 14.92 33.21 -20.99 -246.9** 193.6** -34.50 

 

7.129 

  (12.65) (66.39) (23.47) (35.18) (32.02) (97.21) (92.15) (52.07) 

 

(27.32) 

Constant 98.10*** 32.04 170.8*** 112.2*** 47.31 480.9*** 420.0*** 229.1*** 

 

419.0*** 

  (7.800) (55.44) (24.22) (35.30) (39.09) (62.68) (113.4) (53.47) 

 

(16.82) 

Observations 7,853 5,235 8,382 6,625 2,914 2,284 3,766 8,232 

 

8,347 

R-squared 

 

0.162 0.083 0.011 0.015 

 

0.022 0.064 

  

 

Notes: *** p<0.01, ** p<0.05, * p<0.1. Standard errors in parentheses. Base group: Wood - Cooking Fuel, Electricity - Lighting Fuel, Proportion of Households with 

Females 25 – 59 years old. 
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Table 5.2 Marginal Effects of Energy Access on Time Allocation of Women (MLR GLM, Panel CLNHS Year 1994-2005)   

  (1) (3) (2) (4) (5) (6) (7) (8) 

 

Hygiene Childcare 

Food 

Preparation Housekeeping Tending 

Working 

from Home 

Working 

Outside Recreation 

Types of Cooking Fuel                   

Electricity - Cooking 

Fuel 0.00617 -0.00819 -0.0268* -0.00204 -0.00841 0.0303 0.000332 0.00477 

  (0.00518) (0.00785) (0.0153) (0.0114) (0.00853) (0.0468) (0.0258) (0.0152) 

Kerosene - Cooking  -0.00207* 0.00305* -0.00568** 0.00249 -0.0128*** 0.0162* 0.00907 0.00415 

 Fuel (0.00114) (0.00162) (0.00274) (0.00229) (0.00186) (0.00842) (0.00656) (0.00370) 

LPG - Cooking Fuel 0.00262** 8.30e-05 0.000725 0.00151 -0.00714*** 0.00936 0.0124* 0.00252 

  (0.00108) (0.00177) (0.00300) (0.00247) (0.00187) (0.00866) (0.00708) (0.00387) 

Electricity in the  0.000295 -0.00301 0.000255 0.0160** 0.000358 -0.00506 0.0130 0.0188 

 Household (0.00224) (0.00529) (0.0120) (0.00687) (0.00505) (0.0367) (0.0198) (0.0118) 

Kerosene - Lighting  -0.00146 -0.00396 0.00630 0.00484 0.00337 -0.0111 0.00283 0.00223 

 Fuel (0.00202) (0.00524) (0.0118) (0.00650) (0.00487) (0.0364) (0.0194) (0.0113) 

Year 98 -0.0378*** -0.0109*** -0.000593 -0.0115*** -0.00280 -0.0114 -0.0203*** -0.0214*** 

  (0.00134) (0.00151) (0.00259) (0.00219) (0.00177) (0.00850) (0.00593) (0.00353) 

Year 02 -0.0326*** -0.0209*** 0.00165 -0.00276 0.00342* 0.00133 -0.0132* 0.0156*** 

  (0.00138) (0.00186) (0.00316) (0.00246) (0.00208) (0.00937) (0.00697) (0.00402) 

Year 05 -0.0292*** -0.0242*** 0.00653* -0.00333 -0.00210 0.00826 -0.0146** 0.0277*** 

  (0.00135) (0.00192) (0.00363) (0.00260) (0.00207) (0.00962) (0.00742) (0.00420) 

Years of schooling of  -2.52e-05 -0.000322 0.000123 -0.000519* -0.000571*** -0.00323*** 0.00128* -0.00102** 

 mother (0.000120) (0.000214) (0.000339) (0.000290) (0.000220) (0.00117) (0.000780) (0.000489) 

Household size 0.000518*** -0.00141*** 0.00269*** 0.000764 2.57e-05 -0.00279 0.00118 0.00250*** 

  (0.000196) (0.000379) (0.000559) (0.000482) (0.000376) (0.00174) (0.00138) (0.000757) 

Proportion of households        

Males < 1 year old -0.00201 0.0150 0.473*** 0.0427 -0.0522*** -0.0931 -0.152* -0.210*** 

  (0.0136) (0.0213) (0.0321) (0.0272) (0.0202) (0.122) (0.0827) (0.0464) 
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Table 5.2 Marginal Effects of Energy Access on Time Allocation of Women (MLR GLM, Panel CLNHS Year 1994-2005)   

  (1) (3) (2) (4) (5) (6) (7) (8) 

 

Hygiene Childcare 

Food 

Preparation Housekeeping Tending 

Working 

from Home 

Working 

Outside Recreation 

Males 1 – 6 years old -0.0103 0.0629*** 0.198*** 0.0413*** -0.0106 -0.137** -0.0288 -0.0901*** 

  (0.00719) (0.0120) (0.0221) (0.0151) (0.0114) (0.0558) (0.0445) (0.0253) 

Males 7–14 years old -0.0146*** 0.0577*** 0.0619*** 0.0454*** -0.0120 -0.00790 -0.0786** -0.0558** 

  (0.00518) (0.0104) (0.0213) (0.0134) (0.00942) (0.0438) (0.0356) (0.0219) 

Males 15–24 years old -0.00718 0.0514*** 0.0322 0.0474*** -0.00573 -0.0450 -0.00779 -0.0385* 

  (0.00478) (0.00994) (0.0218) (0.0125) (0.00950) (0.0412) (0.0327) (0.0209) 

Males 25–59 years old -0.00733 0.0598*** 0.0130 0.0592*** 0.00109 0.0158 -0.0269 -0.0165 

  (0.00561) (0.0114) (0.0249) (0.0153) (0.0119) (0.0486) (0.0392) (0.0251) 

Males > 60 years old -0.0203** 0.0519*** 0.0290 0.0249 0.00330 0.0755 -0.0909 0.0306 

  (0.00912) (0.0191) (0.0394) (0.0249) (0.0162) (0.0883) (0.0672) (0.0423) 

Females < 1 year old -0.00375 0.0129 0.449*** 0.0283 -0.0312 -0.0556 -0.131 -0.265*** 

  (0.0148) (0.0208) (0.0353) (0.0289) (0.0236) (0.0931) (0.0852) (0.0509) 

Females 1–6 years old -0.0152** 0.0579*** 0.197*** 0.0558*** -0.0130 -0.145*** -0.112*** -0.101*** 

  (0.00683) (0.0118) (0.0220) (0.0158) (0.0114) (0.0540) (0.0420) (0.0256) 

Females 7–14 years  -0.00782 0.0477*** 0.0677*** 0.0228* -0.00648 -0.00571 -0.0507 -0.0639*** 

 old (0.00551) (0.0104) (0.0218) (0.0134) (0.00969) (0.0430) (0.0332) (0.0216) 

Females 15–24 years   -0.00351 0.0241** 0.0214 0.0179 0.00375 0.00800 -0.00328 -0.0185 

 old (0.00477) (0.00997) (0.0223) (0.0129) (0.00934) (0.0416) (0.0317) (0.0208) 

Females > 60 years old -0.00558 0.00739 0.0705** 0.00262 -0.00334 -0.176** 0.0810* 0.00341 

  (0.00707) (0.0156) (0.0302) (0.0170) (0.0110) (0.0781) (0.0464) (0.0390) 

Observations 7,853 5,235 8,382 6,625 2,914 2,284 3,766 8,232 
 

Note: *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors in parentheses. Base group: Wood - Cooking Fuel, Electricity - Lighting Fuel, Proportion of 

Households with Females 25–59 years old. Schooling regression is omitted due to insufficient observations. Sleeping regression is omitted due “estimates 

diverging.” 
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