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A Correlation Study on Women’s Empowerment and Household Poverty in Rural China

Abstract
This study analyzed the correlation between women’s empowerment and household poverty status in rural China. It constructed a women’s empowerment index based on women’s empowerment theories and practices in agriculture. It applied per capita per day expenditure thresholds to define poverty. Using data obtained from two rounds of questionnaire-based surveys on 558 revisited rural households in 2015 and 2021, this research found that the average women’s empowerment index in rural China has increased from 0.66 to 0.72. Most of empowerment indicators progressed between the two surveys but the village assembling indicator appeared to be a retreat. In general, households with a higher level of women’s empowerment were less poor. 188 households have empowered their females in both survey years while 135 households in neither survey years. Focusing on these 323 households with constant women’ empowerment status and using logistic regression, this research further found significant negative correlations between women’s empowerment and poverty. The probability of being poor for households that empowered women was 13.4% lower than those who didn’t. Our findings have implications for policy-making that empowering women would bring more benefit to rural households to get rid of poverty. It also reminds that both economic and social dimensions of women’s empowerment need to be considered when developing empowerment strategies.
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1. Introduction
The term “empowerment” first appeared in the feminist theories from the Global South and in radical activism in the 1980s (Calvès, 2009). The Beijing Platform of Action adopted at the fourth UN Conference on Women in 1995 was seen as a symbolic moment for the term of women’s empowerment entering the discourse of international development institutions (Chant, 2016; Wang & Zhang, 2010). Since then, mainstreaming gender equality and women’s empowerment became a catchy and integral part of international aid and development programs. The 2030 Agenda for Sustainable Development sub-target 1.4 links the goals of ending poverty and achieving gender equality, by ensuring that all men and women have equal rights to economic resources, as well as basic services, ownership and control over land and other forms of property, inheritance, natural resources, appropriate new technology and financial services, including microfinance (United Nations, 2015). Under such international backdrop, the relations between gender, poverty and women’s empowerment were extensively explored by practitioners and researchers.
As Kabeer pointed out, poverty must be tackled through explicit interventions tailored to addressing specific forms of disadvantage (Kabeer, 2003). Due to the different constraints and needs of women and men, integrating gender in poverty diagnosis, analysis for actions as well as monitoring and evaluation could improve the efficiency and equality of poverty reduction efforts (Bamberger, Blackden, Fort, & Manoukian, 2002). However, how to empower women and its effect on poverty reduction and gender equality remain a vague and complex issue. For example, the effect of empowering women through microfinance and rural cooperatives is mixed, some literature providing supportive evidence, while others no effect or negative (Gu, 2021). Equal education opportunities to girls do not lead to gender equality in education if the gendered beliefs that force girls dropping out of school to become a mother and help the family do not change (Sell & Mino, 2018). 
China’s successful story of lifting nearly 100 million people out of extreme poverty has attracted world attention. According to the World Bank (2022), China’s approach to poverty reduction was based on economic transformation to raise average incomes and targeted support provided to first to disadvantaged areas then later to households. Although women-targeted measures and programs were in place throughout China’s poverty reduction processes, studies revealed gender blindness in its poverty measurement indicators (Yuan & Li, 2014), intra-household inequality in resources (Li & Zuo, 2018) and gender difference in the capacity to get rid of poverty (Sonira, 2017). Gender-based statistical monitoring data to support women’s poverty alleviation policies is still in absence and gender equality awareness in the rural areas does not catch up with the legal construction in China (Nie, Chen, H.G. Wang, & L. Wang, 2020). 
Women’s domestic status and its dynamics with household poverty status remain an area for further studies. In this paper, we attempt to add empirical evidence to the correlation between the women’s empowerment and poverty reduction by answering the following two questions: 1. Do women get more empowered at the household level in China’s fight against poverty? 2. Are households with empowered women less likely to be poor? 
The remainder of the paper is organized as follows: Section 2 is a literature review about the relations between women’s empowerment, poverty reduction and gender equality. Section 3 presents a snapshot of the policy evolution and achievements of women’s empowerment and poverty alleviation in China. Section 4 describes the data, variables, and empirical methods. Section 5 reports the main results, followed by a discussion of the results in Section 6. Section 7 is the conclusion.
2. Literature Review
2.1 Gender-based Poverty and Equality
The concept of ‘feminization of poverty’ was introduced by Diane Pearce in her study on poverty in the United States from the 1950s to 1970s, where she found women took a higher proportion among the poor and female-headed households took a higher proportion among poor households (Huo & Lin, 2015). African rural women were found to be the poorest of the poor, with lack of access to resources and basic services in the society combining unequal rights in their families, thus experiencing poverty more intensely than men (Kehler, 2001). Globally, women face constraints in economic opportunities and outcomes, with more women concentrating in the informal and low-earning areas of employment (UN High-level Panel on Women’s Economic Empowerment, 2016). Poverty often associates with gender inequality. Women often hold less assets than men in the family while poor households tend to prioritize assets benefits to men, aggravating gender disparity in asset possession (Li, Dong, Liu, &Wu, 2006). Poor women are found participating less in household decision-making relative to the non-poor (Oyediran & Odusola, 2004). Greater gender disparities are found among the poor than among the rich in terms of education opportunities (World Bank, 2001). Gender inequality is one of the factors that increase women’s vulnerability to poverty (Awumbila, 2006).
2.2 Empowering women as a means to fight against poverty
There is sufficient research evidence that empowering women is an effective tool for poverty reduction. At the macro level, a report by the World Bank revealed that increasing gender equality and women’s empowerment could increase women’s income and thus reduce poverty and achieve economic growth (Morrison, Raju, & Sinha, 2007). In the development practices, women’s empowerment has much gains in the field of agriculture. In a systemic review and meta-analysis on 367 literatures related to empowering women in agriculture, authors found ample evidence indicating women in low-and-medium income countries often had unequal access to and control over agricultural productive resources, such labor, land, credit and extension services, and reducing this disparity could lead to high marginal economic benefits for increased productivity (Anderson, Reynolds, Biscaye, Patwardhan, & Schmidt, 2021). More evidence could be found in the developing countries at household, local or regional levels. In rural Bangladesh, increasing women’s access to education and asset ownership, as well as their decision-making power to children’s health and education, could cause significant decline in income poverty and multidimensional poverty at the household level (Wei et al., 2021). In Indonesian, when women had social capital such as network, trust and norm provided by women’s cooperatives, women were better equipped to fight against poverty through stronger economic strength and more independent decision-making (Widiyanti, Pudjihardjo, & Saputra 2018). An impact study on a multi-component program on women’s empowerment and poverty reduction in China proves that women empowered by training, microfinance and women’s associations positively contribute to poverty reduction (Gu & Nie, 2021). A study which covered 98% of population in South Asia using data spanning from 1991 to 1997 indicated that greater women’s decision-making power relative to men’s within households had positive effects on the nutritional status of children one to three years old in the region (Smith, Ramakrishnan, Ndiaye, Haddad, & Martorell, 2003).
2.3 Gender-sensitive poverty reduction strategies as a path to gender equality
Recognizing the diverse development stage and gender norms of different countries, women’s empowerment as an effort for poverty reduction does not necessarily leads to the desired result of gender equality. By analyzing a panel of 146 developing countries for the period 1980-2005, researchers found a nonmonotonic S-shaped relationship between gender equality and economic development, meaning economic development first increasing gender equality, then decreasing or decelerating it and finally increasing again (Eastin & Prakash, 2013). In poverty reduction efforts, Indian women who have participated in the Indira Kranti Patham poverty reduction program had more freedom to go places and participated more in village meetings (Prennushi & Gupta, 2014), while Chant argued that targeting women and girls to accomplish poverty reduction could be a paradoxical approach to women empowerment and gender equality within households if gender stereotypes and the notion of ‘feminization of poverty’ were locked down (Chant, 2016). Women-targeted microfinance programs have proved to have significant positive effect on women’s economic empowerment (Mengstie, 2022) but also created double burden of running a business and caring for children, with additional pressure of weekly repayment and the risk of not having control over the loans or income generated by their microenterprises (Isahaque & Zulkarnain, 2012). In southwestern China, a field investigation found increased consumption in tobacco and children’s education in targeted households, when women became the bread winner with the help of women-targeted poverty reduction programs (Li, Chen, Song, & Dong, 2019).
3. Women’s Empowerment in Poverty Alleviation in China: A Snapshot of Policy Evolution and Achievements 
3.1 Legal Basis for Gender Equality in China
The equality of men and women is written in the first Constitution of the People’s Republic of China in 1954, which stipulates that women enjoy equal rights with men in political, economic, cultural, social and family life. At the 4th World Women’s Congress in 1995, the Chinese government announced ‘equality of men and women’ as a basic national policy. Since then, gender mainstreaming has become a major component in the legislation and policy making in China. From 1995, the China National Program for Women’s Development was set up, making a first 5-year plan then extending to 10-year long term plans to achieve women’s development in all walks of life. The latest round of the 10-year program started in 2021, proposing 75 goals and 93 supportive measures to fully implement the equality between men and women as a basic national policy.
The Law Safeguarding Women’s Rights and Interests of the People’s Republic of China which came into effect in 1992 is the first basic law that guarantees women’s equal rights with men in terms of political rights, rights and interests to education, work and property rights as well as rights to the person, marriage and family (ILO, 1992). In 2005, several revisions were made to the 1992 Law on safeguarding women’s rights and interests, having significant impacts on empowering girls and women in the rural area. On the aspect of education, governments, societies, and schools were required to take pro-poor measures to ensure female school-age children finish their compulsory education. On the aspect of political participation, woman should have an appropriate quota in resident committee, village committee. On the aspect of property rights, women’s equal rights to land contract, distribution of proceeds of collective economic organization, land expropriation and the use of expropriation compensation and the use of housing sites were specified. The latest revision which came into effect in 2023 stipulated more measures on eliminating gender-based discrimination in employment, protecting maternity rights and protecting property rights of rural women.
3.2 Women’s Empowerment in China’s Poverty Reduction Efforts
Women’s empowerment has been government’s concern throughout China’s poverty reduction efforts. The first national poverty reduction program the Seven-Year Priority Poverty Alleviation Program which was launched in 1994, aimed to lift 80 million rural residents out of absolute poverty in 7 years. Among other goals, the program required women’s federations at all levels to mobilize women in the poverty-stricken areas to improve their skills, develop projects that fit women’s needs and make efforts to eliminate illiteracy among women. (FAOLEX Database, 1994). 
The Outline for Development-Oriented Poverty Alleviation in Rural China (2001-2010) marked an approach shift in China’s antipoverty policies. Rural villages became the smallest unit of objects for poverty alleviation. During the same period, the second round of China National Program for Women’s Development (2001-2010) was launched. Gender mainstreaming in the legal system and public policies and women’s equal access to economic resources were among of the overall goals of the program (Zhang, 2022). In this pro-woman anti-poverty environment, both projects targeting women and girls such as skill training, micro-finance, reproductive health care, compulsory education for girls and non-gender targeted projects such as rural infrastructure improvement, relocation and migrant works have improved the living standard and welfare of women and girls (Wang & Jia, 2012). 
During the second phase of the Outline for Development-Oriented Poverty alleviation (2011-2020), the Targeted Poverty Alleviation Strategy was launched in 2013 by the State Council, which further zoomed in the targets for poverty alleviation at both villages and rural household levels. Having every poor village and household registered according to the Index System for Poverty Alleviation Registration issued by the State Council in 2014, 1.28 million poor villages and 29.32 million poor households were identified, covering a population of 88.62 million (International Poverty Reduction Center in China, 2014). According to the All-Women China’s Federation, 45.8% of the poor population were women. In 2015, the National Action for Women’s Poverty Alleviation was launched, local women’s federations were required to target women in each registered poor household to achieve poverty alleviation, through such measures as awareness raising, subsidies to small credit and technical trainings. Particularly, women’s health was given priority. Women from registered poor households could apply for 10,000 yuan medical aid if they were diagnosed with breast cancer or cervical cancer through the free cancer screening campaign for rural women (All-China Women’s Federation, 2015).
3.3 Achievements of Poverty Alleviation and Women’s Social Status in China
In 2021, the Chinese government announced the end of absolute poverty in 2021, lifting a population of 98.99 million out of poverty, half of which were women. All registered households met with the set goals for poverty alleviation, which were ‘free from worries over food and clothing, ensured access to compulsory education, basic medical services, and safe housing, as well as stable per capita income above the poverty line’ (State Council Information Office, 2021). 
According to the latest national survey on women’s social status conducted in 2020, 70% of women were in employment while 40% of the total employment were women. Among the rural women in employment, 39.5% were in off-farm employment, 15.4 percentage points higher than 2010. In 2021, women accounted for 43.1% of total employment. The net enrollment rate for girls and boys of primary school age both reached 99.9 percent with almost no gender gap. Over 20 million women were covered by subsistence allowances, as a measure against returning poverty. The proportion of women in the village committee reached 26.8% and increased by 2.6% percentage point compared with the previous year (National Bureau of Statistics of China, 2021). 
4. Data and Method
4.1 Data
This paper used panel data from the Rural China and Food Security Household Longitudinal Survey in 7 poverty-stricken counties of 4 western provinces of China conducted in 2015 and 2021. They were: Zhen’an and Luonan counties in Shaanxi province, Wuding and Huize counties in Yunnan province, Panzhou and Zheng’an counties in Guizhou province and Qingshui county in Gansu province.
The four provinces held almost one third of China’s 592 poverty-stricken counties on the government list for poverty reduction interventions. Counties were selected based on geographical representativeness and the availability of local government support. Villages in the counties were selected through Probability Proportional to Size (PPS) sampling. Households were selected through simple random sampling. A total of 1560 household samples were selected. To this study, we restricted samples to revisited dual-adult households (those with male and female adults, excluding single-male and single female households), who had all decision-making activities on selected indicators. As a result, we got 558 sample households for each year, 1116 samples in total. 
Surveys were conducted through on-site questionnaire interviews, 63.3% respondents were interviewed at their own residence, others were interviewed at the venue provided by the village committee, respondents workplace, in the farm field or at neighbor’s residence. The questionnaire contained nine modules including household characteristics, housing and living conditions, household wealth, agricultural production, income, expenditure, food consumption, shocks and coping strategies as well as decision-making at the household level. 
4.2 Construction of the Women’s Empowerment Index
In this study, questions selection and index construction were based on the “Women’s Empowerment in Agricultural Index”, or WEAI developed by IFPRI, USAID and the Oxford Poverty and Human Development Initiative (OPHI). WEAI indicators could vary across contexts, as patterns of disempowerment vary (Gupta, Vemireddy, Singh & Pingali, 2019). We adapted the WEAI measurement to 12 indicators across 4 domains, with equal weight of indicators across domains and equal weight of each domain (Table 1). Women’s level of participation in the decision-making process were divided into 5 levels, namely only male, only female, male dominance, female dominance, male and female together. Women were seen as empowered if she has inputs in the decision-making process, i.e., as long as the household decisions are not made only by male. The indicator ‘Women Participation in village assembling’ was a Yes or No question. Women were seen as empowered if the answer was ‘Yes’. We didn’t calculate the Gender Parity Index (GPI), which has about 10% weight in the WEAI, due to data limits.

[bookmark: _Hlk100463299]Table 1 Domains, Indicators and Weights of m-WEAI-AII
	Domains
	Indicators
	Weight of Indicators
	Weight of Domains

	Production
	Decision over agricultural production
	1/12
	1/4

	
	Decision over sales of agricultural produce
	1/12
	

	
	Decision over non-farm activities
	1/12
	

	Resources
	Decision over house purchase, construction and leasing
	1/12
	1/4

	
	Decision over buying and selling durable home appliance
	1/12
	

	
	Decision over land transfer
	1/12
	

	Income
	Decision over purchase of daily goods
	1/12
	1/4

	
	In charge of household savings and expenditure
	1/12
	

	
	Decision over seeing doctors
	1/12
	

	Social Connection
	Decision over money borrowing
	1/12
	1/4

	
	Decision over ‘favor debt’
	1/12
	

	
	[bookmark: _Hlk100351035]Women’s Participation in village assembling
	1/12
	



We name this women’s empowerment in agriculture index with modified indicators m-WEAI-AII, as it is obtained from data collected by the authors. It is calculated through the following steps.
										（1）
										（2）
											（3）
									（4）
=++…+							（5）
We use  to represent the m-WEAI-AII. M0 represents the disempowerment index of women on the 4 domains, or 4DE, reflecting the level of deprivation of women in the household. Hp is the proportion of the disempowered at the disempowerment cut-off k, which means the share of weighted inadequacies a woman must have to be considered disempowered. Ap is the weighted average inadequacy score, q is the number of the disempowered women at the cut-off k, n is the total number of women, Ci(k) is the adjusted disempowerment score of i at disempowerment cut-off k. Idi refers to whether i is empowered or not on indicator d. If i is empowered, Idi=0, if not, Idi=1.
Mathematically,  is the mean of the inadequacy score at cut-off k. (=Ci(k)/n). To obtain M0, we need to define the cut-off value k. The higher k is set, the lower share of disempowered women would be identified, or the ‘easier’ a woman is empowered. According to Alkire, ‘after exploring the sensitivity of the empowerment classification for different cut-offs, we select the disempowerment cut-off of 20 percent.’ That is to say, an individual is identified as empowered in 5DE if one has adequate achievements in four of the five domains (Alkire et al, 2012). Since m-WEAI-AII has four domains and k is set as 25%, an individual is identified as empowered in 4DE if one has adequate achievements in three of the four domains, participates in decision-making in some of the combination of the weighted indicators that sum to 75% or more.
M0 can be disaggregated by its domains and indicators, as is shown in the following equation.  is the proportion of the disempowered women in each indicator.  is weight of each indicator. 
						 (6)
4.3 Poverty Measurement
4.3.1 Poverty Lines
Per capita income and consumption expenditure are the commonly used measures when defining the poverty threshold in research surveys. Compared with household income data, household consumption expenditure data has two advantages: first, it is believed to be less erred, as people tend to hide their real income instead of their real expenditure; second, consumption expenditure data is mostly about daily life activities and it is easier to get and verified (Li, 2018). Therefore, we used per capita daily expenditure of the family members living in the village to measure household poverty.
8 categories of household consumption expenditure in cash or in kind: food (including self-produced agricultural products), tobacco and alcohol; clothing; housing; living necessities and services; transportation and communication; education and entertainment; medical care and other supplies and services. Self-produced agricultural products were converted into expenditure based on the seasonal food price.
The World Bank uses US$1.9 a day as extreme poverty line. It introduced two higher poverty lines in 2018 US$3.2 and US$5.5 a day to reflect national poverty lines in lower-middle-income and upper-middle-income economies respectively (World Bank, 2020a). As China is at the doorstep of the high-income country category by the World Bank standard, the US$3.20 and US$5.50 a day poverty lines were used as alternative standards in identifying poverty-stricken households in this study. To use these poverty lines, the expenditures in 2015 and 2021 were first converted into the 2011 price in RMB adjusted by the rural consumer price index (China Statistics Yearbook, 2021). Then it was exchanged to USD using 2011 PPP adjusted for rural China calculated by the World Bank, which was 3.04 (Ferreira et al., 2015).
4.3.2 Dynamics of Poverty Status
‘Dynamics’ means change of the poverty status over two time-intervals. According to the grouping standards (Li, Dong, Zhang & Liu, 2021), in two different years, if a household is below the poverty threshold in both years, we call it ‘remaining poor’; if both above the poverty threshold, we call it ‘never poor’; if first below then above the poverty threshold, we call it ‘graduated poor’ and if verse versa, we call it ‘new poor’. Then, we get four groups of households sorted by the $1.9, $3.2, and $5.5 expenditure poverty thresholds.
4.4 Estimation method
Logistics regression:


 refers to the probability of a household is poor.  is the dummy variable on women’s empowerment.  are independent variables that affect household poverty status.  is the random error term. 
In addition to women’s empowerment, we choose average age and average years of education, number of schooling children and number of household members older than 64 as variables to reflect household characteristics, as they are closely linked to the probability of a household being poor (Rahman, 2013). Socioeconomic variables cover three dimensions, i.e. natural resources, health shock, and capacity building provided by the government, represented by per capita land size, household members hospitalization during the past 12 months, and whether household members received training during the past 12 months respectively. Trainings in our survey cover crop production, animal raising, farm skills and e-commerce for rural households.
5. Results
5.1 m-WEAI-AII and Poverty Incidence by Years

Table 2 m-WEAI-AII by years (k=0.25)
	
	2015
	2021

	Proportion of the disempowered (Hp)
	50.2%
	40.3%

	Weighted average inadequacy score (Ap)
	0.685
	0.696

	Women’s disempowerment index (M0)
	0.34
	0.28

	m-WEAI-China (1-M0)
	0.66
	0.72

	n
	558
	558



Table 2 shows that m-WEAI-AII in 2021 is 0.72 while that in 2015 is 0.66. This 0.06 score in difference, or 9% increase of this index mainly comes from the significant drop in the proportion of the disempowered women, or Hp, from 50.2% to 40.3%. It is worthy of noticing that the level of the deprivation among the disempowered women got worse over the years, from 68.5% to 69.6%, indicating a deeper disempowerment among the disempowered women.
Figure 1 Indicator Contribution to M0 （%）

Figure 1 shows indicators contribution to M0. In both years, women are most empowered on the consumption of daily goods for the family. This is in line with the traditional notion in Chinese that women are responsible to take care of the domestic affairs. Compared with 2015, women have more input in the decision-making on seeing doctor, purchase of durable goods, house construction or leasing, agricultural production, non-farm activities and borrow money, but less participation in village assembling.  From Table 3 we see significant drops of poverty incidence from 2015 to 2021 by each of the poverty threshold.

Table 3 Rural Household Expenditure and Poverty Headcount (N=558)
	
	Per capita per day Expenditure ($)
	Poverty Incidence (%)

	Year
	 Mean
	 Std. Dev.
	 Min
	 Max
	$1.9
	$3.2
	$5.5

	2015
	11.03
	15.59
	1.12
	169.76
	1.79
	14.52
	40.50

	2021
	18.79
	38.01
	0.99
	521.42
	0.90
	5.56
	[bookmark: _Hlk147418527]26.16




5.2 m-WEAI-AII disaggregated by Poverty Dynamics

Table 4 m-WEAI-AII disaggregated by Poverty Dynamics
	Poverty Threshold
	　
	$1.90 
	　
	$3.20 
	　
	$5.50

	Year Households 
	n
	2015
	2021
	n
	2015
	2021
	n
	2015
	2021

	Never Poor
	543
	0.6619
	0.7233
	453
	0.6676
	0.7299
	271
	0.7008
	0.7632

	Graduated Poor
	10
	0.4917
	0.7
	74
	0.6363
	0.6813
	141
	0.6324
	0.6809

	New Poor
	5
	0.3667
	0.3333
	24
	0.4687
	0.6771
	61
	0.5833
	0.694

	Remaining Poor
	0
	Na.
	Na.
	7
	0.7738
	0.5833
	85
	0.6059
	0.6618

	Total
	558
	　
	　
	558
	　
	　
	558
	　
	　


Source: Calculated from the survey data.

We group the households into 4 categories of poverty dynamics based on the household poverty status in 2015 and 2021, by three thresholds, as is shown in Table 4. In 2021, under the $1.9 threshold, 10 households lived in extreme poverty in 2015 graduated in 2021, but another 5 households fell into poverty. Under the $3.2 threshold, 7 households remained poor in both years, while 453 stayed out of poverty in both years. The poverty incidence rises sharply under the $5.5 threshold, 85 households fell into the remaining poor group and another 61 households relapsed to poverty in 2021. 
[bookmark: _Hlk159367984]Then we calculate m-WEAI-AII for households in each group in the two years. Except for one exception for the $3.2 threshold in 2015, where the remaining poor has the highest level of empowerment, the never poor group have the highest empowerment index for both years by all three thresholds. In general, households staying out of poverty (the Never Poor and Graduated Poor groups) have a higher level of women empowerment than those staying in poverty (the New Poor and Remaining Poor groups). These findings lead to the assumption that in general, households with higher level of women empowerment tend to be less poor.
5.3 [bookmark: _Hlk143405756]Correlation Test between Women’s Empowerment and Household Poverty
Data of women empowerment status in our two rounds of surveys shows that gender-based participation in decision-making in a household are not static across time. Women in the households maybe defined as empowered in one year, but not empowered in another. In order further study the relations between women empowerment and household poverty, we regroup households by status of women’s empowerment in 2015 and 2021. Using the same way we group households by poverty status, if women are empowered in both years, we call it empowered (group 1, n=188); if women are not empowered in 2015 but empowered in 2021, we call it new empowered (group 2, n=145); if women are empowered in 2015 but not empowered 2015, we call it disempowered (group 3, n=90); if women are not empowered in both years, we call it never empowered (group 4, n=135). In line with the method used to construct m-WEAI-AII in this paper, women are empowered if Ci(k)=0. (k=0.25)
After a Kruskal Wallis Test, we find significant difference in terms of per capita per day expenditure of the household (2021) at P<0.05 level between the four groups (Chi-squared with ties= 13.085 with 3 d.f., p=0.0045). By multiple comparison between groups, we find significant difference between group 1 and group 4 (p=0.0002). This means that compared with households with women never empowered in household decision-making, households empowering women have higher per capita per day expenditure, or are in better economic status.
As women in group 1 and group 4 households are relatively stable in term of women empowerment, we use these samples to estimate the level of women’s empowerment impacting household poverty status through logistic regression. We use the $5.5 per day poverty line and the per capita expenditure in 2021 to define the household poverty status. Other data were all collected in 2021. 

Table 5 Variable Assignment and Descriptive Statistics
	
	variable
	assignment
	N
	  mean
	  sd
	  min
	  max

	Poverty
	poverty status
	$5.5 per capita per day
Poor=1
Not poor=0
	323
	.241
	.429
	0
	1

	Empowerment
	women’s empowerment
	Empowered=1
Not Empowered=0
	323
	.582
	.494
	0
	1

	Household Characteristics
	average age
	Average age of wife and husband
	323
	56.113
	10.063
	32.5
	86.5

	
	average education 
	Average years of schooling of wife and husband
	323
	5.039
	2.95
	0
	13.5

	
	child schooling
	[bookmark: _Hlk144507150]Number of children studying at school
	323
	.604
	.825
	0
	3

	
	>64
	[bookmark: _Hlk144507161]Number of people older than 64
	323
	.604
	.847
	0
	4

	Natural Resources
	average land size
	Per capita size of arable land, mu
	323
	2.436
	2.789
	0
	20

	Health Shock
	hospitalization
	Household members hospitalized during the past 12 months
Yes=1
No=0
	323
	.526
	0.50
	0
	1

	Capacity Building
	training
	Household members received training
Yes=1
No=0
	323
	.344
	.476
	0
	1



Table 6 Results of Logistic regression
	 Variables
	 Coef.
	 St.Err.
	 t-value
	 p-value
	 [95% Conf
	 Interval]
	 Sig

	Women’s empowerment
	-.868
	.29
	-2.99
	.003
	-1.437
	-.298
	***

	Average age
	.046
	.021
	2.20
	.028
	.005
	.087
	**

	Average education
	-.171
	.054
	-3.14
	.002
	-.277
	-.064
	***

	>64
	-.027
	.232
	-0.12
	.906
	-.482
	.427
	

	Schooling child
	-.018
	.17
	-0.10
	.918
	-.351
	.316
	

	Landsize percapita
	-.335
	.095
	-3.52
	0
	-.521
	-.148
	***

	hospitalization
	.048
	.288
	0.16
	.869
	-.518
	.613
	

	Training
	.26
	.321
	0.81
	.418
	-.369
	.889
	

	Constant
	-1.951
	1.268
	-1.54
	.124
	-4.436
	.533
	

	

	Mean dependent var
	0.241
	SD dependent var 
	0.429

	Pseudo r-squared 
	0.146
	Number of obs  
	323

	Chi-square  
	51.992
	Prob > chi2 
	0.000

	Akaike crit. (AIC)
	323.109
	Bayesian crit. (BIC)
	357.108

	*** p<.01, ** p<.05, * p<.1



Table 7 Average marginal effects (n=323)
	
	 dy/dx
	 Std.Err.
	 z
	 P>z
	 [95%Conf.
	 Interval]

	Women’s empowerment
	   -0.134
	    0.043
	   -3.130
	    0.002
	   -0.218
	   -0.050

	Average age 
	    0.007
	    0.003
	    2.250
	    0.024
	    0.001
	    0.013

	Average education 
	   -0.026
	    0.008
	   -3.300
	    0.001
	   -0.042
	   -0.011

	>64 
	   -0.004
	    0.036
	   -0.120
	    0.906
	   -0.074
	    0.066

	Schooling child
	   -0.003
	    0.026
	   -0.100
	    0.918
	   -0.054
	    0.049

	Landsize percapita 
	   -0.052
	    0.014
	   -3.710
	    0.000
	   -0.079
	   -0.024

	Hospitalization 
	    0.007
	    0.045
	    0.160
	    0.869
	   -0.080
	    0.095

	Training
	    0.040
	    0.049
	    0.810
	    0.416
	   -0.057
	    0.137



The results of logistic regression and the average marginal effects are shown in Table 6 and Table 7. Women’s empowerment is found negatively correlated with poverty. This conforms with our hypothesis. The probability of being poor for households that empower women is 13.4% lower than those who don’t. 
The average age and average education of husband and wife also has significant relationship with household poverty, although the marginal effect is minimal. It seems that households with elder household head and spouse are more likely to be poor while one more year average education of husband and wife will decrease the probability of being poor by 2.6%. 
Average land size is negatively correlated with poverty. Increasing the amount of arable land per capita reduces the probability of poverty. The result conforms with previous finding that the likelihood of extreme poverty decreases with the increase of amount of land owned by the household (Imam, Islam, & Hossain, 2018). 
Number of children studying at school，number of people older than 64, hospitalization and training are not significantly correlated with poverty. 
6. Discussion 
6.1 [bookmark: _Hlk159368290]Rural women get more empowered as poverty reduced. 
[bookmark: _Hlk159371283]Our finding on the increase of the m-WEAI-AII index from 2015 to 2021 echoes the result of the 2020 China national survey on women’s social status, which indicates a higher percentage of joint husband-wife decision making within households. Such increase can be found in households in and out of poverty in our study. This should give credit to the poverty alleviation policies adopted by the government, which have stimulated economic growth in poverty-stricken areas. Through supporting local viable industries and increasing opportunities for capacity building to rural residents, poverty alleviation efforts have by a large margin enhanced rural infrastructure facilities, improved local eco-environment and increased income generation opportunities for farmers（Lei & Li, 2020）. All rural residents, men and women alike, have benefitted in the process. In addition, a recent study on the policy effect of ‘targeted poverty reduction’ on rural women empowerment in China shows government subsidies to rural households and medical assistance contributed positively to the increase of women’s decision-making power at the household level (Du, Jiang, Zhang & Li, 2023).
6.2 [bookmark: _Hlk159368300]Empowering women benefits poverty reduction
[bookmark: _Hlk159371750]Logistic regression shows negative and significant association between women’s empowerment and poverty, which is in accordance with our hypothesis. When women participate more in the decision-making in agricultural production, household resources, control of income and act agency in social connections, their households have a bigger chance of staying out of poverty. This is in line with previous research findings applying WEAI in other developing countries. It was reported negative relationship between women’s empowerment and multidimensional poverty among smallholder sugarcane farmers in western Kenya (Lumet, Gitau & Owuor, 2022). Women’s empowerment had a positive impact on rice yield and income in Rwanda (Ngango, 2022). Huang, from the perspective of food security, indicated that women’s empowerment mitigates the side effects of decreasing production diversity on household’s diet security (Huang, Nie & Jia, 2023).
Researchers report that half of the evidence base for the economic benefits of women’s empowerment in agriculture come from low- and middle-income countries in sub-Saharan Africa (Anderson et al., 2021). Unlike those studies, we apply a poverty line for upper-middle-income economies in this paper. According to the World Bank (2020b), 23.8% population in China are living under the $5.5 per day per capita as of 2016. Our sample households reveal a 26.2% poverty rate in rural China by the same standard in 2021. As China is taking initiatives such as the rural revitalization strategy to continue to raise people’s living standard and well-being after the elimination of extreme poverty, it is still relevant to continue to empower women in development strategies and policy-making.
6.3 Dimensions of Women’s Empowerment need to be upgraded. 
[bookmark: _Hlk159372075]When we disaggregate m-WEAI-AII by indicators, we find that the increase in m-WEAI-AII mainly comes from agency in economic decisions. Women participated more in decisions regarding to both agricultural production and non-farm activities. On the other hand, we see a big retreat in the participation of village assembling in 2021, indicating rural women are less interested in public affairs. We also find women are most empowered on the indicators “consumption of daily goods for the family” and “seeing doctor” in both years. This implies that women’s traditional role as care givers for family members remains unchanged. Consequently, they are more interested in the economic benefits that are directly related to family well-being and have very limited desire power (Cui, 2018), such as building or expanding their social connection through participating in village assembling. This imbalanced progress in empowerment dimensions needs to be considered in the development of empowerment strategies, to ensure that women are not only contributors to poverty reduction and economic growth, but also have equal benefits from it with their male counterparts. 
7. Conclusion
This paper uses survey data in 2015 and 2021 on 558 revisited rural households in China. By constructing the m-WEAI-AII Index, we find women’s empowerment at the household level in rural China is increased during this period, a critical time when China was striving towards the success of eliminating extreme poverty through strategies of targeted on specific households. When categorizing these households into four poverty status-the Never Poor, the Graduated Poor, the New Poor and the Remaining Poor, we find that the never poor group have the highest empowerment index for both years by all three poverty thresholds ($1.9, $3.2, $5.5). In general, the households staying out of poverty (the Never Poor and Graduated Poor groups) have a higher level of women’s empowerment than those staying in poverty (the New Poor and Remaining Poor groups). 
We further detect significant difference in terms per capita per day expenditure-the variable we use to define poverty, among groups disaggregated by women’s empowerment status. We find households empowering women are in better economic conditions. By focusing on groups of women who are empowered in both years or in neither year, we add empirical evidence through logistic regression and conclude that the probability of being poor for households that empower women is 13.4% lower than those who don’t. Our findings have implications for policy-making that allowing more agency for women at the household level would bring more benefits to household to stay out of poverty. 
[bookmark: _Hlk159371969]As we applied women’s empowerment index in this study, we don’t know which dimension or indicator in this index benefits most for poverty reduction. Further studies are needed to explore such pathways. In addition, the changes of index between the two years of women’s empowerment indicate that the economic and social dimensions of women’s empowerment need to be both considered when developing empowerment strategies.
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