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1.1 Background

Household energy poverty refers to household that lack access or ability to use sufficient, secure, clean, 

and environmentally friendly modern energy (Charlier, 2019; Dogan et al., 2022; Luan et al., 2023 ).

Individual time allocation refers to people how to allocate their daily time work, housework, and leisure. 

Household energy poverty may affect the individual time allocation
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2.1 Literature Review- The measure of household energy poverty
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• Accessibility

The household is classified as suffering from energy poverty if the main cooking 

fuel is firewood or coal (Adusah-Poku and Takeuchi, 2019; Zhang et al., 2019; 

Luan et al., 2023).

• Affordability

The household is classified as suffering from energy poverty if ratio of the 

expenditure to the household income is greater than 10% (Boardman, 1991; Barnes 

et al., 2011; Bouzarovski and Petrova, 2015; Churchill and Smyth, 2020) .

• Multidimensional

Combine affordability, accessibility, appliances, building efficiency and other 

factors to measure energy poverty (Zhang et al., 2019; Abbas et al., 2022; Luan et 

al., 2023). 



2.2 Literature Review- The influence of energy poverty
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• Health

Energy poverty can significantly decrease health (Zhang et al.,2021; Churchill & Smyth, 2021).

• Income inequality  

Energy poverty can significantly increase income inequality (Igawa, & Managi, S2022) .

• Education

Children may face difficulties while studying in the evening due to lack of electricity, which may 

further affect their academic performance (Apergis et al., 2022).

• Entrepreneurship

Accessibility energy poverty and affordability energy poverty increase the likelihood of 

entrepreneurship (Cheng et al., 2021).

• Subjective well-being 

Energy poverty can significantly decrease individual’s subjective well-being (Igawa & Managi, 2022) .



2.3 Literature Review- The influential factors of individual time allocation
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• Macro perspective

The overall level of economic development of society, the social employment situation, 

government employment policy control, the impact of health emergencies, and traditional 

cultural can affect individual time allocation(Hersch and Stratton, 2002; Zhang Jinhua and 

Hu Junhui, 2012; Chen and Li, 2014 ).

• Micro perspective

Individual characteristics are gender, age, education level, non-cognitive ability, and property

of work (Becker, 1960; 1976; Hersch and Stratton, 2002)

Household characteristics familysize, number of children, gender of the children, whether it 

supports the elderly, whether there is intergenerational economic help, intergenerational 

rearing and caring (Mankiw, 2014 ; Guo et al, 2018; Sun, 2021; Guo, Kaiming et al., 2021).



3.1 Motivation
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• Regarding family factors that affect personal time allocation, although 

energy poverty at the family level is also one of the important 

characteristics of families, there are few studies on the impact of family 

energy poverty on individual time allocation.

• Individual time allocation highly correlated to the population development

and economics development, thus we conduct this study to find the 

relationship between household energy poverty and individual time 

allocation.



4.1 Data

Data Source: China Family Panel Studies (CFPS) 2014, 2016, 2018 
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4.2 Data
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4.3 Descriptive Figure
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Fig. 1. The frequency of different types of fuel used for cooking in China (2014-2018) Fig. 2. The relationship between FMEPI and individual time allocation (2014-2018) 



4.4 Identification equation
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𝑇𝑖𝑚𝑒𝑐𝑖𝑡 = 𝛼 + 𝛽FMEPI𝑐𝑖𝑡 + 𝛾𝑿𝑐𝑖𝑡 + 𝜇𝑖ℎ + 𝜏𝑡 + 𝜀𝑐𝑖𝑡

where the subscript 𝑖 = 1,2, … , 𝑁 represents individual; 𝑐 = 1,2, … , 𝑁 refers to the community 

the individual live; 𝑡 = 2014, 2016, 2018 indicates the time of data collection. 

𝑇𝑖𝑚𝑒𝑐𝑖𝑡 stands the individual 𝑖’s time allocation who lived in community 𝑐 in year 𝑡, including 

weekly working time, weekly housework time, and weekly leisure time. 

FMEPI𝑐𝑖𝑡 denotes the family multidimensional household energy poverty index of individual 

𝑖 who lived in community 𝑐 in year 𝑡. 

𝑿𝑐𝑖𝑡 is a vector of control variables including individual characteristics (Gender, Age, Hukou, 

Education, Health) and household characteristics (Family Size, F_income, House, Asset, 

Proportion16, Proportion65).

 𝜇𝑖ℎ  signifies the county fixed effect, 𝜏𝑡  refers to the year fixed effect, 𝜀𝑐𝑖𝑡 denotes the 

idiosyncratic error term. 

𝛽 captures the response of individual working time, housework time, and leisure time to 

household energy poverty.



5.1 Baseline regression result
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• OLS regression result shows that FMEPI has significantly negative impact on working time, significantly 

positive impact on housework time, significantly negative impact on leisure time.

• However, it may face endogeneity problems: (1) unobservable omitted variables (2) reverse causality 

problem.



6.1 Robustness
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• Use the Clean Energy Provincial 

Demonstration Policy (CEP) as instrumental 

variable for accessibility (Ningxia in 2012; 

Zhejiang in 2014; Sichuan in 2016; Tibet in 

2016; Gansu in 2016; and Qinghai in 2018).

CEP=1; otherwise, CEP=0

• Use the average energy poverty share of the 

community (AEPS, excluding the focal 

household) is used as instrumental variable 

for affordability



6.2 Robustness

Alternative measure of energy accessibility poverty：
A household is defined as energy poverty if it uses firewood or coal for cooking, EP 

= 1, otherwise 0.
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6.3 Robustness

Alternative threshold of energy affordability poverty ：
A household is defined as energy poverty if the proportion spend more than 15% or 

even 20% of their household income on energy.

Background Literature Review Motivation Data and model Baseline Robustness Heterogenous Mechanism



6.4 Robustness

Alternative regression model ：
Because the dependent variables is truncate data left.

Background Literature Review Motivation Data and model Baseline Robustness Heterogenous Mechanism



7.1 Heterogenous Analysis

FMEPI increases more housework time of man compared with women.

Background Literature Review Motivation Data and model Baseline Robustness Heterogenous Mechanism



7.2 Heterogenous Analysis

FMEPI reducing working time mainly occurs among the youth group. The youth 

group as the dominant group of the social development, but FMEPI reduces their 

working time or job opportunities, which is an issue that deserves attention
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7.3 Heterogenous Analysis

FMEPI and working time with a coefficient of -0.536 that is statistically different 

from zero at 19.8% significance level, suggesting that the loss of working time due to 

FMEPI mainly comes from urban areas
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8.1 Mechanism Analysis
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𝐼𝑀 = 𝛼 + 𝛽FMEPI𝑐𝑖𝑡 + 𝛾𝑿𝑐𝑖𝑡 + 𝜇𝑖 + 𝜏𝑡 + 𝜀𝑐𝑖𝑡 

where IM is the mechanism variable, including attitudes towards life at the subjective level 

(Life Satisfaction and Future Confidence), as well as personal health, employment and 

marital status at the objective level



8.2 Mechanism Analysis
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A healthy psychological condition is a 

necessary requirement to guide individuals 

to work and enjoy life in a positive way, so 

negative attitudes towards life resulting from 

household energy poverty are likely to be an 

important channel influencing the time 

allocation.



8.2 Mechanism Analysis
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A healthy body is a prerequisite for normal 

work and a necessary guarantee for active 

enjoyment of life. However, household 

energy poverty not only affects mental 

health, but also has a significant impact on 

an individual’s physical health (Zhang et al., 

2021)



8.3 Mechanism Analysis
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Energy poverty especially the limitation 

access to electricity enable children cannot 

study easily after dark (Luan et al., 2023), 

which further impacts their education. 

Therefore, the mental and physical health 

and education that effected by household 

energy poverty may influence the 

employment, further affect the time 

allocation.



8.4 Mechanism Analysis
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In the case of a single individual, they may 

need to allocate more of their time to 

housework. However, when an individual is 

married, the presence of a spouse can 

facilitate the division of household tasks, 

thereby introducing household size effects 

and reducing time inefficiencies.



9 Conclusion and Suggestion 
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Suggestion

• Firstly, it is necessary to improve the accessibility to modern energy. Although the 

coverage of electricity has reached 100% in China, the insufficient and unstable 

electricity supply problems exist, especially in remote areas.

• Secondly, governments are supposed to pay more attention to the energy poverty among 

male group according to the heterogeneity analysis for gender.

• Thirdly, the issue of energy poverty among the younger group also demands urgent 

attention.

Conclusion

• We found that household energy poverty significantly reduces individual working time 

and leisure time, but increases the time for housework. Life attitudes, health status, 

employment, and single status could be potential mechanisms to explain how household 

energy poverty affect individual time allocation. Our results demonstrate that household 

energy poverty reduces the effective time allocation of individual, resulting in a waste of 

human resources, which may hinder social sustainable development.
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