
Chapter 14

Women Empowerment in Agriculture: 
What Role for Food Security  

in Bangladesh?1

Esha Sraboni, Agnes Quisumbing, and Akhter Ahmed

14.1 Introduction
While Bangladesh has experienced steady advances in food production 
through the adoption of agricultural technologies, chronic food insecurity 
remains a challenge. Similar to other countries in South Asia, there is a 
strong gender dimension to food insecurity and malnutrition in Bangladesh. 
In South Asia, the low status of women and gender gaps in health and 
education contribute to chronic child malnutrition (Smith et al. 2003) 
and food insecurity (von Grebmer et al. 2009), even as other determinants 
of food security, such as per capita incomes, have improved. Renewed 
interest in agriculture as an engine of inclusive growth and specifically in 
women’s empowerment has highlighted the need to develop indicators for 
measuring women’s empowerment, to examine its relationship to various 
food security outcomes, and to monitor the impact of interventions to 
empower women.

This chapter presents how the recently developed Women’s Empower-
ment in Agriculture Index (WEAI) (Alkire et al. 2013) can be used to assess the 
extent of women’s empowerment in agriculture, diagnose areas where gaps 
in empowerment exist, and examine the extent to which improvements in 
the underlying indicators in these areas can improve food security in rural 
Bangladesh. The WEAI is a new survey-based index that uses individual-
level data collected from primary male and female respondents within the 
same households, and is similar in construction to the Alkire and Foster 
(2011) group of multidimensional poverty indices.

	 1	 An earlier version of the chapter was published in World Development, 61:11-52, September 
2014. This is reproduced with the permission of the publisher.
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Although it was initially developed as a monitoring and evaluation 
tool for the US Government’s Feed the Future programs, the WEAI has 
broader applicability as a diagnostic tool for policymakers, development 
organizations, and academics seeking to inform efforts to increase women’s 
empowerment. The WEAI was developed and tested between 2011 and 
2012 using three country pilots in Bangladesh, Guatemala, and Uganda 
(Alkire et al. 2013); this chapter presents the results using a nationally 
representative survey.

Using nationally representative data from the 2012 Bangladesh Integrated 
Household Survey (BIHS) conducted by the International Food Policy 
Research Institute (IFPRI), this chapter examines the relationship between 
women’s empowerment in agriculture and three measures of food security 
in rural Bangladesh: per capita calorie availability, household dietary 
diversity, and adult body-mass index (BMI). We use six measures of women’s 
empowerment—the aggregate women’s empowerment score, based on five 
domains of empowerment in agriculture (5DE)—as well as four individual 
indicators derived by decomposing the 5DE to identify in which of the five 
domains disempowerment is most acute, and using the specific indicators 
that comprise those domains. Our sixth measure, women’s empowerment 
relative to men, is reflected by another component of the WEAI, the gender 
parity gap. Because empowerment itself is endogenous, we use instrumental 
variables regression to examine the relationship between various measures 
of women’s empowerment and measures of household food security.

Increases in women’s empowerment scores are found to increase both 
calorie availability and household dietary diversity. Empowerment gaps for 
women in rural Bangladesh are found to be greatest in terms of leadership 
in the community and control and access to resources. Analyzing these 
two domains further in terms of their component indicators, we find that 
the number of groups in which women actively participate and women’s 
greater control of assets are positively associated with both food security 
outcomes. Narrowing the gap in empowerment between men and women 
within households is also positively associated with calorie availability and 
household dietary diversity, consistent with the growing literature arguing 
that reducing intra-household gender inequality contributes positively to 
household welfare. Most of the indicators for women’s empowerment do 
not have any significant impact on adult BMI, suggesting that other factors, 
such as household wealth, education and occupation, are more important 
determinants of adult male and female nutritional status. However, women’s 
group membership and decision-making concerning credit are negatively 
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and significantly associated with adult male BMI, suggesting possible trade-
offs within the household. The impacts of women’s empowerment appear to 
vary by household wealth, as proxied by the size of owned land. Our results 
suggest that the positive effect of different dimensions of female empowerment 
on food security outcomes is greater for smaller landowners, that is, for less 
well-off households, pointing to the potential positive redistributive effect of 
focusing women’s empowerment efforts on poorer households.

14.2 Background
14.2.1 Agriculture, Women’s Empowerment and Food Security
Agriculture is closely linked to food security, by providing a source of food 
and nutrients, a broad-based source of income, and by directly influencing 
food prices (Arimond et al. 2010). Women account for 43 percent of 
the agricultural labor force in developing countries (FAO 2011a); yet 
considerable gender bias exists in the agriculture sector, both in terms of 
quantities of assets, agricultural inputs and resources that women control 
(see, Agarwal 1994 on land in South Asia; Deere, Oduro, Swaminathan, and 
Doss 2013 on assets; and Peterman, Behrman, and Quisumbing, 2010 on 
non-land inputs), as well as returns to those inputs (Kilic, Palacios-Lopez, 
and Goldstein 2013). Similar to the recognition of women’s contribution 
to agriculture worldwide, women’s role in Bangladeshi agriculture tends to 
be underappreciated, owing to the commonly held view that women are 
not involved in agricultural production, especially outside the homestead, 
because of cultural norms that value female seclusion and undervalue female 
labor (Kabeer 1994; Rahman 2000). Nevertheless, participation of women 
in the agriculture sector has increased over time (Asaduzzaman 2010 citing 
Bangladesh Bureau of Statistics, various years). Between 1999-2000 and 
2005-2006, the number of employed persons in agriculture increased from 
19.99 to 22.93 million—by about 15 percent. For male labor, there has been 
an absolute decrease of about 6 percent, while for females the number has 
increased from 3.76 to 7.71 million—that is, by more than 100 percent. As 
a result of such changes, the proportion of women in the agricultural labor 
force has increased from less than 20 percent to 33.6 percent of the total. 
This is indeed a phenomenal change, although it is not yet clear how much 
of this change resulted from a true secular increase as opposed to better 
measurement of women’s participation.

Women in poor households, who are at greater risk of being food-
insecure, are more likely to be involved in the agriculture sector, particularly 
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as wage laborers, because women’s earnings are important to their families’ 
subsistence. Zaman (1995) provides evidence that the gender division of 
labor in agriculture is not as strictly demarcated as assumed, with women 
being involved in agricultural work both inside and outside the household. 
Rahman (2010) shows that female agricultural labor contributes significantly 
to productivity as well as technical efficiency, but finds, similar to Zaman 
(1995), that gender bias exists in the agricultural labor market. Remunerative 
employment of labor remains skewed in favor of men, since female labor is 
engaged only when the male labor supply is exhausted.

Women’s ability to generate income in the agriculture sector is severely 
constrained by their limited use, ownership, and control of productive 
physical and human capital. Bangladeshi women are disadvantaged relative 
to men with respect to assets brought to marriage (Quisumbing and Maluccio 
2003), current productive assets (including land, livestock, and agricultural 
machinery) (Quisumbing et al. 2013), and human capital. Women lag behind 
in terms of education in Bangladesh—with more than one in three women 
having no schooling, compared to one in four men. A recent analysis also 
shows that lack of education in adult women in Bangladesh is a strong 
correlate of being “ultra-poor”: 80 percent of adult women with no education 
live below half a dollar a day (Ahmed et al. 2007).

The rationale for paying attention to gender inequality in agriculture is 
rooted in a body of empirical evidence that demonstrates the ways in which 
women are essential to improvements in household agricultural productivity, 
food security and nutrition security. Considerable evidence exists that 
households do not act in a unitary manner when making decisions or allocating 
resources (Alderman et al. 1995; Haddad, Hoddinott, and Alderman 1997). 
This means that men and women within households do not always have the 
same preferences nor pool their resources. The non-pooling of agricultural 
resources within the household creates a gender gap in control of agricultural 
inputs, which has important implications for productivity. Several empirical 
studies have found that redistributing inputs between men and women in the 
household has the potential for increasing productivity (Udry, Hoddinott, 
Alderman, and Haddad 1995; Peterman, Behrman, and Quisumbing 2010; 
Kilic, Palacios-Lopez and Goldstein 2013). A growing body of empirical 
evidence suggests that increasing women’s control over resources has positive 
effects on a number of important development outcomes. For Côte d’Ivoire, 
Hoddinott and Haddad (1995) and Duflo and Udry (2004) find that increasing 
women’s share of cash income significantly increases the share of household 
budget allocated to food. Doss (2006) shows that, in Ghana, women’s share 
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of assets, particularly farmland, significantly increases budget shares on  
food expenditure.

Considerable evidence also suggests that mothers’ greater control over 
resources improves child outcomes—in particular, nutrition and education 
(Hallman 2003; Quisumbing 2003; Quisumbing, and Maluccio 2003; Skoufias 
2005). Although much of the above-mentioned evidence has emerged from 
observational studies, a systematic review of programs targeting transfers 
to women (Yoong, Rabinovich, and Diepeveen 2012) has found that these 
improve children’s well-being, especially in the form of investments in 
children’s health and education.

The linkages between women’s empowerment and food security have been 
more difficult to quantify owing to the difficulty of measuring empowerment. 
Despite these difficulties, there is evidence that disempowerment in one 
of its most extreme forms—being a victim of intimate partner violence 
(IPV)—is associated with poor nutritional outcomes both for children 
and their mothers. Ziaei, Naved, and Ekström (2012), using data from the 
2007 Bangladesh Demographic and Health Survey (BDHS), investigate the 
association between women’s exposure to IPV and their children’s nutritional 
status. Of 2,042 women in the BDHS survey with at least one child under 
five years of age, 49.4 percent report lifetime experience of physical partner 
violence, while 18.4 percent report experience of sexual partner violence. 
They find that women are more likely to have a stunted child if they had 
lifetime experience of physical IPV or had been exposed to sexual IPV. A 
study based on a longitudinal dataset following up three sites in Bangladesh 
where agricultural technologies have been introduced finds that experience 
of domestic abuse (particularly verbal abuse) has a significant negative 
impact on women’s current BMI and on improvements in BMI over time 
(Quisumbing, Bhagowalia, Menon, and Soundararajan 2009).

Current efforts to define and measure empowerment have drawn heavily 
on Kabeer’s (1999) definition of empowerment as expanding people’s ability 
to make strategic life choices, particularly in contexts in which this ability 
has been denied to them. In Kabeer’s definition, the ability to exercise 
choice encompasses three dimensions: resources, agency, and achievements 
(well-being outcomes). The WEAI focuses on the ”agency” aspect, which 
is far less studied than resources such as income, or achievements such as 
educational levels. Moreover, while nationally representative surveys such as 
some demographic and health surveys (DHS) include a range of questions 
about decision making within the household, these are typically confined to 
the domestic sphere and do not encompass decisions in the productive and 
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economic spheres, nor do the surveys have identical questions for men and 
women (Alkire et al. 2013). The WEAI also departs from previous measures 
of women’s empowerment in that it captures control over resources or 
agency within the agriculture sector, something which existing indices have 
not done.

14.2.2 Measuring Women’s Empowerment using WEAI
The WEAI is an aggregate index, reported at the country or regional level, 
which is based on individual-level data on men and women within the same 
households. The WEAI is a weighted average of two sub-indexes: (i) five 
domains of women’s empowerment (5DE) and (ii) gender parity (Gender 
Parity Index, GPI).2 The 5DE sub-index shows how empowered women are, 
capturing the roles and extent of women’s engagement in the agriculture 
sector in five domains: (1) decisions over agricultural production, (2) access 
to and decision-making power over productive resources, (3) control over 
use of income, (4) leadership in the community, and (5) time use. Table 14.1 
describes the five domains and their corresponding ten indicators. The 5DE 
assesses the degree to which women are empowered in these domains, and 
for those who are not empowered, the percentage of domains in which they 
are empowered. ‘Empowerment’ within a domain means that the person has 
adequate achievements or has “achieved adequacy” for that domain (specific 
thresholds used to determine whether a person has adequate achievements 
will be discussed subsequently). Because the survey method goes beyond the 
traditional practice of interviewing only a household “head” (often a male) 
to interview both a principal male and principal female, 5DE measures can 
be computed for both the principal male and the principal female in a dual 
adult household, although the 5DE component of the WEAI only includes 
women’s 5DE. Computation of men’s 5DE scores and their comparison to 
women’s 5DE enables the comparison of the agricultural empowerment of 
men and women living in the same household. This comparison is embodied 
in the GPI (gender parity index), a relative inequality measure that reflects 
the inequality in 5DE profiles between the primary adult male and female 
in each household. The aggregate WEAI uses the mean GPI value of dual-
adult households. GPI combines two key pieces of information: (1) the 
percentage of women who lack gender parity relative to their male-household 
counterparts and (2) the extent of the inequality in empowerment between 
those women who lack parity and the men with whom they live (see Alkire et 
al. 2013 for details).

	 2	 This description draws from Alkire et al. (2013).
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Table 14.1: Five Domains of Empowerment in WEAI

Domain Indicator Definition of indicator Weight

Production Input in  
productive  
decisions

Sole or joint decision-making over food  
and cash-crop farming, livestock, and  
fisheries

1/10

Autonomy  
in production

Autonomy in agricultural production  
(e.g., what inputs to buy, crops to grow,  
what livestock to raise, etc.). Reflects the  
extent to which the respondent’s motivation  
for decision-making reflects his/her values 
rather than a desire to please others or  
avoid harm.

1/10

Resources Ownership  
of assets

Sole or joint ownership of major household 
assets

1/15

Purchase, sale, or  
transfer of assets

Whether respondent participates in decision  
to buy, sell, or transfer his/her owned assets 

1/15

Access to and  
decisions on credit

Access to and participation in decision- 
making concerning credit

1/15

Income Control over use  
of income

Sole or joint control over income and  
expenditures

1/5

Leadership Group member Whether respondent is an active member  
in at least one economic or social group  
(e.g., agricultural marketing, credit,  
water users’ groups)

1/10

Speaking  
in public

Whether the respondent is comfortable 
speaking in public concerning various  
issues such as intervening in a family  
dispute, ensure proper payment of wages  
for public work programs, etc.

1/10

Time Workload Allocation of time to productive and  
domestic tasks

1/10

Leisure Satisfaction with the available time for  
leisure activities

1/10

Source: Alkire et al. 2013.

Both measures, taken together, make up the WEAI.3 The aggregate index 
therefore shows the degree to which women are empowered in their house-
holds and communities (5DE) and the degree of inequality between women 
and men in their households (GPI). Details regarding the construction and 

	 3	 The WEAI is a weighted sum of the 5DE and GPI with weights 0.9 and 0.1, respectively.
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validation of the index can be found in Alkire et al. (2013). In this chapter, we 
use individual measures of (women’s) 5DE and its component indicators to 
investigate the relationship between women’s empowerment in agriculture 
and food security; additionally, we examine the relationship between inequality 
in empowerment and food security in dual adult households using the gender 
parity gap, a component of the GPI.

14.3 Data, Empirical Specifications and Variables
14.3.1 Data
The Bangladesh Integrated Household Survey (BIHS) was conducted from 
December 2011 to March 2012. The BIHS sample is nationally representative 
of rural Bangladesh and representative of rural areas of each of the seven 
administrative divisions of the country. To estimate the total sample size 
of 5,503 households in 275 primary sampling units (PSUs), BIHS followed 
a stratified sampling design in two stages—selection of PSUs and selection 
of households within each PSU—using the sampling frame developed from 
the community series of the 2001 population census. In the first stage, a 
total sample of 275 PSUs were allocated among the seven strata (seven 
divisions) with probability proportional to the number of households in 
each stratum. Sampling weights were adjusted using the sampling frame of 
the 2011 population census.

The BIHS questionnaires include several modules that provide an 
integrated data platform to answer a variety of research questions, as well as 
separate questionnaires for self-identified primary male and female decision-
makers in sampled households. Our study relied primarily on information 
concerning household demographics, educational attainment, occupation and 
employment, food and nonfood consumption and expenditures, household-
level agricultural production and livestock holding, household assets, 
housing and amenities, community infrastructure and facilities, individual 
anthropometric measurements, and a detailed module on the WEAI.

The BIHS sample consists of 1,608 nonfarm and 3,895 farm households; 
since WEAI aims to measure agency in the agriculture sector, we restrict our 
analysis to farm households, including households relying on agricultural 
wage labor. The WEAI relies on information collected from both primary 
male and female adults in the household, and thus, our estimation samples 
depend on valid responses from these household members. For the 
household-level analysis using women’s 5DE alone, we use data from the 
self-identified primary female adults. Of this data, 424 observations were 
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dropped, because the primary female respondent was either unavailable on 
the day of the interview or did not respond to all of WEAI survey questions. 
In addition, 192 observations were dropped because a female other 
than the primary female was interviewed, and six additional cases were 
dropped because of possible data entry errors in the demographic data. 
Our final estimation sample consists of 3,273 households. For the analysis 
that examines women’s relative empowerment within the household, we 
restrict the analyses to households where both the primary male and female  
decision makers have been interviewed, reducing our sample size to 3,213 
households.

For the individual-level analysis using women’s 5DE, BMI values were 
obtained for 3,150 primary adult males and 3,263 primary adult females from 
farm households. For the analysis examining women’s relative empowerment 
using the gender parity gap, the sample sizes for men and women are reduced 
to 3,094 and 3,203, respectively.

14.3.2 Empirical Specifications
To examine the relationship between women’s empowerment in agriculture 
and household food security, we estimate the following equation:

f = β0 + β1 empowerment + β2x + β3h + β4c + ε,	 (14.1)

where f is a vector of food security outcomes, βi are coefficients to be 
estimated, x is a vector of individual-level characteristics, h is a vector 
of household-level characteristics, c is a vector of community or village 
characteristics, and ε is an error term.

In addition to the base regression described in equation (14.1), we 
also examine how the relationship between women’s empowerment in 
agriculture and household food security varies by the size of cultivable land 
owned by the household. We therefore estimate the augmented equation:

f = β0 + β1 empowerment + β2ln (land area + 1) 
+ β3 [empowerment × ln (land area + 1)] 
+ β4x + β5 haug + β6 c + v,	 (14.2)

where β3 represents the interaction effect of empowerment and land area, 
haug is a vector of household-level characteristics excluding land, and v is 
an error term.4

We use two measures of women’s empowerment in alternative specifications. 
In the first main specification, estimated for the full estimation sample, our 

	 4	 We add the integer 1 to the land area variable to avoid losing observations for households 
that do not own land but are involved in agriculture, such as cultivators who rent in land 
or agricultural wage laborers.
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measure of empowerment is the women’s 5DE score; in the second main 
specification, estimated for a subsample of households in which we have both 
men’s and women’s empowerment scores, our measure of empowerment 
consists of the gender parity gap, computed by taking the difference between 
the men’s and women’s 5DE scores for households that do not have gender 
parity.5 Because it is likely that women’s empowerment within the household 
might be affected by the same factors affecting the availability of food and 
dietary diversity, we apply standard instrumental variables techniques to 
correct for potential endogeneity bias, using the ivreg2 procedure in Stata12 
(Baum, Schaffer, and Stillman 2010; StataCorp 2011).

14.3.3 Outcome Variables
Per capita calorie availability: A commonly-used indicator for food security at 
the household level is calorie availability, constructed by converting quantities 
of food consumed into corresponding energy units. Food consumption data, 
covering around 300 food items, was collected at the household level. The 
data capture quantities consumed from market purchases, home production, 
and from other sources outside the house, e.g., relatives, government/
nongovernment aid or food received in exchange for labor. Agricultural 
seasonality is of concern when working with food consumption data, since 
lack of labor market activities during the lean season might affect household 
income, food expenditure, and consequently food consumption. The survey 
period, however, does not coincide with any of the two lean seasons prevalent 
in Bangladesh, thus allaying concerns about seasonality. The seven-day data 
were converted to daily calorie equivalents and the resulting calorie values 
were divided by the household size to obtain per capita calorie availability 
values (Ahmed and Shams 1994).6

Household dietary diversity: One of the criticisms of the use of calorie 
availability indicators is that they do not reflect the quality of foods available 
to households (Ruel 2003). This is particularly relevant to developing 
countries where diets are heavily dependent on starchy staples, contain 
little animal products, and may be high in fats and sugars (Carletto, Zezza, 

	 5	 As discussed below, the gender parity gap is equal to zero if the women’s score is equal to 
or exceeds the man’s 5DE score.

	 6	 Alternatively, calorie availability can be expressed in terms of per adult equivalents. Results 
for both per capita and per adult equivalent calorie availability are qualitatively similar, 
hence we focus our discussion on the per capita indicator. Results for per adult equivalent 
calorie availability are in the Appendix, and available upon request.
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and Banerjee 2013). In recent years, household dietary diversity measures 
have gained importance as measures of household food security, especially 
as several studies have demonstrated a strong association between dietary 
diversity and household per capita consumption and daily caloric availability 
(Hoddinott and Yohannes 2002; Hatlôy, Hallund, Diarra, and Oshaug 
2000). Household dietary diversity is defined as the count of food groups 
consumed using the seven-day recall household food consumption data. Food 
was grouped into 12 categories: cereals, white tubers and roots, vegetables, 
fruits, meat, eggs, fish and other seafood, legumes and nuts, milk and milk 
products, oils and fats, sweets, and spices, condiments, and beverages (FAO 
2011b); this measure has been validated as a measure of household food 
security and is being increasingly used.

Adult BMI: Per capita calorie availability only measures what is available 
at the household level, given household size, but not its intrahousehold 
distribution or utilization by individuals. It is not a sufficient indicator of food 
energy deficiency, which requires comparing calorie availability against the 
energy requirement of households, which, in turn, depends on the age and sex 
composition of households, and their individual height, weight, and activity 
levels (Carletto, Zezza, and Banerjee 2013). Moreover, measures of short-
term nutritional status, such as BMI, also reflect current energy expenditure, 
health status, and access to health services and sanitation (UNICEF 1990). 
Gender disparities in BMI can be affected by the intrahousehold distribution 
of food, work effort, and health inputs; for women, BMI is also affected by 
pregnancy and lactation status. In the absence of data on activity levels, we use 
BMI values to indicate food energy deficiency. BMI values were calculated for 
the primary adult male and female decision makers and analysed separately 
for men and women.

14.3.4 Key Independent Variables
Women’s Empowerment in Agriculture Index: To measure women’s empower-
ment in agriculture, we use the WEAI, computed using individual-level 
data collected from primary male and female respondents within the same 
households.

Table 14.1 presents the five domains, which comprise ten indicators. 
Each domain is weighted equally, as are each of the indicators within a 
domain. The 5DE sub-index is a measure of empowerment that shows the 
number of domains in which women are empowered. A woman is defined 
as empowered in 5DE if she has adequate achievements in four of the five 
domains or is empowered in some combination of the weighted indicators 
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that reflect 80 percent total adequacy. The five domains of empowerment 
are defined as follows:

•	 Production: This domain concerns decisions over agricultural 
production, and refers to sole or joint decision making over food 
and cash-crop farming, livestock, and fisheries, as well as autonomy 
in agricultural production.

•	 Resources: This domain concerns ownership, access to, and decision-
making power over productive resources such as land, livestock, 
agricultural equipment, consumer durables, and credit.

•	 Income: This domain concerns sole or joint control over the use of 
income and expenditures

•	 Leadership: This domain concerns leadership in the community, here 
measured by membership in economic or social groups and comfort 
in speaking in public.

•	 Time: This domain concerns the allocation of time to productive and 
domestic tasks and satisfaction with the available time for leisure 
activities.

A key innovation of the Index is that it identifies the domains in which 
women are disempowered as well as the relative degree of disempowerment. 
We use the diagnostic results on the WEAI, which describes the overall 
pattern of women’s disempowerment across the five domains in rural 
Bangladesh, to guide our choice of empowerment indicators. We first identify 
the key domains that contribute the most to disempowerment, and then 
within each key domain, identify the indicators that contribute the most to 
disempowerment. We then construct a continuous measure of empowerment 
that draws on the individual-level data for the identified indicators.

Figure 14.1 shows that the leadership and resources domains contribute 
the most to women’s disempowerment in rural Bangladesh, while Figure 
14.2 shows the contribution of each domain indicator. Group membership 
emerges as the indicator that contributes most to disempowerment in 
the leadership domain and access to and decisions on credit as the most 
critical indicator for the resources domain. The credit indicator, however, 
may be problematic, since it is not clear whether non-borrowers are truly 
credit constrained (they may not avail of credit because they have sufficient 
liquidity). In light of this issue, we also analyze the two other indicators 
for the resources domain, namely, asset ownership and rights over assets. 
Based on this information, we use the following alternative measures of 
empowerment.



Women Empowerment in Agriculture 495

Figure 14.1:	Contribution of Each of the 5 Domains to the Disempowerment of 
Women
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Source: Sraboni, Quisumbing, and Ahmed (2013).

Figure 14.2:	Contribution of Each of the 10 Domain Indicators to Disempowerment 
of Women
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Model 1: Aggregate empowerment score of primary female respondent is 
the 5DE empowerment score of the female respondent in the household, 
which is the weighted average of her achievements in the ten indicators that 
comprise the five domains of empowerment in agriculture. This measure is 
increasing in empowerment, and ranges from zero to one.
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Model 2: (Leadership domain, group membership indicator) Number of 
groups in which woman is an active member is the total number of groups 
in which the female respondent reports being an active member.

Model 3: (Resources domain, access to and decisions on credit indicator) 
Average number of decisions, concerning credit, taken by female is the 
number of credit decisions that the female respondent has made solely or 
jointly, averaged over the lending sources used. For each of the five possible 
lending sources (NGOs, informal, formal, friends/family, and ROSCAs), the 
survey asks who made the decision to borrow and who made the decision 
on how to use the money/item borrowed.

Model 4: (Resources domain, asset ownership indicator) Number of assets 
woman has sole/joint ownership is the total number of asset types for 
which the female respondent reports sole or joint ownership.

Model 5: (Resources domain, rights over assets indicator) Number of sole/joint 
decisions, concerning purchase/sale/transfer of assets, taken by woman is the 
total number of decisions made solely or jointly by the female respondent, 
summed over all asset types. For each asset type, the survey asks who can 
decide whether to sell, give away, mortgage/rent, and purchase the asset.

Considerable evidence exists in support of the need to pay attention 
to intra-household gender inequality for attaining development objectives 
(Alderman et al. 1995; Haddad, Hoddinott, and Alderman 1997; 
Quisumbing 2003). Therefore, it is interesting to examine whether women’s 
relative empowerment within the household is associated with household 
food security. The Gender Parity Index (GPI) is a composite index that 
reflects the percentage of women who have gender parity as well as the 
empowerment gap between men and women in households not having 
gender parity. Because we are interested in examining how differences 
between empowerment levels of men and women affect household food 
security outcomes, we use the gender parity gap component of the GPI as 
our measure of empowerment. Since we need both male and female scores 
to compute the gender parity gap, we use the smaller estimation sample of 
3,213 households where both the primary male and female decision makers 
have been interviewed.

Model 6: (Gender parity gap) According to Alkire et al. (2013), a household 
enjoys parity if woman is empowered or her empowerment score is greater 
than or equal to that of the male in her household. Thus, the gender parity 
gap is zero if the household enjoys gender parity. Otherwise, the gap equals 
the difference in male and female aggregate empowerment scores.
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14.3.5 Instruments
We use the difference in ages between the primary male and female 
decision makers and number of types of informal credit sources in the 
village as instruments for all empowerment indicators. The survey collected 
information on whether the following types of informal credit sources are 
present in the community—moneylender within/outside village, shopkeepers 
who offer credit, agricultural input dealers who sell on credit, and large 
farmers/traders who buy crops at a fixed forward price. We do not include 
formal credit sources, because obtaining credit from these sources typically 
require collateral (which could be correlated with household wealth and 
could directly affect the outcomes being considered), nor NGOs, because 
obtaining credit from NGOs is membership-based. The existence of a large 
number of informal credit sources could be indicative of both greater social 
capital within the community, which could influence a woman’s decision 
to actively participate in a group, as well as the size of the informal credit 
market. The availability of a large pool of funds could thus facilitate decision 
making concerning credit, and accumulation of assets by the borrowers. 
The differences in ages can reflect differences in human capital between the 
primary female and her spouse, and therefore reflect relative bargaining 
strengths (Quisumbing and Hallman 2005).7

We also instrument empowerment scores, gender parity gap as well 
as group membership using information on the number of community 
activities woman participated during the previous year; a woman who is 
more active in the community is more likely to be an active participant in 
groups. The survey collected information on whether woman has contributed 
money or time to the following community activities—building/maintenance 
of small wells or irrigation facilities, roads, development projects, local 
mosque or other religious structure, helping out other families with childcare, 
agricultural labor, or care of a patient—during the last year. The difference 
in recall period implies that the decision to participate in the mentioned 
activities was already given (exogenous) prior to current decision to join 
(or maintain membership in) a group.

An additional variable—whether the homestead land has been inherited 
by woman, is used to instrument for both ownership of and rights over 
assets. Inherited assets have been previously used as a bargaining measure 
in the literature (Quisumbing 1994; Quisumbing and Maluccio 2003). While 

	 7	 For households where information on the woman’s spouse was not available (in female-
headed households—where the male spouse is a migrant, or the female is widowed/
separated), we considered the age difference to be zero.
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inherited land is arguably endogenous, inherited homestead land is much 
less likely to be correlated with the error term.

14.3.6 Other Independent Variables
Our analysis controls for a number of household and community 
characteristics, as well as individual characteristics for the BMI regressions. 
Household characteristics include age, age-squared and years of schooling 
of the household head,8 household size, and proportion of males and 
females in various age groups (with males aged 60 and above as the 
excluded category). The occupation of the household head is accounted for 
using dummy variables for two types of primary occupation: farming and 
trading. We also include the price of rice as a control variable, since rice is 
the staple food in Bangladesh, accounting for a fifth of all spending of an 
average rural household, 35 percent of food expenditure, and 71 percent of 
total calorie intake (Ahmed et al. 2013). The number of dairy cows owned 
by a household is expected to affect food security outcomes through the 
pathway of production and consumption of milk and milk products, as 
well as household wealth. Three other variables are used as indicators of the 
socioeconomic status of the household: amount, in decimals, of cultivable 
land owned by the household, a dummy for whether the household has 
access to electricity, and a dummy for whether it owns at least one tube 
well.9 Taken together these socioeconomic characteristics represent the 
most important assets owned by rural households in Bangladesh. We also 
include diversity in food crop production (that is, total number of food 
crops produced by the household) as a regressor; if households consume 
some of the food that they produce, then more diverse agricultural 
production is expected to increase dietary diversity at the household level. 
A change in total number of food crops produced may also alter calorie 
availability of producer households through explicit or implicit changes 
in household income. A household’s crop production decisions may be 
affected by the same factors that influence its calorie availability and dietary 
diversity, which could lead to endogeneity bias in our analysis. We use the 
following instruments at the farm level to identify food crop production 
diversity: (i) whether or not the soil type is clay-loam, (ii) whether or not 
the soil type is sandy-loam, and (iii) percentage of cropped land that is 
irrigated. Division dummies are included to control for location-specific 

	 8	 The household head is the self-identified primary decisionmaker (in most cases, male) in 
the sample household.

	 9	 100 decimals = 1 acre.
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effects. For the regressions with adult male and female BMI as dependent 
variables, we include age and years of education of the primary male and 
female. For the primary female, we add two dummy variables indicating 
whether she is pregnant or lactating. Summary statistics of all the variables 
used are presented in Table 14.2.

Table 14.2: Summary Statistics

Variable Observa-
tions

Mean Standard 
Deviation

Minimum Maximum

Dependent variables

Per capita calorie availability 3,273 2,487 688 979 7,115

Per adult equivalent calorie availability 3,273 3,185 813 1,186 9,530

Household dietary diversity 3,273 9.54 1.58 4 12

Body Mass Index (BMI) of primary male 
respondent 3,150 20.13 2.74 12.65 32.79

Body Mass Index (BMI) of primary female 
respondent 3,263 20.75 3.36 12.94 34.69

Empowerment variables

Empowerment score of women 3,273 0.67 0.23 0.07 1

Number of groups woman is an active 
member of 3,273 0.33 0.49 0 3

Average number of decisions over credit 3,273 0.96 0.98 0 2

Number of assets woman has self/joint 
ownership of 3,273 1.96 1.50 0 10

Number of self/joint decisions over purchase,  
sale or transfer of assets made by women 3,273 11.90 9.76 0 48

Gender parity gap 3,213 0.17 0.20 0 0.89

Other controls

Age (in years) of household head 3,273 45.26 13.39 20 95

Age-squared of household head 3,273 2,228 1,303 400 9,025

Years of education of household head 3,273 2.97 3.82 0 16

Age (in years) of primary male respondent 3,150 45.27 13.42 20 95

Age-squared of primary male respondent 3,150 2,230 1,307 400 9,025

Years of education of primary male respondent 3,150 2.99 3.84 0 16

Age (in years) of primary female respondent 3,263 37.21 11.70 18 80

Age-squared of primary female respondent 3,263 1,522 949 324 6,400

Years of education of primary female respondent 3,263 2.93 3.42 0 16

Female respondent is pregnant (=1, 0 otherwise) 3,263 0.04 0.18 0 1

Female respondent is lactating (=1, 0 otherwise) 3,263 0.18 0.39 0 1

Continued
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Continued from Table 14.2

Variable Observa-
tions

Mean Standard 
Deviation

Minimum Maximum

Household head is farmer (=1, 0 otherwise) 3,273 0.31 0.46 0 1
Household head is trader (=1, 0 otherwise) 3,273 0.08 0.27 0 1

Household size 3,273 4.36 1.57 2 17

Proportion of males 0-4 years old 3,273 0.05 0.10 0 0.6

Proportion of males 5-10 years old 3,273 0.07 0.12 0 0.6

Proportion of males 11-18 years old 3,273 0.07 0.12 0 0.67

Proportion of males 19-59 years old 3,273 0.25 0.14 0 0.75

Proportion of females 0-4 years old 3,273 0.05 0.10 0 0.6

Proportion of females 5-10 years old 3,273 0.07 0.12 0 0.5

Proportion of females 11-18 years old 3,273 0.07 0.12 0 0.6

Proportion of females 19-59 years old 3,273 0.28 0.12 0 0.75

Proportion of females 60 years and older 3,273 0.04 0.10 0 0.67

Number of food crops produced by household 3,273 1.27 1.42 0 11

Number of dairy cows owned 3,273 0.74 1.20 0 9

Price of rice (in taka) 3,273 29.90 3.38 20 50

Ln (owned cultivable land+1) 3,273 0.70 1.55 0 6.98

Access to electricity (=1, 0 otherwise) 3,273 0.44 0.50 0 1

Owns hand tube well (=1, 0 otherwise) 3,273 0.25 0.43 0 1

Division dummy 1 3,273 0.06 0.23 0 1

Division dummy 2 3,273 0.10 0.29 0 1

Division dummy 3 3,273 0.29 0.45 0 1

Division dummy 4 3,273 0.14 0.35 0 1

Division dummy 5 3,273 0.20 0.40 0 1

Division dummy 6 3,273 0.16 0.37 0 1

Instruments
Age difference (male-female) 3,273 8.08 4.60 -15 40
Types of informal credit sources in village 3,273 2.36 1.50 0 5

Whether female has participated in any 
community activity during last 1 year  
(=1, 0 if otherwise) 3,273 0.46 0.50 0 1

Number of community activities woman  
has participated in last year 3,273 0.86 1.18 0 7

Whether homestead land has been inherited  
by woman (=1, 0 if otherwise) 3,273 0.03 0.18 0 1

Clay-loam soil (=1, 0 if otherwise) 3,273 0.28 0.45 0 1

Sandy-loam soil (=1, 0 if otherwise) 3,273 0.18 0.38 0 1

Percent of land irrigated by household 3,273 46.26 42.29 0 100

Source: IFPRI Bangladesh Integrated Household Survey, 2011-2012.
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14.4 Results

14.4.1 Women’s Empowerment and Food Security
Tables 14.3-14.8 present the OLS and IV regression results for the deter-
minants of household food security. IV diagnostics are presented at the 
end of each table. First-stage results are available upon request. We first 
discuss results on calorie availability and dietary diversity, and then discuss 
results on adult BMI.

For the regressions involving per capita calorie availability and household 
dietary diversity (columns 1-4), the Anderson-Rubin and endogeneity test 
results imply that the endogenous variables are relevant and, in fact, endogenous. 
The over-identification and under-identification test results confirm that 
the instruments are valid and the models identified. The Kleibergen-Paap 
F-statistics show that the null hypothesis for weak instruments is rejected 
at the 5-percent (Tables 14.3, 14.6, 14.7, and 14.8) and 10-percent-level 
thresholds (Table 14.4). However, the F-statistic in Table 14.5 fails to exceed 
the critical value of 4.79, which is associated with a bias relative to OLS of less 
than 30 percent (Stock and Yogo 2005). This suggests that the instruments 
used for women’s decisions on credit may be weak.

Columns 1 and 3 of Table 14.3 present the OLS coefficient estimates of 
the determinants of per capita calorie availability and household dietary 
diversity, respectively. These estimates show that the female empowerment 
score is highly significant and positively correlated with both these food 
security indicators at the household level. In columns 2 and 4, after 
instrumenting for both potentially endogenous variables (empowerment 
and food crop production), the estimates show a similar pattern, with the 
IV estimates being larger than the OLS estimates. These results, together 
with the good performance of the instruments in general, suggest that 
household diet diversity and per capita calorie availability increase if the 
primary female decision maker is more empowered; the larger IV coefficients 
suggest that neglecting endogeneity of empowerment may underestimate 
the impact of increasing women’s empowerment on these food security 
outcomes.

Moving on to the individual indicators in Table 14.4, we find that 
women’s group membership is positively and significantly correlated with 
the calorie availability measures and dietary diversity. This implies that 
increasing the number of groups in which women actively participate has 
a positive impact on household food security outcomes. In Table 14.5, the 
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OLS coefficient estimates (columns 1 and 3) for women’s decision making 
concerning credit are insignificant, but IV estimates emerge as positive 
and significant, suggesting that women’s decision making concerning 
credit is significant and positively correlated with food security outcomes 
(columns 2 and 4). Since the weak-identification test results suggest that 
the instruments used for this particular model are weak, we take these 
results with caution. An underlying problem with using decisions on 
credit as an indicator of empowerment in this context is that wealthier 
people may not need to avail of credit (because they can self-finance) 
and that many microfinance activities are targeted to poorer women  
in Bangladesh.

The OLS and IV coefficient estimates of women’s ownership of assets 
(presented in Table 14.6) and rights over assets (Table 14.7) are significantly 
positive, implying that female ownership of and control over major 
household assets has a role to play in improving household food security. 
Previous work in Bangladesh has demonstrated that greater resource 
control by women is associated with improved child health (Hallman 
2003); evaluations of the long-term impact of agricultural interventions 
have similarly showed that interventions targeted to women’s groups have 
increased women’s assets and improved nutritional status of women and 
girls (Kumar and Quisumbing 2010).

Table 14.8 presents the regression results for the gender parity gap and 
food security outcomes. The OLS and IV coefficient estimates of the gender 
parity gap are significant and negative, implying that a reduction in the gap 
is associated with an increase in calorie availability and household dietary 
diversity. Reducing the gender gap in empowerment or improving women’s 
relative empowerment is associated with greater food security at the house-
hold level, consistent with the existing literature on female bargaining power 
within the household and household welfare outcomes.

In most IV models, the effect of number of food crops produced by 
household on calorie availability at the household level is insignificant, but 
a strong and significant positive association between crop diversity and 
dietary diversity is evident; the more food crops the households produce, 
the higher their dietary diversity. The number of dairy cows owned has 
a significant positive impact on both household food energy availability 
and household dietary diversity in all models. Rice price is not significantly 
associated with household level food energy availability, but is strongly and 
positively associated with the household-level dietary diversity. The latter 
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finding is similar to that of Rashid, Smith, and Rahman (2011), who argue 
that households may respond to an increase in rice price by partially shifting 
consumption away from rice to other food items, which results in an increase 
in dietary diversity. Owned cultivable land is strongly associated with both 
household food energy availability and household dietary diversity in all 
models; larger areas of cultivable land may increase household-level calorie 
availability and dietary diversity both through an income or wealth effect, 
as well as by making available a larger stock of productive assets. However, 
other two income-related variables—ownership of hand tube well and access 
to electricity—appear to significantly influence household-level food energy 
availability and dietary diversity only in certain models.

Consistent with the existing literature on human capital and household 
food security, education of the household head has a positive and significant 
relationship with both calorie availability and dietary diversity. Having 
a household head whose primary occupation is farming significantly 
increases both calorie availability and dietary diversity in most of the 
regression models. The positive relationship between farming as the main 
occupation with both calorie availability and dietary diversity is consistent 
with our other result that diversity in agricultural production increases 
dietary diversity at the household level. Having a household head who is 
primarily involved in trade improves only dietary diversity, not calorie 
availability.

Household size has a significant negative impact on per capita calorie 
availability in all regressions, but has a positive and significant correlation 
with diet diversity. Since a household member may have access to food 
from a variety of sources (home production, purchased outside the house, 
received in exchange for labor, etc.), a larger household size may simply 
be a reflection of the greater variety in food consumption patterns as a 
result of having more people living in the household. Coefficients on 
demographic categories indicate that household demographic composition 
significantly affects calorie availability across different specifications of the 
empowerment variable, but only a few demographic categories significantly 
affect dietary diversity. In the (preferred) IV specification, households with 
a larger proportion of females between 19-59 years of age have more diverse 
diets; these coefficients are weakly significant in the specifications using the 
overall empowerment score and asset-based empowerment indicators.
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For regressions involving male and female BMI, we fail to reject the 
exogeneity of women’s empowerment and household crop production in 
the adult male and female BMI equations (columns 6 and 8); hence the OLS 
results (columns 5 and 7) are our preferred estimates for this sample.

Most indicators for women’s empowerment do not have any significant 
impact on adult male (column 5 of Tables 14.3, 14.6, 14.7, and 14.8) and 
adult female BMI (column 7 of Tables 14.3, 14.4, 14.5, 14.6, 14.7, and 14.8), 
suggesting that other factors, such as household wealth, education, and 
occupation (discussed below), are more important determinants of adult 
male and female nutritional status. However, women’s group membership 
and decision-making concerning credit are negatively and significantly 
associated with adult male BMI (column 5 of Tables 14.4 and 14.5). Taken 
together with our findings on calorie availability and dietary diversity, 
these results suggest that adults in households where the primary female 
has larger social networks and greater access to credit may have increased 
energy requirements beyond that which is provided by the increased access 
to food. The insignificant impacts on females and significant and negative 
impact on males may result from higher demands on male labor, resulting 
in higher activity levels and therefore greater energy deficiencies for men. 
Our findings on credit may also be reflecting poverty, given that credit is 
typically targeted to women in poor households. These hypotheses deserve 
further investigation in future work. We find that the number of food crops 
produced by the household has a strongly significant negative association 
with adult male BMI in all models, possibly because growing more crops 
increases the intensity of labor inputs in the field, which is primarily a male 
domain. Rice price is strongly and positively associated with male and 
female BMI in all models, possibly working through two pathways. First, 
an increase in the rice price would increase the income of net sellers of rice 
(who would typically be farming households), hence BMI of household 
members is expected to improve. Second, an increase in the rice price may 
also induce a shift towards higher quality diets, possibly from staple- to 
protein-based diets.

Household wealth indicators such as owned cultivable land and access 
to electricity are strongly and positively associated with both male and 
female BMI in all models; however, the number of dairy cows has a positive 
and significant impact on adult male BMI only. Dairying is very intensive in 
female labor (Quisumbing et al. 2013), although we do not find any significant 
impact on female BMI of dairy cow ownership.

The education of primary male and female also has significant and 
positive impact on their BMIs. Primary males and females also have higher 
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BMIs in households where the primary male (household head) is engaged 
in trading, possibly because trading is less physically strenuous than 
farming. Household size is significantly and positively associated with male 
BMI in most models. Pregnancy and lactation status significantly affect 
women’s BMI, with pregnant women having significantly higher BMI, but 
with lactating women having significantly lower BMIs. The latter finding 
highlights the biological demands of lactation, and indicates that lactating 
women are a nutritionally vulnerable group in the Bangladeshi context.

14.4.2	Household Wealth and Impact of Women’s Empowerment on 
Food Security

There is suggestive evidence from India (Eswaran, Ramaswami, and Wadhwa 
2013) that the relationship between women’s empowerment and status (as 
determined by caste and wealth) may not be positive. Using time allocation 
data, Eswaran, Ramaswami, and Wadhwa (2013) show that women’s market 
work relative to males is lower in the higher castes, suggesting that greater 
family status may result in lower autonomy for women. Because land is 
the most important asset for rural Bangladeshi households, we examine 
how the relationship between women’s empower-ment in agriculture and 
household food security varies by the size of owned cultivable land. As 
shown in equation 14.2 (section 14.3.2), we estimate the interaction effect 
of empowerment and land area, with selected regression results presented 
in Table 14.9. The IV diagnostics for the regressions involving calorie 
availability and dietary diversity (Models 1, 2, 4 and 6) show that while the 
results of the Anderson Rubin, over-identification, and under-identification 
tests deteriorate to some extent, endogenous variables are still relevant, null 
hypotheses of exogeneity can be rejected, instruments remain valid, and 
models are identified. However, for Models 3 and 5, we fail to reject the null 
that the model is under-identified; the weak-identification test results for 
Models 3, 4, and 5 suggest that our instruments are weak. For the regressions 
involving male and female BMI, we fail to reject the exogeneity of women’s 
empowerment and household crop production in the adult male and female 
BMI equations; hence the OLS results (columns 5 and 7) are taken to be valid 
for this sample. Given the weak performance of the 2SLS estimates in Models 
3, 4, and 5 in the regressions with interactions (compared to base regression), 
we treat the results of the augmented regressions with appropriate caveats, 
and focus on the discussion of the interaction terms rather than the main 
effects, for which the impacts are qualitatively similar to base regressions.
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The interactions of the women’s empowerment indicators with the size 
of owned land are significant only in some models, and these results should 
also be taken with caution, given the performance of the instruments. Calorie 
availability tends to decrease in larger landowner households where women 
own more assets (column 2 of Model 4, Table 14.9) and diet diversity decreases 
in larger landowner households where women take more decisions concerning 
assets (column 4 of Model 5, Table 14.9).10 For households owning more 
land, women who are involved in a greater number of groups and make more 
decisions on credit tend to have lower BMI (column 7 of Models 2 and 3). With 
appropriate caveats, these results appear to indicate that the positive effect of 
different dimensions of female empowerment on food security outcomes is 
greater for smaller landowners, that is, for less well-off households. While 
these results are broadly consistent with the findings of Eswaran, Ramaswami, 
and Wadhwa (2013), they also point to the potential positive redistributive 
effect of focusing women’s empowerment efforts on poorer households.

14.4.3 Magnitudes of Women’s Empowerment Effects
Table 14.10 presents the elasticities of per capita calorie availability, household 
dietary diversity, and adult BMI with respect to the empowerment indicators 
and three household characteristics—number of food crops produced by 
household, years of education of household head, and area of cultivable land 
owned by household. Although the endogeneity tests lead to the rejection 
of the null hypothesis that the empowerment variables are exogenous, the 
IV diagnostics lead us to doubt the validity of our 2SLS estimates for some 
of the measures of empowerment.11 Moreover, although the empowerment 
indicators emerged as significant in the 2SLS base regressions, because the 
elasticities computed from the 2SLS specification use predicted values of both 
dependent and explanatory variables, the standard errors of the IV elasticities 
are quite large. These large standard errors lead to the inability to estimate 
elasticities precisely using the IV specification, and lead one to accept the null 
hypotheses that these elasticity estimates are insignificant, even if they are larger 
in magnitude than the OLS estimates. We therefore base our discussion of the 
elasticity estimates mostly on the OLS results, treating them as a lower bound, 
given the imprecision of the IV elasticity estimates. We find that the magnitude 
of the impact on calorie availability (column 1) and dietary diversity (column 3) 

10	However, both of these regressions have weak instruments, and the model is underidentified 
in the diet diversity regression with land interactions.

11	For Models 2 and 3 (group membership and credit decisions, respectively), instruments 
are weak in the calorie availability and diet diversity regressions; in Model 5 (women’s 
rights over assets), the Hansen J test rejects the null hypothesis that instruments are valid 
in the calorie availability regression.
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of the overall empowerment score is the highest—a 10 percent increase in the 
empowerment score leads to a 6.3 percent increase in calorie availability and a 
3.5 percent increase in dietary diversity in the OLS regressions. After controlling 
for the potential endogeneity of empowerment and crop production diversity, 
the magnitudes are even higher; a 10 percent increase in the empowerment 
score leads to a 24 percent increase in calorie availability (column 2) and a 13.6 
percent increase in dietary diversity (column 4), although as mentioned above, 
these elasticities are imprecisely estimated. Among the component indicators, 
the largest elasticities are with respect to women’s rights over assets (0.027 
for calorie availability and 0.022 for diet diversity) and women’s ownership of 
assets (0.026 for calorie availability and 0.021 for diet diversity) for the OLS 
estimates.12 We also find that most empowerment indicators have larger effects 
on calorie availability and dietary diversity than selected household variables, 
for both OLS and IV estimates. For example, based on the OLS estimates, we 
find that a 10 percent increase in the assets owned by woman has an effect of 
increasing calorie availability by 2.6 percent. However, the same proportional 
increase in the number of food crops, years of education of household head, 
and area of land owned lead to respective increases of 1.8, 0.09, and 0.11 percent 
in calorie availability. The relative magnitudes of empowerment elasticities 
compared to household characteristics are similar for the IV elasticities.

The magnitudes of the effects of the empowerment indicators on adult 
BMI are relatively smaller than the effects on other food security outcomes; 
OLS elasticities range from 0.001 (effect of number of groups women 
is active in on female BMI) to 0.008 (effect of overall empowerment on 
female BMI). For both OLS and IV estimates, we also find that the impacts 
of various indicators of empowerment on BMI are relatively smaller than 
that of other household characteristics.

Although the results of elasticities analysis point to the importance of 
women’s empowerment in general, and women’s asset ownership in particular, 
for improving household food security, they do not yield conclusive evidence 
that prioritizing women’s empowerment alone should take precedence over 
improving other determinants of food security. The magnitudes of the elasticity 
estimates, even where significant, are small. Moreover, one must recognize the 
limitations of elasticity analyses in general, because elasticities isolate the effects 
of a single variable, whereas food security is determined by the interaction of 
many variables, not just women’s empowerment. This analysis also does 
not indicate, in practice, how increases in these underlying variables are to be 
achieved. Because our elasticity estimates are computed at the sample means, 
they may not be indicative of differential responses across the empowerment 
or wealth distribution. This can be explored in future work.
12	For the 2SLS elasticities, the largest are with respect to credit, however, the instruments are weak.
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Table 14.11:	 Model 1: Women’s Empowerment Score and Per Adult Equivalent 
Calorie Availability

Variable Per adult equivalent calorie availability

OLS 2SLS
(1) (2)

Empowerment score of woman 288.921*** 1,100.588***
(62.155) (222.549)

Age (in years) of household head 15.973* 10.402
(8.263) (8.878)

Age-squared of household head -0.125 -0.070
(0.091) (0.098)

Years of education of household head 10.697** 10.458**
(4.301) (4.359)

Household head is farmer (=1, 0 otherwise) 113.970*** 128.657***
(34.050) (44.806)

Household head is trader (=1, 0 otherwise) 59.686 31.296
(49.750) (51.950)

Household size -96.703*** -91.121***
(11.207) (11.835)

Proportion of males 0-4 years old -944.962*** -979.262***
(262.404) (273.466)

Proportion of males 5-10 years old -957.435*** -1,031.235***
(245.035) (254.336)

Proportion of males 11-18 years old -1,067.528*** -1,142.455***
(239.740) (248.049)

Proportion of males 19-59 years old -1,333.262*** -1,336.144***
(201.741) (207.133)

Proportion of females 0-4 years old -962.667*** -947.325***
(261.802) (271.576)

Proportion of females 5-10 years old -502.199** -598.276**
(251.845) (259.839)

Proportion of females 11-18 years old -401.619 -533.342**
(258.228) (265.836)

Proportion of females 19-59 years old -647.129** -710.284**
(293.254) (301.181)

Proportion of females 60 years and older -22.718 -67.253
(328.560) (336.961)

Continued
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Continued from Table 14.11

Variable Per adult equivalent calorie availability

OLS 2SLS

(1) (2)

Number of food crops produced by household 46.953*** 38.191
(11.552) (30.280)

Number of dairy cows owned 61.363*** 53.355***
(13.387) (14.755)

Price of rice (in taka) -4.741 -1.389
(5.073) (5.225)

Ln (owned cultivable land+1) 37.980*** 39.720***
(10.885) (11.116)

Owns hand tube well (=1, 0 otherwise) 119.506*** 50.227
(34.431) (37.775)

Access to electricity (=1, 0 otherwise) 11.354 -19.400
(29.507) (31.497)

Division level fixed-effects Yes Yes

Constant 4,008.168*** 3,575.073***
(282.009) (309.563)

Observations 3,273 3,273

F 18.594 17.909

Adjusted R2 0.187 0.142

Hansen J p, Ho: instruments valid 0.249

Under ID test p, Ho: underidentified 0.000

Weak ID test stat (Kleibergen-Paaprk Wald F) 41.798

Anderson-Rubin, Ho: endogvars irrelevant

A-R Wald test, p-value 0.000

A-R Wald Chi2 test, p-value 0.000

Endogeneity test p, Ho: exogenous   0.000

14.5 Conclusions and Policy Implications
This chapter demonstrates that the recently-developed WEAI can be used 
not only to assess the extent of women’s empowerment in agriculture, 
but also to identify areas where the gaps in empowerment are greatest. 
By breaking down the WEAI into its component domains and indicators, 
we have identified that the domains of leadership in the community and 
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control of resources are the most promising areas for policy intervention. 
Our analysis also highlights the importance of increasing the number of 
groups in which women actively participate and increasing women’s control 
of assets. To what extent are the strategic and programmatic priorities of 
government and civil society aligned with closing empowerment gaps, 
specifically in these areas of greatest disempowerment? Because the NGOs 
sector has emerged as an important alternative delivery channel for social 
services, and provides complementary avenues for poor women to access 
basic services alongside state-run services (Nazneen, Hossain, and Sultan 
2011), we consider both government and civil society initiatives in answering 
this question.

These empowerment gaps must be taken in the context of the country’s 
impressive gains in women’s health and girls’ education relative to comparator 
countries in the past two decades (Nazneen, Hossain, and Sultan 2011), with 
rapid reduction in fertility rates, infant and child mortality, and maternal 
mortality, and the closing of the gender gap in primary and secondary 
enrollment. Women’s economic and social advancement are also stated 
goals of public policy, falling under the purview of the Ministry of Women 
and Children Affairs (MOWCA). In assessing progress in implementing 
the government’s policy commitments to gender equality, MOWCA (2010) 
finds that the greatest emphasis of government ministries is on improving 
the gender balance of staff and working conditions of women. However, less 
than a third of the ministries (14 out of 47 responding to a questionnaire) 
identify economic advancement as a programmatic area, and within this 
area, women’s economic participation in the labor force is emphasized, not 
increasing control over assets or income derived from economic activities. 
Protection of legal rights focused on birth registration, eliminating child 
labor, and combating early marriage and dowry-related violence, not on 
equal rights to own assets. The only program that explicitly mentions 
strengthening women’s rights to assets is a program of the Ministry of 
Land that leases out khas (government-owned) land to wives and husbands 
on an equal rights basis in the Model Village and Cluster Village Project 
(MOWCA 2010, 42).

With regards to leadership in the community, despite the two top political 
leaders being women, Bangladeshi women in general have fared far less well 
with respect to participation in national politics than women in comparator 
countries (Nazneen, Hossain, and Sultan 2011, 12). The established political 
parties tend to focus on conventional and uncontroversial women’s issues 
such as maternal healthcare, girl’s education, political participation, violence 
against women in the public sphere, and certain forms of domestic violence 
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such as dowry-related violence (Nazneen, Hossain, and Sultan 2011, 24). Policy 
documents and pronouncements on strengthening women’s leadership in the 
community are quite vague, although MOWCA (2011, authors’ translation) 
mentions the role of District Women Affairs Officers and Upazila Women 
Affairs Officers in implementing programs undertaken for development of 
women in economic advancement ministries, as well as a move to organize 
women into self-sustained groups at the village and union levels, with the 
possibility of registering these groups as formal organizations under different 
government organizations.

Donor policy documents do not highlight women’s participation in 
mass party politics as a route to women’s empowerment, but make greater 
reference to working with civil society as a route to strengthening women’s 
voice at the local levels (Nazneen, Hossain, and Sultan 2011). Nevertheless, 
civil society efforts need a supportive policy environment to be effective, 
and often work against deep-seated economic and social barriers to 
women’s empowerment. While NGOs have been active in increasing their 
membership base among poor rural women, women with more bargaining 
power within their households (owing to greater schooling or assets brought 
to marriage) are more likely to participate in NGOs (Quisumbing 2009). 
Group-based efforts have often been unable to reach the ultra-poor, because 
many group-based activities, such as those in microfinance, require a 
minimum level of resources for participation, such as funds for compulsory 
savings requirements.

Long-seated systems of property rights that favor men in terms of 
inheritance, and the difficulty that women face in accumulating assets that 
they can control, need to be addressed so that women can build up their 
control of assets. This suggests that reforms of inheritance and property 
rights law more broadly, and specific interventions to increase women’s 
control of assets, would be important parts of the policy agenda to reduce 
gender inequality. These could include targeted asset transfers to poor 
women (similar to those implemented by BRAC through its Targeting the 
Ultra Poor [TUP] Program) as well as efforts to improve women’s access 
to financial instruments (both savings and credit) so they can accumulate 
assets. However, even if assets are transferred to women, a recent impact 
evaluation of BRAC’s TUP program shows that there is no guarantee that 
they will retain control of the transferred assets or other assets acquired 
from incomes generated from the transferred assets (Das et al. 2013). 
While the National Women’s Development Policy formulated by the 
Ministry of Women and Children Affairs aims to ‘ensure full control of 
women of the property earned through own labor, inheritance, debt, land 
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and market management’ (MOWCA 2011, authors’ translation), it does 
not offer specific pronouncements about efforts to reform property law to 
improve gender equity. Our finding that not only absolute empowerment, 
but relative empowerment of women within households, also positively 
affects household food security provides additional support for policies to 
narrow the gender gap in Bangladesh.

Our results also highlight the importance of investing in the agriculture 
sector as a whole to increase production diversity. The BIHS results show 
that about 77 percent of the total cropped area in Bangladesh is under 
rice cultivation, implying very little crop diversity. Significant advances 
in agricultural research have focused mainly on rice. Our findings call 
for increased investment in agricultural research to enhance productivity 
of non-rice food crops such as pulses, vegetables and fruits. The positive 
impacts of tube well ownership and access to electricity also suggest that 
investments in complementary infrastructure will be important to increase 
household level food energy availability and dietary diversity. Lastly, 
continued investments in schooling, particularly of women and girls, will 
be important not only to increase food security, but also to narrow the 
gender gap in human capital.
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