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ABSTRACT 

The International Food Policy Research Institute is leading a three-year research program to assess the 
state of agricultural extension and advisory services provision in Malawi in order to inform the national 
extension policy review and reformation of government and donor processes and programming. This 
research program includes a series of studies undertaken in response to a request by the Ministry of 
Agriculture, Irrigation and Water Development to look closely at the state of extension services provision 
with the intent to further strengthen the contribution of these services to food security, economic growth, 
and the achievement of sustainable development goals.  

In this paper, we examine the role of gender in various pathways to food security in Malawi, 
emphasizing improved access to agriculture and nutrition information along these pathways and 
considering the implications of gender targeting for agriculture and nutrition extension services. We 
propose a gendered typology of households: those with both male and female adults, those with only adult 
males, and those with only adult females. We take a mixed-methods approach of sequential quantitative-
qualitative data collection, consisting of focus group discussions in eight districts and nationally 
representative household and community surveys. The results show that food insecurity is highest in 
male-only households. In dual-adult households, in which women are frequently tasked with attending 
training and meetings but have little power to implement lessons, joint access to information is a more 
powerful driver of food security than women’s access.  

Keywords:  gender, food security, agriculture, extension services, information, mixed methods, sub-
Saharan Africa 
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1.  INTRODUCTION 

Food security is a major development problem confronting many countries, including the overwhelming 

majority in Africa south of the Sahara. In this part of the world, millions of smallholder famers rely on 

agriculture to ensure their families’ livelihoods, yet low land productivity, inadequate agricultural inputs, 

labor limitations, and erratic rains translate into widespread food shortages, hunger, and poverty. Malawi 

is one of these countries. In Malawi, poverty, food insecurity, and undernutrition remain significant 

problems despite recent improvements in national food security and economic growth (Malawi, 

MoAIWD 2016; Harris, Meerman, and Aberman 2015; Pauw, Verduzco-Gallo, and Ecker 2015).  

In this paper, we explore the role gender plays in making households more food secure in 

Malawi. Our research departs from previous studies in a number of ways. First, we avoid the simple 

female-headed households (FHHs) versus male-headed households (MHHs) comparison and instead 

propose a typology of gendered households (households with both male and female adults, households 

with only male adults, and households with only female adults). While several studies have shown that 

FHHs have substantially higher food insecurity than MHHs (Tibesiga and Visser 2016; Kassie, Ndiritu, 

and Stage 2013; Kassie, Stage, et al. 2015), our typology allows us to estimate the contribution of males 

and females (jointly or separately) to household food security. Second, we examine how access to advice 

on crucial topics—nutrition, agricultural production, market access, and postharvest handling—affects 

food security. By focusing on this information and training pathway, we analyze whether the topic and the 

gender of the person receiving such information matter for our outcomes of interest. This contributes to 

the literature on gender-focused strategies and their connection with food security in Malawi and Africa 

south of the Sahara more broadly. Third, we analyze the different pathways leading to food security, with 

a focus on access to information and advisory services, and explore whether significantly different effects 

exist across these household types. Lastly, we also use a mixed-methods approach that relies on 

quantitative and qualitative empirical evidence to understand gender and intrahousehold dynamics 

relating to access to information as well as its effect on food security. Combining these approaches 
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enables us to triangulate the results and enriches the discussion with insights on pathways and 

mechanisms. 

The paper is structured as follows. Section 2 summarizes the salient points on gender and food 

security in the literature, both globally and focusing on Malawi. Section 3 describes our methods and data 

sources. Section 4 discusses the main results, using both quantitative and qualitative methods. Section 5 

concludes and highlights the major implications of our findings. 
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2.  GENDER AND FOOD SECURITY 

Gender Gaps and Food Security 
In general, evidence shows that households headed by females are less food secure than those headed by 

males, across different countries and contexts (Tibesiga and Visser 2016; Kassie, Ndiritu, and Stage 2013; 

Kassie, Stage, et al. 2015). Babatunde et al. (2008) also find FHHs more likely to skip meals in the 

presence of food shortages in Nigeria, while Sraboni et al. (2014) conclude that increasing women’s 

empowerment in agriculture is positively associated with better diets in Bangladeshi households.  

Importantly, however, some research in this area offers a more complex picture connecting 

gender and food security. Mallick and Rafi (2010), for example, focus on indigenous groups in 

Bangladesh and show that FHHs are not less food secure than MHHs, thanks to informal redistributive 

mechanisms as well as fewer restrictions on women’s access to the labor market within these groups. In 

Kenya and Malawi, Kennedy and Peters (1992) find that the interaction between income and gender 

matters most, as the proportion of income controlled by women is positively associated with a higher 

caloric intake. Relatedly, Levin et al. (1999) and Schmeer et al. (2015) emphasize the link between 

women’s access to resources and better household food security in Ghana and Nicaragua, respectively.  

These findings suggest that the relationship between gender, including household headship, and 

food security is complex and multifaceted. Thus, understanding the pathways leading to food security is 

essential to improving nutritional outcomes.  

Gendered Pathways from Agriculture to Food Security  
Productive capacity is determined to a large extent by ownership, use, and accumulated physical and 

human capital. Productive capacity, in turn, affects food security directly when households consume what 

they grow, and indirectly due to its effect on food markets, prices, and income from crop sales (FAO 

2001). When agricultural production is diverse, it can contribute to the diversity of foods available in 

markets and accessed (or directly consumed) by households. Furthermore, crops that are produced can be 

sold to provide the resources to buy different food items and thus enhance nutritional outcomes (Hawkes 

and Ruel 2007; Herforth and Harris 2014). 
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Although women account for a significant share of the agricultural labor force, they are typically 

disadvantaged in agriculture. In particular, women have less access to land, labor, agricultural inputs, and 

extension services (see, for example, Staudt 1978; Doss 2001; Ragasa et al. 2013). These circumstances 

reduce productivity levels and the adoption of new technologies, which then negatively influence food 

security (Udry et al. 1995; Ibnouf 2011; Doss 2001).  

Addressing these gender differences has proved instrumental to improving food security. For 

instance, multiple studies link women’s power over farmland, income, and resource allocation with higher 

spending on food, which positively affects child health and nutrition (Agarwal 1994; Hoddinott and 

Haddad 1995; Quisumbing 2003; Duflo and Udry 2004; Doss, 2006). Moreover, other works show that 

by adapting extension services to reach more women, through, for example, hiring more female extension 

workers, these services raise production levels and can be equally useful to men and women (Alene et al. 

2008). Lastly, most works reviewing agricultural interventions (for example, homestead gardening, 

livestock distribution, and land rights) conclude that, despite methodological limitations, programs that 

include gender considerations, empower women, make nutrition a key element, and target behavior 

change are better at accomplishing nutritional outcomes (for example, Leroy and Frongillo 2007; 

Arimond et al. 2011; Girard et al. 2012; Pandey, Mahendra Dev, and Jayachandran 2016). 

In this paper, we contribute to the understanding of the role of gender in household food security 

by differentiating household types beyond the common FHHs versus MHHs dichotomy. We introduce a 

new typology of households: (1) sole male adult households (SMHHs), (2) sole female adult households 

(SFHHs), and (3) households with both male and female adults, or dual-adult households with either male 

or female heads (DMHHs and DFHHs). This typology recognizes that these different household types 

face different constraints and might rely on different pathways to food security. Moreover, moving away 

from the simple FHH/MHH distinction allows us to determine, for example, the role of women in food 

security and how closing the remaining gender gaps within dual-adult households (DMHHs and DFHHs) 

can contribute to improving food security. Second, we analyze the pathways leading to food security, with 

a focus on access to information and advisory services, and explore whether significantly different effects 
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exist across these household types. Third, we explore gender gaps in access to different extension 

messages (nutrition, agriculture, market access, and postharvest handling). Exploiting variation in the 

content of advice is crucial to understanding how extension services can deliver better food security 

outcomes. This is also a substantial improvement over current research on MHHs and FHHs and food 

security, which in most cases captures access to extension services with a simple dummy variable (for 

example, Babatunde et al. 2008) or by considering the distance to the nearest extension office (for 

example, Kassie, Ndiritu, and Stage 2013; Kassie, Stage, et al. 2015). Table A.1 in the appendix identifies 

the literature reviewed that examines primarily MHHs and FHHs and their food security levels. 

Gender Gaps and Food Security in Malawi 
Malawi is one of the poorest countries in the world, and the majority of the population relies on 

agriculture for its livelihood (FAO 2011). The agricultural sector, mostly based on smallholder farmers 

producing rainfed maize from December to March, is also highly vulnerable to the adverse effects of 

climate change, and erratic harvests, food shortages, and hunger are widespread (FAO 2011; Kassie, 

Stage, et al. 2015; Kassie, Teklewold, et al. 2015). Furthermore, despite a significant investment in the 

Farm Input Subsidy Program and record economic growth between 2005 and 2011, poverty and 

undernutrition are still significant challenges for many Malawians (Verduzco‐Gallo, Ecker, and Pauw 

2014; Harris, Meerman, and Aberman 2015; Pauw, Verduzco‐Gallo, and Ecker 2015). Undernutrition and 

food insecurity are still widespread, with 37 percent of children under age five being stunted, according to 

the 2015/2016 Demographic and Health Survey, and 6.7 million people estimated to be in need of food 

assistance in the 2016/2017 crop year (Malawi, MoAIWD 2016).  

Various factors contribute to the persistence of food insecurity in Malawi. General explanations 

include overuse of land due to high population growth, limited access to improved inputs, and 

dependence on rainfed agriculture (Babu and Sanyal 2007; Benson 2015). Additionally, some research in 

Malawi indicates that gender differences in access to resources and services lead to gender gaps in 

technology adoption and agricultural productivity (Fisher and Kandiwa 2014) and contribute to food 

insecurity in the country (Riley 1995; Takane 2009; Kilic, Palacios-Lopez, and Goldstein 2013; Snapp 
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and Fisher 2015). Moreover, few studies show that extension services are mostly provided to male heads, 

who often do not work with female household members, and also tend to overlook the fact that women 

have “different roles, resources, constraints and responsibilities” (Riley 1995, 31). Also, recent studies 

show that gender and cultural norms limit women’s ability to attend training sessions (for example, 

perceptions that women cannot understand and do not have time) as well as their decision-making power 

over adoption and use of harvests (Mudege et al. 2016). These differences negatively affect agricultural 

productivity, the adoption of agricultural innovations, and food security (Chipande 1987; Kilic, Palacios-

Lopez, and Goldstein 2013). However, most of these studies have focused on household headship, that is, 

the difference between female- and male-headed households, and have ignored what is happening with 

female members in male-headed households, who are the majority of women farmers, and the gender 

relations in these households. Several experts have already highlighted the need for separate analysis and 

separate policies for female-headed households and females/wives in male-headed households: 

Beyond ensuring that female farmers have access to improved technologies, separate 
policies that are specifically aimed at female household heads vs. wives in MHHs might 
be needed to completely eliminate the gender gap in adoption of modern maize in 
Malawi. (Fisher and Kandiwa 2014, 111) 
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3.  METHODS AND DATA SOURCES 

To examine the pathways to household food security (HFS) and the association between gender gaps in 

these pathways and HFS, we use the conceptual framework presented in Figure 3.1. Pathways to HFS 

begin with gendered access to household assets, farm inputs, and skills, which determine (among other 

factors) production, and are influenced by exogenous external factors such as various shocks, weather 

risks, political processes, institutions, and social norms. Production can be used for own consumption or 

to yield agricultural income. Mediated by women’s time use and empowerment, crops and income (from 

crop sales or nonfarm sources) determine the quantity and quality of food available to the household. Of 

particular interest is the role of specific types of information along these pathways: agricultural, market, 

and nutrition information.  

Figure 3.1 Gendered pathways from agriculture to food security and nutrition  

 
Source:  Modified from Harris, Meerman, and Aberman (2015) and Herforth and Harris (2014).  

Note: To illustrate gender gaps: = male; = female. 
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Q-squared Approach 
The data sources used for this study include household and community surveys and focus group 

discussions. We followed a Q-squared research approach in which qualitative and quantitative rounds are 

undertaken separately but timed to create a process of “sequential mixing” (Grbich 2012; Kanbur and 

Ravi 2003). This allows for the qualitative and quantitative research approaches to address the 

requirements of their respective traditions, while still learning and adapting from each other. Specifically, 

the open questions that arose from the quantitative analysis were more deeply explored through the 

qualitative analysis process. 

The quantitative data consisted of household and community surveys conducted by the 

International Food Policy Research Institute (IFPRI) between August and October 2016, with the 

assistance of Wadonda Consult. The community survey covers 299 randomly selected communities in 

each district, excluding Likoma (see Ragasa and Niu [2017] for details). Within these 299 sample 

communities, a total of 3,001 households were randomly selected. This sample size enables analysis and 

statistical inference concerning Malawi’s farming population with a margin of error of less than 3 percent 

at a 95 percent confidence level. This sample size is nationally representative and far above the minimum 

sample size estimated using power calculations based on per capita expenditure and receipt of agricultural 

advice as the outcome variables. 

The sample households were asked to list all their plots; therefore, the same household dataset 

also contains detailed information on 6,282 plots, of which 43 percent are jointly managed by females and 

males, 22 percent are managed solely by females, and 34 percent are managed solely by males. Maize is 

the dominant crop, planted in 67 percent of plots, either alone or intercropped. Maize occupies 61 percent 

of total crop acreage, followed by beans (12 percent), groundnuts (9 percent), and tobacco (5 percent). 

In addition, 22 gender-disaggregated focus group discussion were undertaken, with a total of 113 

male and 141 female respondents, sampled from 11 communities in eight districts from the same 

geographic areas as the household and community surveys. The locations of these focus group 

discussions are illustrated in Figure 3.2. Our sampling approach purposively chose a mix of very remote 
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and more central communities to compare their experiences. These discussions were completed in 

January–February 2017. Focus group discussions were led by local enumerators fluent in the local 

Chichewa, Chibandya, and Chinyika languages. Discussions were recorded, transcribed, and translated, 

and then thematically coded according to a set of predetermined and empirically driven themes using 

NVivo 11. The focus group discussions included modules on gendered access to extension and training 

on agriculture, markets, and nutrition; information sharing among household members; and gendered 

barriers to the application of extension information. 

Figure 3.2 Map of Malawi and the locations of the focus group discussions and districts covered in 
the household and community surveys used in this paper 

 
Source:  IFPRI surveys (2016). 
Note: Surveys covered all districts (except Likoma), and 22 focus group discussions conducted by IFPRI in January–February 
2017 in 11 communities in eight districts, as marked above. The areas shaded blue are bodies of water. 
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Indicators  
Tables A.2 and A.3 in the appendix show the food security indicators used, measures of the different 

pathways, various household and community characteristics, and various controls used in the quantitative 

analysis.  

Food Security 
We use several food security indicators. First, the household dietary diversity score (HDDS) is applied, 

which is a count of food groups that household members have consumed over a 24-hour or seven-day 

reference period, following the approach documented by Swindale and Bilinsky (2006). Past studies show 

that a higher HDDS is associated with higher per capita consumption of calories in staples and nonstaples 

(Hoddinott and Yohannes 2002).  

Second, the food consumption score (FCS) calculates the frequency of consumption of different 

food groups by a household during a seven-day reference period, using weights assigned to each food 

group by nutritional value, adapted from the World Food Programme (WFP 2008). The FCS monitors 

changes in food-security status across large geographic areas and is positively associated with per capita 

calorie consumption (Jones et al. 2013; Lovon and Mathiassen 2014).  

Third, the household food insecurity access score (HFIAS) captures the experience of food 

insecurity, calculated following the questions adopted by Coates et al. (2007) reflecting the food 

insecurity of members of the household.  

Value of Production and Productivity 
We measure (1) the value of production of all croplands1 as a proxy for food access from own production 

and agricultural income of the household and (2) the value of yield per hectare of various crops to 

measure land productivity. We used farmgate or market price for the produce at the household or village 

level (whichever is available in the datasets). For productivity, the value of production is used instead of 

                                                      
1 For the value of production, we focus on quantifying crop production, and we use units of livestock owned separately in 

the food security models. 
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quantity of harvest because the majority of the plots were intercropped, making area estimates for each 

crop difficult to calculate. 

Access to Extension and Advisory Services 
Access to agricultural extension and advisory services is measured here as a dummy variable 

corresponding to the question, “Did you or anyone in your household receive any advice on agricultural 

production or marketing?” The question is asked pertaining to both the last 12 months and the last two 

years. The sources and the types of topics addressed by the extension services received (agricultural 

production, marketing, postharvest handling, and nutrition) are included in the datasets, and we use them 

for disaggregated analysis and measuring heterogeneous effects.  

Gender Gaps 
The dataset collected by IFPRI (2016) included basic characteristics of all adults in the household (female 

and male), all plots cultivated with field crops by households and the corresponding plot managers or 

decision makers, and data on access to knowledge, participation in community process, and technology 

adoption by the main female and male adult with the household. The household dataset covers 5,065 

individual respondents (54 percent female, 46 percent male) from interviews with the main female and 

main male adults in the 3,001 sample households (if applicable and available). Following the different 

pathways in Figure 3.1, we computed for the difference between female and male adults within the 

household in terms of access to extension service, knowledge, technology adoption, and participation in 

community processes. Our indicators are categorical variables representing no gap (both female and male 

receives, adopts, or participates), and the presence of a gender gap in either direction (solely male or 

solely female).  

Estimation Methods 
In theory, the contribution of a program, project, or service should be evaluated by estimating the average 

treatment effect on the treated (ATT): 

 𝐸𝐸(𝑦𝑦𝑖𝑖|𝐼𝐼 = 1) = 𝐸𝐸(𝑌𝑌𝑖𝑖1|𝐼𝐼 = 1) − 𝐸𝐸(𝑌𝑌𝑖𝑖0|𝐼𝐼 = 1), (1)  
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where 𝑦𝑦𝑖𝑖 denotes the unbiased food security effect for households i that have access to knowledge or of 

any of the HFS pathways described in Figure 3.1. And, for each pathway, we test whether there is an 

effect of the presence of a gender gap on HFS. Because we do not observe changes in the same 

households over time, we must compare households that are not identical. If households differ 

substantially in terms of observed or unobserved characteristics, this will lead to significant bias in the 

estimated effects. This is a crucial issue in cross-sectional datasets such as ours; however, there are 

several techniques to minimize this bias when estimating the magnitude of effects of different pathways 

and to determine whether a gender gap or greater equality matters. Among them are the use of various 

controls that would minimize the observed heterogeneity across the households through multivariate 

regression or matching techniques (Chiputwa, Spielman, and Qaim 2015); use of community or district 

fixed effects to control for heterogeneity coming from these levels (Slavchevska 2015); and use of 

instrumental variables that are significant in explaining the pathway but not directly affecting the food 

security outcome indicators in order to control for unobserved heterogeneity (Adams, Almeida, and 

Ferreira 2009; Sraboni et al. 2014).  

We employed these various techniques and compared the results to establish the robustness of our 

findings. In particular, we used multivariate regression, with many possible controls to address for 

possible heterogeneity; community or district effects to account for heterogeneity at those levels; and the 

instrumental variable approach using the predicted probabilities in the first-stage regression models as the 

instruments in the second stage (following the approach proposed by Adams, Almeida, and Ferreira 

[2009]). The variable we instrumented for is the receipt of advice, given the focus on information access 

in this paper. The instruments tried are various variables related to different sources or methods of 

accessing information or provision of extension services in the community or households, such as the 

presence of an extension agent in the community, or the frequency of using a radio or phone (see Table 

A.2 in the appendix). The F-statistic is highly significant (F-stat = 23.03). We also tried a composite 

index of these variables using principal component analysis, which is again highly significant in the first-

stage model (F-stat = 19.34) but not significant in the second-stage model explaining HFS. There is no 
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guarantee that we have addressed all the sources of heterogeneity inherent in cross-sectional data, but our 

main results are robust and consistent across multiple estimations, implying at least a strong association 

and an indication of the effect of the gender gaps on the various pathways to HFS. 
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4.  DISCUSSION OF RESULTS  

This section describes the results of the mixed-methods analysis. The quantitative model examines the 

significant pathways to greater HFS in Malawi, focusing on the role of information and advisory services 

and identifying the effects of gender gaps in agriculture and knowledge using multivariate ordinary least 

squares (OLS) regression and fixed effects. Table 4.1 shows the results of the estimation models, using 

HDDS and HFIAS as outcome indicators to examine differences in food security scores across household 

types. Table 4.2 shows disaggregated food security models restricted to each household type to determine 

differentiated pathways across them.  

Table 4.1 Estimation results on determinants of household food insecurity 
 (1) (2) 
Indicators HDDS /a HFIAS 
Gendered household types   
Households with sole male adults (SMHHs), -0.482** 0.591 
compared to DMHHs /b (0.214) (0.765) 

   Households with sole female adults (de jure FHHs),  0.025 1.170*** 
compared to DMHHs (0.110) (0.376) 

   Dual-adult households with female head (DFHHs)  -0.028 0.553 
(de facto FHHs), compared to DMHHs 
 

(0.141) (0.484) 

Own production and agricultural income   
Value of annual crop production (MWK 000) 0.000*** -0.004*** 
(rainy season) /c (0.000) (0.001) 

   Cultivates during dry (second) season (=1) 0.280*** -0.389 
 (0.082) (0.280) 

   Simpson index of diversification /d -0.081 0.590 
 (0.146) (0.500) 

   % of fruits harvested and consumed by household 0.005*** 0.004 
 (0.001) (0.004) 

   % of fruits harvested sold 0.006* -0.024** 
 (0.003) (0.011) 

   % of cassava harvested and consumed by household 0.005*** 0.003 
 (0.002) (0.006) 

   % of cassava harvested sold 0.009*** -0.017 
 (0.003) (0.011) 

   % of harvests sold (weighted by crop acre) 0.005 -0.030*** 
 (0.003) (0.010) 

   % of loss or wastage during postharvest -0.014*** 0.014 
 (0.028) (0.094) 

   Received postharvest advice (=1) /e 0.036 0.191 
 (0.093) (0.320) 
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Table 4.1 Continued 
 (1) (2) 
Indicators HDDS /a HFIAS 
Received market access advice (=1) /e 0.461*** 0.433 
 (0.105) (0.362) 
Nonfarm income and assets   
Number of goats, sheep, and pigs owned 0.010 -0.216*** 
 (0.012) (0.040) 

   Number of cattle and oxen owned -0.005 -0.057 
 (0.026) (0.091) 

   Number of poultry owned 0.019*** -0.073*** 
 (0.005) (0.016) 

   Off-farm is the main source of income (=1) 0.409*** -0.308 
 (0.084) (0.289) 

   Value of 11 asset types owned by household in 2015 /f 0.614*** -2.142*** 
 (0.171) (0.584) 
Nutrition knowledge   
Received nutrition advice (=1) /e 0.396*** -0.944*** 
 (0.091) (0.311) 
Household characteristics    
Highest grade level of education attained by head  0.086*** -0.342*** 
 (0.011) (0.039) 

   Household size -0.028 0.310*** 
 (0.018) (0.063) 

   Age of head -0.004 0.002 
 (0.003) (0.009) 

   Participates in agricultural committees (=1) 0.059 0.265 
 (0.086) (0.296) 
Community characteristics   
Community has health facility (=1) /g 0.252*** -0.744*** 
 (0.096) (0.211) 

   District fixed effects /h YES YES 

   Constant 3.737*** 11.733*** 
 (0.189) (0.650) 
Observations 2,699 2,649 
R2 0.150 0.161 
Adjusted R2 0.134 0.144 

Source:  IFPRI survey (2016).  
Note:  Standard errors in parentheses; (=1) represents dummy variables and coefficients represent discrete change of dummy 
variable from 0 to 1; * p < 0.10, ** p < 0.05, *** p < 0.01. /a HDDS (household dietary diversity score), adopted from Swindale 
and Bilinsky (2006), is a count of food groups, out of 10, that household members have consumed over a 24-hour and seven-day 
reference period. Results are similar when we used FCS (food consumption score), which is calculated using the frequency of 
consumption of different food groups by a household during the seven days before the survey, adopted from WFP (2008). Results 
are also similar when Poisson models are used, which are commonly used for count variables. HFIAS (household food insecurity 
access score) is calculated following the questions adopted by Coates et al. (2007) reflecting the food insecurity of members of 
the household. /b DMHH = dual-adult household with male head. /c USD 1 = MWK 720 (average in 2016). We also used 
landholdings or cropland area in place of production, which yielded similar results. We could not use both simultaneously in the 
estimation models due to their high correlation. /d SID = Simpson index of diversification = 1− ∑ 𝑝𝑝𝑖𝑖2,𝑘𝑘

𝑖𝑖=1  where p = share of land 
allocated to crop i. /e We also used instruments for advice to account for unobserved heterogeneity, following Adams, Almeida, 
and Ferreira (2009). Results are similar. /f We also used the 2010 figures to address possible simultaneity, but results are similar. 
/g We used other community controls such as the presence of grain mills, storage, and irrigation; distance to road and market; and 
number of projects, associations, and farmer clusters but all are insignificant. /h We also used community fixed effects and the 
results are similar, although the adjusted R-squared becomes low. 



16 

Table 4.2 Estimation results on determinants of household food insecurity, disaggregated by 
gendered household types 

 (1) (3) (4) 
Indicators HDDS /a 

(dual-adult 
household) 

HDDS 
(household with 

female only) 

HDDS 
(household 

with male only) 
Gender gaps    
Both female and male receive nutrition advice, 0.544***   
compared to no advice (0.130)   
    
Only male receives nutrition advice, 0.398***   
compared to no advice (0.135)   
    
Only female receives nutrition advice, 0.062   
compared to no advice (0.145)   
    
Both female and male receive market access advice, 0.877***   
compared to no advice (0.233)   
    
Only male receives market access advice, 0.310**   
compared to no advice (0.135)   
    
Only female receives market access advice, 0.543***   
compared to no advice (0.207)   
    
% of acreage jointly managed by female and male 0.004***   
 (0.001)   
    
% of acreage managed solely by female -0.001   
 (0.003)   
    
Gender gap in education (male – female) -0.085***   
 (0.015)   
Own production and agriculture income    
Value of annual crop production 0.000 0.003*** 0.002 
(MWK 000) during rainy season /b (0.000) (0.001) (0.001) 
    
Cultivated during dry season (=1) 0.328*** 0.315* -0.338 
 (0.096) (0.186) (0.579) 
    
Simpson index of diversification /c 0.088 -0.565*  
 (0.178) (0.296)  
    
% of fruits harvested and consumed by household 0.004** 0.006**  
 (0.002) (0.003)  
    
% of fruits harvested sold 0.003 0.004  
 (0.004) (0.008)  
    
% of cassava harvested and consumed by household 0.003 0.003  
 (0.002) (0.005)  
    
% of cassava harvested sold 0.008** 0.033***  
 (0.003) (0.011)  
    
% of harvests sold (weighted by crop acre) 0.005 0.013* -0.009 
 (0.003) (0.007) (0.019) 
    
% of loss or wastage during postharvest -0.012*** -0.013**  
 (0.003) (0.006)  
Nonfarm income and assets     
Number of goats, sheep, and pigs owned 0.014 0.010  
 (0.013) (0.048)  
    
Number of cattle and oxen owned -0.008 0.005  
 (0.029) (0.174)  



17 

Table 4.2 Continued 
 (1) (3) (4) 
Indicators HDDS /a 

(dual-adult 
household) 

HDDS 
(household with 

female only) 

HDDS 
(household 

with male only) 
Number of poultry owned 0.014*** 0.037**  
 (0.005) (0.015)  
    
Off-farm is main income of household 0.426*** 0.373** 0.163 
 (0.100) (0.184) (0.582) 
    
Value of 11 asset types owned by HH in 2015 /d 0.544*** 0.794 0.256 
 (0.177) (3.175) (2.300) 
Nutrition knowledge    
Received nutrition advice (=1) /e  0.334* 1.366** 
  (0.187) (0.576) 
Household characteristics    
Household size  -0.017 -0.010 -0.256 
 (0.022) (0.045) (0.176) 
    
Age of head -0.000 -0.004 -0.003 
 (0.004) (0.006) (0.015) 
    
Highest grade level of education attained by head  0.129*** 0.109 0.095*** 
 (0.017) (0.075) (0.029) 
    
District fixed effects /f YES YES YES 
    
Constant 3.249*** 3.578*** 3.508*** 
 (0.234) (0.449) (1.053) 
Observations 1,938 444 120 
R2 0.158 0.261 0.173 
Adjusted R2 0.133 0.173 0.085 

Source:  IFPRI surveys (2016).  
Note:  Standard errors in parentheses; (=1) represents dummy variables and coefficients represent discrete change of dummy 
variable from 0 to 1; * p < 0.10, ** p < 0.05, *** p < 0.01. /a HDDS (household dietary diversity score). Results are similar when 
we used FCS (food consumption score) and HFIAS (household food insecurity access score). /b USD 1 = MWK 720 (average in 
2016). We also used landholdings or cropland area in place of production, which yielded similar results. We could not use both 
simultaneously in the estimation models due to their high correlation. /c SID = Simpson index of diversification = 1 − ∑ 𝑝𝑝𝑖𝑖2𝑘𝑘

𝑖𝑖=1 , 
where p = share of land allocated to crop i. /d We also used the 2010 figures to address possible simultaneity, but results are 
similar. /e We also used instruments for advice to account for unobserved heterogeneity, following Adams, Almeida, and Ferreira 
(2009). Results are similar. /f We also used community fixed effects and the results are similar, although the adjusted R-squared 
becomes low. 

The qualitative data examine behaviors and preferences related to accessing extension and 

advisory services for agriculture, marketing, and nutrition. Specifically, women and men were asked to 

discuss who usually attends training and meetings or receives information on these topics (women, men, 

or both). In addition, the sharing of information was discussed, as well as differences in the application of 

the information depending on who attended the training.  

Food Security by Gendered Household Types 
We find more muted results for the difference in HFS between FHHs and MHHs, which is heavily 

emphasized in the literature. We find that sole female adult households (SFHHs) (commonly known in 
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the literature as de jure FHHs) have lower food security as measured by HFIAS than other household 

types. However, they do not have statistically different HDDS and FCS than other household types. 

Surprisingly, we find lower HDDS and FCS for sole male adult households (SMHHs) compared to other 

household types, after controlling for various observed characteristics. From Table 4.3, these gender 

differences depend on the food groups. SMHHs are less likely to consume roots and tubers, legumes and 

nuts, and vegetables than other households. However, SFHHs are less likely to consume roots and tubers, 

meat, milk products, fats and oil, and sugar than other households. These results highlight the need to 

include men, especially those in SMHHs, in nutrition education programs and not to limit these programs 

to women, which reflects stereotypical gendered responsibilities.  

Table 4.3 Difference in consumption of food groups by gendered household types 
Food groups Total Dual-adult 

households 
Households with sole 
female adults 

Households with 
sole male adults 

Whether household members consumed the food group in the last 24 hours (figures are the proportion of 
those households consuming)  
Grains and cereals 0.96 0.96 0.97 0.90 
Root, tubers 0.37 0.39 0.29 0.30 
Legumes and nuts 0.43 0.45 0.39 0.31 
Vegetables 0.85 0.85 0.85 0.72 
Meat, fish, egg 0.49 0.51 0.37 0.45 
Fruits 0.21 0.22 0.17 0.20 
Milk and milk products 0.11 0.11 0.07 0.19 
Fats and oil 0.43 0.45 0.34 0.45 
Sugar  0.34 0.35 0.29 0.37 
Spices 0.63 0.63 0.65 0.61 
Count of days in a week when household members consumed the particular food group (figures are 
the average number of days per week, 0–7) 
Grains and cereals 6.33 6.36 6.31 5.88 
Root, tubers 1.38 1.48 0.99 1.04 
Legumes and nuts 1.28 1.34 1.10 0.85 
Vegetables 4.68 4.71 4.72 3.79 
Meat, fish, egg 1.51 1.59 1.06 1.82 
Fruits 0.84 0.89 0.67 0.66 
Milk and milk products 0.48 0.48 0.34 0.96 
Fats and oil 2.21 2.33 1.58 2.43 
Sugar  1.78 1.83 1.46 2.05 
Spices 4.35 4.34 4.40 4.16 

Source:  IFPRI survey (2016). 
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Based on further analysis of the data, 38 percent of men in SMHHs have never been married, 40 

percent are separated or divorced, and 22 percent are widowers. They have the lowest access to nutrition 

advice and therefore are least likely to be aware of messages such as the need to consume six food groups 

daily and other nutrition messages. Given the strong social imperative that women be responsible for food 

preparation, men are not usually trained in these activities, and therefore we find that they are lagging 

behind in terms of consumption of diverse foods.  

From the own production pathway, we find that households with both genders or dual-adult 

households with female head (DFHHs) (commonly known in the literature as de facto FHHs) have lower 

crop production and productivity per hectare than other household types, while SMHHs are less likely to 

adopt management practices than other household types (Table A.4 in the appendix). The latter may be 

due to their smaller household size and its implications for farm labor.  

Our results highlight the need for more nuanced analysis rather than simply comparing food 

security levels between male- and female-headed households. It is clear from our results that differences 

across household types are not straightforward and depend on the differentiated pathways to food 

security. We further discuss these differences below. 

Gendered Access to Information 
Access to nutrition education is found to be a significant driver for HFS, as measured by HDDS. There is 

heavy emphasis on maize nsima, a dish made mostly of maize flour, in the diets of most households in 

Malawi (Table 4.3, in which the grains and cereals category is mostly maize nsima). Regardless of the 

household type, there is very low consumption of milk products and fruits. Only 11 percent of households 

consume milk or milk products daily, and the average frequency of consumption is about once every two 

or three weeks. Even for nonmaize staple crops such as roots, tubers, legumes, and nuts, only 37–43 

percent of households are consuming these on a daily basis, or only once every week or two on average. 

While these results are impacted by socially based food preferences and limited access to diverse foods, 

the positive association with nutrition extension and education indicates that nutrition education is one 

important strategy for improving food security and diet diversity in the Malawian context.  
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Access to agricultural extension is a predictor of own production, which in turn influences HFS. 

Access to market information, in addition to production advice, is associated with higher production and 

HFS. Based on these results, combining agriculture, market, and nutrition information provision among 

rural producers proves to be a significant driver for HFS. This is the main idea of the farmer business 

schools, which are being promoted by several government and nongovernment programs and are showing 

promising results (based on a survey of key informants conducted November 7–10, 2016). 

The strongest association with HFS is the nutrition education provided to SMHHs, which is 

consistently shown in Tables 4.1 and 4.2. Within dual-adult households (DMHHs and DFHHs), those in 

which both female and male heads receive nutrition education have the highest HFS. These results align 

with studies that emphasize the importance of nutrition education (Arimond et al. 2011; Girard et al. 

2012; Kerr et al. 2016). Moreover, higher HFS is also associated with both female and male heads 

receiving agricultural and market information. This is consistent with studies highlighting the joint 

participation of women and men in training and access to extension services (Lambrecht et al. 2016 on 

adoption of mineral fertilizer in eastern Democratic Republic of Congo). 

We further examine these pathways, and explanations for their significance, through insights 

from the focus group discussions. The qualitative results yield a typology of gendered approaches to 

extension services and other human capacity strengthening in the household and the community. The first 

approach divides capacity-strengthening activities in line with stereotypical gender roles, in which only 

women attend nutrition-focused training and meetings and only men attend agriculture and marketing 

training and meetings. This approach was commonly found in remote communities. The second approach 

emphasizes attendance for men and women across all categories of training and meetings. In the third 

approach, women more frequently attend agricultural or nutrition training and meetings than men, even in 

the case of dual-adult households (DMHHs and DFHHs). This third approach was most commonly 

described across respondents, especially by women. However, rather than being viewed as an 

empowering opportunity to participate in more training than their husbands or other men in the 

community, it was described as a burden placed on them by busy or disinterested husbands.  
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In communities that divided training according to stereotypical gender roles, women were seen as 

caring for the home and the kitchen while men were described as “directors of agriculture” in the home. 

In communities where women participated most, women and men explained that men were apparently 

disinterested or prideful. Sometimes men explained that they were busy doing piecework or fishing, 

which made it impossible for them to participate in training. Men often explained that they were busier 

than women, so they sent their wives to participate. The presence of groups, projects, or cooperatives was 

frequently described as a reason why men and women would both attend a training session. The quotes 

below illustrate the common view that women were tasked with participation in training, either because 

men were earning off-farm income or because they were negligent: 

Female respondent: “Men are not always around home; they are even somewhere 
playing Bawo [board game], or having a drink. Whilst women we are mostly at the 
house, so any message that wants a family representation, women find themselves there, 
and men just hear the end results.” 
Male respondent: “In most meetings it is the women that dominate because for us men we 
go to look for money to buy food for the house.” 

Even though most communities placed responsibility on women to attend training, there were 

often exceptions; in these cases, men were still described as having higher access to market information. 

And even when respondents described joint participation, nutrition training sessions were a common 

exception, as they were still primarily attended by women.  

We also explored the patterns of information sharing within the household when only one 

household member attended. While it was common to share information, a number of constraints were 

mentioned, both to sharing and to applying the information learned. Women reported having to approach 

information sharing cautiously so as not to hurt the pride of their husbands, or to avoid times when they 

had been drinking. Men sometimes questioned the ability of their wives to comprehend training messages 

and noted that their wives at times resisted new approaches the men learned without them. The following 

quotes illustrate challenges to sharing information in the household: 

Female respondent: “We just need to find a good time to tell the husband, and see his 
mood at the time before telling them what we want to say. Otherwise they will beat you.”  
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Male respondent: “When the males learn separate, the female will oppose because they 
have not heard, and also when the female learn in absence of a male, the males will also 
argue because they were not taught together.” 

Another quote illustrates the barriers to accepting the shared messages when men question 

women’s understanding of the messages they learn: 

Male respondent: “I might think she is lying [incorrect] and the extension agent can 
explain better, and because she did not ask the extension worker did not explain.” 

Finally, a number of respondents described the potential benefits of learning together. In addition 

to ensuring that the family retained the information, frequently they described a need for the household to 

learn together in order to support a unified vision for the development of the household moving forward. 

This idea is illustrated in the quote below:  

Female respondent: “[If we learn together] there won’t be any tricks towards each other. 
If you have agreed on what to grow, let’s say peas, then come the time of selling, 
everyone will have the sense of ownership and with equal contribution we can all make 
sure that the money is [going] towards improving the household, because the woman’s 
money is mostly used on the household. But such things can only happen if we would 
have more of these kinds of meeting that would see both men and women together and 
learn as a family.” 

Other Gendered Pathways to Household Food Security 
Our results confirm earlier findings that own crop production is a strong predictor of HFS. Gendered plot 

management seems to matter both directly, through consumption of own production, and indirectly, as an 

asset useful for food purchase and risk management (Table 4.1 and Table A.5). Greater acreage jointly 

managed by women and men within households is associated with greater HFS. Our data show that 

regardless of the crop, roughly 43–49 percent of plots are jointly managed, and 22–33 percent are 

managed by women or men only. The proportion of plots managed solely by women is not very different 

from that of plots managed solely by men, with a slightly greater proportion of female-only managers for 

vegetables and a greater proportion of male-only managers for tobacco. This debunks the notion of 

gendered crops (Doss 2001; Aberman and Roopnaraine 2015), as decision making and management are 

largely shared by females and males regardless, and depend more on household dynamics and strategic 

alliances than commonly described in the literature (for example, Randolph and Sanders 1988). 
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Our results also confirm the critical importance of assets (especially livestock units) and other 

sources of food or income (dry-season farming, harvesting tree crops and cassava, and nonfarm income), 

both to directly purchase food and to increase own production (Table 4.1 and Table A.4). In particular, 

off-farm income and landholdings are strong predictors of technology adoption. This is consistent across 

household types. 

There is some evidence that commercialization of production is a significant predictor of HFS, as 

found in previous studies (Kennedy 1994; Mazunda, Kankwamba, and Pauw 2015). It is especially 

important for SFHHs. There are indications of postharvest losses affecting HFS, but they are significant 

in only a few models. This contrasts with earlier studies (see FAO 2013; Gustavsson et al. 2011; HLPE 

2014) but is in line with the complexities of measuring food wastage and loss highlighted by Chaboud 

and Daviron (2017). We did not find evidence of a positive association between crop diversification and 

household dietary diversity, in contrast to other studies (see Jones, Shrinivas, and Bezner-Kerr 2014; 

Mazunda, Kankwamba, and Pauw 2015). However, we find strong evidence of planting cassava and fruit 

trees and harvesting fruits and cassava, either for own consumption or for sale, to be strong predictors of 

HFS.  

We also find a positive association between participation in agricultural and development 

committees and production, although not directly on HFS (in contrast to Sraboni et al. 2014). Similar to 

the training and meetings discussed above, participation by both women and men in agricultural and 

development committees is associated with higher HFS. 

Lastly, the education level of the household head is very important for all household types. 

Moreover, within dual-adult households (DFHHs and DMHHs), closing the gender gap in education is 

also a predictor of HFS. Female adults having an education level that is closer to that of their husbands or 

male adults in the household is associated with greater HFS. This may be important because the ability to 

understand extension messages may be dependent on the level of education and literacy of the rural 

population.  
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5.  CONCLUSIONS 

Our results confirm earlier findings that education, assets (most importantly, livestock units), and other 

sources of food or income (dry-season farming, planting trees and harvesting fruits, and nonfarm income), 

access to information, and agricultural productivity-enhancing technologies are significant factors 

affecting HFS. We also demonstrate that the content or topic of extension services and information 

provided matters. Education on nutrition and market access is consistently and positively associated with 

better food security. Additionally, advice on agricultural production and market access is also consistently 

and positively associated with better agricultural production, which is a critical pathway to HFS. 

Combined provision of agriculture, market, and nutrition information for rural producers proves to be a 

significant driver for HFS. Closing the gender gaps in these various pathways also clearly accelerates 

improvements in HFS, which in turn fuel greater food security at the community and national levels.  

This joint participation in nutrition education can also empower women by making men key 

partners in ensuring good household nutritional outcomes along with women. That is, given women’s 

increasing participation in activities outside the household (for example, political, training attendance, and 

economic activities), sharing this responsibility with their husbands can be tremendously useful for the 

division of household chores and for making joint decisions about resource allocation.  

While we would expect women’s access to information and training to lead to improved food 

security (via empowerment and productive capacity), the quantitative results also show that joint access is 

a much more powerful driver of food security, especially for nutrition and marketing information. The 

qualitative evidence adds to this powerfully in that women in dual-adult households are frequently given 

the responsibility of attending training and meetings. This tendency, counter to common 

conceptualizations of gendered responsibilities, reflects the discourse on women’s time poverty, in which 

many gendered development interventions unintentionally increase the time burden faced by women 

(Herforth and Harris 2014). Thus, while we would expect information and training to be empowering for 

women, it can also be an added burden.  
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Whether or not these training sessions or meetings are viewed as extra work may depend on their 

quality and their ability to strengthen capacity (see Ragasa, Mazunda, and Kadzamira 2016). Moreover, 

exploiting other cost-effective delivery methods, such as radio and phone messaging, can be a useful way 

to minimize the time burden of participation in human capacity-strengthening programs. These mass 

media can be especially useful for awareness campaigns, which can then be followed up with more 

intensive training and farm demonstrations based on the demand and needs of the communities. The 

location and timing of more intensive training and meetings should be chosen in such a way as to increase 

the likelihood of participation by both men and women without taxing other productive activities, 

household chores, and child care.  

Women and men both report barriers to sharing and applying information learned from training 

sessions and meetings attended alone. In particular, joint attendance was viewed as important both to 

reinforce the messages learned in order to facilitate adoption and to promote a unified whole-family 

approach to household development, as suggested by Cornwall (2000). Furthermore, barriers to the 

sharing and adoption of the information and messages learned by women likely diminish the importance 

of receiving those messages, as women in dual-adult households are tasked with hearing the messages but 

have limited ability to apply them, which is similar to the findings of Mutenje et al. (2016).  

With respect to the gendered household types, this paper finds that, contrary to widespread belief, 

FHHs are not always the most food insecure. We highlight here a more nuanced analysis and 

interpretation due to the complexities of the pathways to HFS. SFHHs (or those commonly called de jure 

FHHs in the literature) have lower food security in some aspects and SMHHs are disadvantaged in other 

aspects. Both have indications of lower levels of HFS. While narrowing the gaps between FHHs and 

MHHs can contribute to food security, this focus would be incomplete and insufficient for addressing 

food insecurity holistically. What our study highlights is a differentiated strategy for dual-adult 

households (most of these are those called MHHs in the literature) to ensure that both female and male 

decision makers have access to information and to close the gender gaps in terms of education, 

participation in community committees and processes, and plot management. For SMHHs, formal 
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education and literacy levels and nutrition education seem to be the most significant pathway to improved 

food security. For SFHHs, landholdings, harvesting tree crops, assets, and health-related information 

seem to be the most relevant characteristics driving HFS.  

Our results also have implications for national nutritional policy. Recent efforts toward “gender-

sensitive” nutrition policies still consider nutrition a women’s responsibility (Mkandawire, Hendricks, 

and Mkandawire 2016). However, our results indicate that food and nutrition security should be a shared 

and joint responsibility of women and men.  Household food and nutrition security can be improved by 

delivering nutritional advice to men and women jointly at the household and the community level and by 

making both men and women responsible for HFS and nutritional outcomes.  
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APPENDIX:  SUPPLEMENTARY TABLES  

Table A.1 Selected literature on gender dimensions of food security 

Author(s) 
(Year) Country Some key results Sample Dependent variable(s) Key independent variable(s) 

Tibesiga 
and Visser 

(2016) 

South Africa  
(urban and 
rural areas) 

MHHs are more food secure than 
FHHs; there is a wider food 
security gap in rural areas.  

1,100 households 
engaged in smallholder 
subsistence farming 

A subjective and an objective 
measure of household food 
security  

Male- vs. female-headed 
households  

Schmeer et 
al. (2015) 

Nicaragua Maternal access to social and 
economic resources reduces 
household food insecurity. 

Sample of 443 
households in Leon, 
Nicaragua 

Perceived household food 
insecurity, adult and child food 
insecurity 

Maternal economic and social 
resources 

Kassie, 
Stage et al. 

(2015) 

Malawi FHHs have lower food security 
than MHHs due to lower levels of 
productive assets and returns to 
these resources.  

Nationally 
representative sample 
of 1,920 farm 
households and 6,052 
plot-level observations 

Self-reported subjective 
household food security status 

Male- vs. female-headed 
households, de jure and de 
facto  

Kassie, 
Ndiritu, and 

Stage 
(2013) 

Kenya The food security gap between 
MHHs and FHHs is explained by 
differences in their observable and 
unobservable characteristics.  

Household and plot 
data from 605 farm 
households and 2,831 
plots in 88 villages in 
five districts 

Households’ self-reported 
subjective food security status 

Male- vs. female-headed 
households, de jure and de 
facto  

Sraboni et 
al. (2014) 

Bangladesh Increases in women’s 
empowerment are positively 
associated with calorie availability 
and dietary diversity at the 
household level.  

Nationally 
representative sample 
of rural Bangladesh; 
final sample of 3,273 
farm households  

Per capita calorie availability, 
household dietary diversity (7-
day recall), and adult BMI 

Women’s Empowerment in 
Agriculture Index 

Mallick and 
Rafi (2010) 

Bangladesh There are no significant differences 
in the food security between FHHs 
and MHHs of indigenous ethnic 
groups. The result does not hold if 
Bengalis (outside the indigenous 
groups) are included in the sample. 

510 households from 
each of the five ethnic 
groups, totaling 2,550 
households  

Households’ self-reported 
subjective food security status 

Male- vs. female-headed 
households (dichotomous 
measure, self-reported) based 
on (1) income earner and (2) 
ultimate decision maker in 
family  

Owusu et 
al. (2011) 

Ghana Nonfarm work improves household 
income and food security status. 
Males contributed to higher 
incomes and better food security 
than their female counterparts. 

300 households in 10 
rural communities  

Household income and food 
security indicators: (1) 
household does not mortgage 
its standing field crops for 
current consumption and (2) 
household’s harvested food 
stock declines during critical 
periods of food shortages 

Household participated in 
cash-oriented nonfarm work or 
not, disaggregated male- vs. 
female-headed households  
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Table A.1 Continued 

Author(s) 
(Year) Country Some key results Sample Dependent variable(s) Key independent variable(s) 

Babatunde 
et al. 

(2008) 

Nigeria FHHs used more of the severe 
coping strategy of skipping meals. 
Education and off-farm income helps 
FHHs improve food security, while 
farm size and crop output will be 
more beneficial for MHHs. 

Representative sample 
of 60 farm households 
in Kwara state in north-
central Nigeria 

Level of vulnerability to food 
insecurity: index based on how 
the households adapt to the 
presence or threat of food 
shortages—use, frequency, 
and severity of using coping 
strategies such as consuming 
less food 

Female- vs. male-headed 
households 

Levin et al. 
(1999) 

Ghana Women are less likely to be 
employed as wage earners, and 
more likely to work as street food 
vendors or petty traders, but tend to 
allocate more of their budget to 
basic goods. Women earn lower 
incomes, but tend to allocate more 
of their budget to basic goods for 
themselves and their children, while 
men spend more on entertainment 
for themselves only. Despite lower 
incomes and additional demands on 
their time as housewives and 
mothers, FHHs, petty traders, and 
street food vendors have the largest 
percentage of food-secure 
households. 

559 urban households 
in 16 enumeration 
areas 

Household food budget share, 
calories per adult equivalent 
unit per day, and price per 
1,000 calories 

Female- vs. male-headed 
households 

Kennedy 
and Peters 

(1992) 

Kenya and 
Malawi 

Food security and preschooler 
nutritional status are influenced by 
the interaction of income and the 
gender of the head of household. 
The proportion of income controlled 
by women has a positive influence 
on caloric intake.  

Not specified Household caloric intake and 
child caloric intake 

Female- vs. male-headed 
households, de jure and de 
facto and migrant 

Source:  Various studies specified in the table. 
Note:  BMI = body mass index; FHH = female-headed household; MHH = male-headed household.
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Table A.2 Descriptive statistics of variables used in the estimations (N = 3,001 households; 299 
communities) 

Variable Mean SD Min. Max. 
Outcome variables 

    

Household dietary diversity score (HDDS)  4.82 2.15 0.00 10.00 
Food consumption score (FCS) 34.60 18.52 0.00 126.00 
Household food insecurity access score (HFIAS) 9.91 7.61 0.00 27.00 
Value of production (MWK 000) during 2016 rainy season * 201.64 297.38 1.96 4,043.25 
Value of production (MWK 000 / hectare) during 2016 rainy season * 81.99 74.69 1.28 704.15 
Agricultural diversification, commercialization, and postharvest 
loss 

        

% of fruits harvested that are consumed by household 17.02 31.46 0.00 100.00 
% of fruits harvested that are sold 2.74 11.56 0.00 100.00 
% of cassava roots harvested that are consumed by household 6.49 22.79 0.00 100.00 
% of cassava roots harvested that are sold 1.97 11.92 0.00 100.00 
Simpson crop diversification index * 0.60 0.30 0.00 1.00 
Planted more than 1 crop (0/1) * 0.54 0.50 0.00 1.00 
Number of different crops planted * 2.84 1.31 1.00 9.00 
% of harvest sold (weighted by crop acreage) 7.70 14.09 0.00 100.00 
Cultivated during dry (second) cropping season (0/1) * 0.38 0.49 0.00 1.00 
Number of maize bags wasted or lost during postharvest of 10 bags  0.40 1.42 0.00 10.00 
Indicators of income and assets 

    

Main source of income is off-farm (0/1)  0.34 0.47 0.00 1.00 
Landholding (acre) 2.78 3.22 0.00 79.47 
Land area cultivated with crops (acre) * 2.41 2.04 0.00 21.27 
Livestock units owned 

    

   Number of goats, sheep, and pigs owned 1.78 3.55 0.00 71.00 
   Number of cattle and oxen owned 0.34 1.62 0.00 26.00 
   Number of poultry owned  5.01 8.88 0.00 120.00 
Nonfood per capita expenditure (MWK 000,000) 0.18 0.04 0.00 11.00 
Value of assets (MWK 000,000) 0.05 0.27 0.00 8.89 
Access to extension and advisory services *         
Received some nutrition- or health-related advice in past 2 years (0/1) 0.58 0.49 0.00 1.00 
Received some agriculture-related advice in past 2 years (0/1) 0.52 0.50 0.00 2.00 
Received some market-access-related advice in past 2 years (0/1) 0.21 0.41 0.00 1.00 
Received some processing- or postharvest-related advice in past 2 
years (0/1) 

0.31 0.46 0.00 1.00 

Awareness of improved practices * 
    

Number of improved agricultural technologies members have 
knowledge of  

4.67 3.08 0.00 11.00 

Members have knowledge of dietary diversity practices (0/1) 0.73 0.45 0.00 1.00 
Members have knowledge of iron-rich foods (0/1) 0.31 0.46 0.00 1.00 
Members have knowledge of the benefits of iodized salt (0/1) 0.54 0.50 0.00 1.00 
Indicators of connectivity         
Number of associations that head is a member of 0.35 0.66 0.00 7.00 
Members participate in village agricultural committees (0/1)* 0.37 0.48 0.00 1.00 
Frequency of going to markets (1 = most frequent, 5 = least frequent) 3.25 1.03 1.00 5.00 
Frequency of going to town (1 = most frequent, 5 = least frequent) 1.92 0.92 1.00 5.00 
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Table A.2 Continued 
Variable Mean SD Min. Max. 
Adoption of technologies * 

    

Quantity of inorganic fertilizer applied (kg) 105.63 162.07 0.00 2,725.00 
Applied organic fertilizer (0/1) 0.45 0.50 0.00 1.00 
% of crop area planted with modern varieties 0.80 0.34 0.00 1.00 
Number of improved practices adopted 2.06 1.24 0.00 9.00 
Household characteristics         
Age of head 40.72 15.81 15.00 90.00 
Highest education grade level attained by head 5.82 3.80 0.00 15.00 
Male head (0/1) 0.75 0.43 0.00 1.00 
Member is a lead farmer (0/1) 0.16 0.36 0.00 1.00 
Household size 5.07 2.39 1.00 32.00 
Community characteristics (N = 299) 

    

Distance to nearest market (km) 3.67 4.96 0.00 30.00 
Distance to nearest paved road (km) 15.42 18.36 0.00 132.00 
Number of development projects in community 3.01 1.61 0.00 9.00 
Community has adopted Model Village concept (0/1) 0.20 0.40 0.00 1.00 
Community has elementary school (0/1) 0.81 0.40 0.00 1.00 
Community has mills (0/1) 0.70 0.46 0.00 1.00 
Community has storage facility (0/1) 0.20 0.40 0.00 1.00 
Community has irrigation infrastructure (0/1) 0.26 0.44 0.00 1.00 
Number of farmer clusters in the community  3.44 25.98 0.00 400.00 
Instruments for advice tried 

    

Number of extension workers working in the community  1.19 0.73 0.00 8.00 
Extension worker lives in the community (0/1) 0.24 0.43 0.00 1.00 
Frequency of using radio (1 = most frequent, 5 = least frequent) 2.42 1.50 1.00 5.00 
Frequency of viewing television (1 = most frequent, 5 = least frequent) 4.40 1.06 1.00 5.00 
Frequency of using cell phone (1 = most frequent, 5 = least frequent) 2.30 1.53 1.00 5.00 
Community has health facility (0/1) 0.25 0.43 0.00 1.00 
Number of lead farmers in the community  2.60 2.97 0.00 40.00 
Resident of the community was a member of Parliament (0/1) 0.08 0.28 0.00 1.00 
Current resident of the community is a member of Parliament (0/1) 0.10 0.30 0.00 1.00 
Member of Parliament visited in the last 6 months (0/1) 0.25 0.43 0.00 1.00 

Source:  IFPRI survey (2016).  
Note:  *Variables with gender gap within households in the datasets. HDDS, adopted from Swindale and Bilinsky (2006), is a 
count of food groups, out of 10, that household members have consumed over a seven-day reference period. FCS is calculated 
using the frequency of consumption of different food groups by a household during the seven days before the survey, adopted 
from WFP (2008). HFIAS is calculated following the questions adopted by Coates et al. (2007) reflecting the food insecurity of 
members of the household. SID = Simpson index of diversification = 1 −∑ 𝑝𝑝𝑖𝑖2,𝑘𝑘

𝑖𝑖=1  where p = share of land allocated to crop i. 
USD 1 = MWK 720 (average in 2016). 
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Table A.3 Descriptive statistics of gender gap variables used in the estimations (N = 3,001 
households) 

Variable Mean SD Min. Max. 
Gender gap in access to nutrition extension 

    

No member received nutrition advice (0/1) 0.42 0.49 0.00 1.00 
Both female and male received nutrition advice (0/1) 0.20 0.40 0.00 1.00 
Only male received nutrition advice (0/1) 0.16 0.37 0.00 1.00 
Only female received nutrition advice (0/1) 0.21 0.41 0.00 1.00 
Gender gap in access to production extension 

    

No member received production advice (0/1) 0.48 0.50 0.00 1.00 
Both female and male received production advice (0/1) 0.16 0.37 0.00 1.00 
Only male received production advice (0/1) 0.20 0.40 0.00 1.00 
Only female received production advice (0/1) 0.16 0.37 0.00 1.00 
Gender gap in access to market access extension 

    

No member received market access advice (0/1) 0.79 0.41 0.00 1.00 
Both female and male received market access advice (0/1) 0.03 0.17 0.00 1.00 
Only male received market access advice (0/1) 0.12 0.33 0.00 1.00 
Only female received market access advice (0/1) 0.06 0.24 0.00 1.00 
Gender gap in access to postharvest extension 

    

No member received postharvest advice (0/1) 0.69 0.46 0.00 1.00 
Both female and male received postharvest advice (0/1) 0.07 0.26 0.00 1.00 
Only male received postharvest advice (0/1) 0.14 0.35 0.00 1.00 
Only female received postharvest advice (0/1) 0.10 0.30 0.00 1.00 
Gender gap in awareness of nutrition practices 

    

No member is aware of dietary diversity practice (0/1) 0.27 0.42 0.00 1.00 
Both female and male are aware of dietary diversity practice (0/1) 0.32 0.46 0.00 1.00 
Only male is aware of dietary diversity practice (0/1) 0.15 0.36 0.00 1.00 
Only female is aware of dietary diversity practice (0/1) 0.26 0.44 0.00 1.00 
Gender gap in participation in community committees and meetings 

    

No member participates (0/1) 0.63 0.48 0.00 1.00 
Both female and male participate (0/1) 0.08 0.27 0.00 1.00 
Only male participates (0/1) 0.17 0.38 0.00 1.00 
Only female participates (0/1) 0.12 0.32 0.00 1.00 
Gender gap in land access 

    

% of plot acreage managed by female solely  25.16 42.63 0.00 100.00 
% of plot acreage managed by male solely 34.78 46.15 0.00 100.00 
% of plot acreage managed by both female and male jointly 40.07 47.87 0.00 100.00 
Gender gap in education  

    

Highest education grade level of male minus education grade level of female 1.28 4.17 -15.00 15.00 
Source:  IFPRI survey (2016). 
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Table A.4 Estimation results on determinants of value of crop production, productivity, and 
technology adoption 

 (1) (2) (3) 
Indicators Value  

(MWK 000) /a 
Productivity 

(MWK 000/ha) /a 
Number of improved 

ag. practices 
adopted /b 

    
Gendered household types    
Households with sole male adults (SMHHs), 8.944 1.891 -0.211*** 
compared to dual-adult households with male 
head (DMHHs) /c 

(22.626) (7.389) (0.079) 

    
Households with sold female adults (de jure 
FHHs),  

1.201 -5.652 -0.007 

compared to DMHHs (11.687) (3.818) (0.039) 
    
Dual-adult households with female head (DFHHs)  -35.113** -16.359*** -0.009 
(de facto FHHs), compared to DMHHs 
 
Input use and technology adoption 

(14.950) (4.883) (0.048) 

Quantity of inorganic fertilizer used (kg) 0.482***   
 (0.030)   
    
Quantity of inorganic fertilizer used (kg/acre)  0.001***  
  (0.000)  
    
Applied organic fertilizer (=1) 5.796 4.870*  
 (8.376) (2.736)  
    
% of cropland acres with modern variety 22.688* 7.271*  
 (12.302) (4.015)  
    
Number of improved management practices 
adopted 

7.323** 3.289***  

 (3.631) (1.186)  
Nonfarm income and assets    
Off-farm is main source of income -3.132 -0.058 -0.067** 
 (8.789) (2.870) (0.029) 
    
Crop area (acre) 52.632*** -5.984*** 0.035*** 
 (2.506) (0.768) (0.007) 
    
Value of 11 asset types owned by household in 
2015 /d 

28.493 15.197** 0.016 

 (18.603) (5.976) (0.044) 
    
Number of goats, sheep, and pigs owned 6.533*** 1.969*** 0.002 
 (1.231) (0.400) (0.003) 
    
Number of cattle and oxen owned 8.658*** 1.468 -0.009 
 (2.767) (0.901) (0.008) 
    
Number of poultry owned 2.646*** 0.944*** 0.002 
 (0.490) (0.160) (0.001) 
Access to extension services    
Received production advice (=1) /e 8.129 7.077** 0.157*** 
 (9.116) (2.974) (0.030) 
    
Received market access advice (=1) /e 27.166** 0.950 0.140*** 
 (10.789) (3.524) (0.033) 
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Table A.4 Continued 
 (1) (2) (3) 
Indicators Value  

(MWK 000) /a 
Productivity 

(MWK 000/ha) /a 
Number of improved 

ag. practices 
adopted /b 

Household characteristics     
Highest grade level of education attained by head  2.595** 2.096*** 0.007* 
 (1.219) (0.398) (0.004) 
    
Household size -1.034 -0.051 0.010* 
 (1.943) (0.634) (0.006) 
    
Age of head -0.700** -0.123 0.001 
 (0.286) (0.093) (0.001) 
    
Member participates in agricultural committees 15.688* 2.167 0.169*** 
 (9.236) (3.017) (0.029) 
Agroecological conditions    
10-year average temperature (Celsius) -14.951** -11.047*** -0.040* 
 (6.819) (2.215) (0.022) 
    
Number of abnormal months in 2016 3.263 -8.610** -0.019 
 (12.592) (4.093) (0.041) 
    
District fixed effects /f YES YES YES 
    
Constant -43.208** 62.118***  
 (20.729) (6.769)  
Observations 2,750 2,750 3,000 
R2 0.466 0.092  
Adjusted R2 0.457 0.076  
    
Log lik.   -4,539.262 
Chi-squared   333.099 

Source:  IFPRI survey (2016).  
Note:  Standard errors in parentheses; (=1) represents dummy variables and coefficients represent discrete change of dummy 
variable from 0 to 1; * p < 0.10, ** p < 0.05, *** p < 0.01. /a Log forms were also used but the signs of the variables of interest 
are the same. /b Estimated using Poisson models, which are commonly used for count data. /c USD 1 = MWK 720 (average in 
2016). We also used landholdings or cropland area in place of production, which yielded similar results. We could not use both 
simultaneously in the estimation models due to their high correlation. /d We also used the 2010 figures to address possible 
simultaneity, but results are similar. /e We also used instruments for advice to account for unobserved heterogeneity, following 
Adams, Almeida, and Ferreira (2009). Results are similar. /f We also used community fixed effects and the results are similar, 
although the adjusted R-squared becomes low. 
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Table A.5 Estimation results on determinants of value of crop production, productivity, and technology adoption, disaggregated by 
household type 

Indicators (1) (2) (3) (4) (5) (6) (7) (8) 
 Value of 

prod. 
(DMHH) 

Value of 
prod. 

(DFHH) 

Value of 
prod. 

(SFHH) 

Value of 
prod. 

(SMHH) 

Value of 
prod. per 

ha 
(DMHH) 

Value of 
prod. per 

ha 
(DFHH) 

Value of 
prod. per 

ha 
(SFHH) 

Value of 
prod. 
per ha 

(SMHH) 
Gender gaps         
Both female and male receive production  33.741** -21.099   8.175* -16.434   
advice, compared to no advice (16.310) (66.738)   (4.947) (25.732)   
         
Only male receives production advice, 4.891 -15.487   10.099** 26.779   
compared to no advice (14.473) (50.207)   (4.396) (19.428)   
         
Only female receives production advice, -17.989 3.894   -4.524 9.787   
compared to no advice (19.732) (23.661)   (5.992) (9.110)   
         
% of acreage jointly managed by female and 
male 

0.278** 1.784**   0.036 0.258   

 (0.118) (0.867)   (0.036) (0.336)   
         
% of acreage managed solely by female 0.429 1.604*   -0.011 0.272   
 (0.405) (0.853)   (0.123) (0.330)   
         
Gender gap in education (male – female) 0.412 0.334   -0.224 -0.232   
 (1.816) (2.876)   (0.551) (1.113)   
         
Both female and male participate in 
committees, compared to no participation 

33.524* -98.462   4.229 -21.654   

 (19.564) (88.195)   (5.943) (33.927)   
         
Only male participates in committees,  21.536 5.557   1.685 20.549   
compared to no participation (14.310) (52.767)   (4.346) (20.400)   
         
Only female participates in committees,  -6.047 -8.966   -3.462 -3.760   
compared to no participation (20.921) (25.824)   (6.354) (9.901)   
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Table A.5 Continued 
Indicators (1) (2) (3) (4) (5) (6) (7) (8) 
 Value of 

prod. 
(DMHH) 

Value of 
prod. 

(DFHH) 

Value of 
prod. 

(SFHH) 

Value of 
prod. 

(SMHH) 

Value of 
prod. per 

ha 
(DMHH) 

Value of 
prod. per 

ha 
(DFHH) 

Value of 
prod. per 

ha 
(SFHH) 

Value of 
prod. 
per ha 

(SMHH) 
Input use and technology adoption         
Quantity of inorganic fertilizer used (kg) 0.462*** 0.513*** 0.411*** 0.420*     
 (0.035) (0.128) (0.089) (0.211)     
         
Quantity of inorganic fertilizer used (kg/acre)     0.001*** -0.000 0.042** 0.028 
     (0.000) (0.004) (0.016) (0.021) 
         
Applied organic fertilizer (=1) 1.384 34.146 0.065 12.500 4.363 15.101* 6.284 2.810 
 (11.243) (20.652) (10.613) (24.836) (3.415) (8.010) (6.263) (15.297) 
         
% of cropland acres with modern variety 28.728* -13.661 12.198 32.443 5.305 3.207 5.362 37.023* 
 (17.159) (33.361) (13.189) (30.313) (5.203) (12.847) (7.817) (18.818) 
         
Number of improved management practices  6.493 20.775** -4.370 10.512 3.496** 4.262 0.733 -0.444 
adopted (4.684) (10.433) (5.109) (13.290) (1.423) (4.029) (3.022) (8.270) 
 
Nonfarm income and assets 

        

Off-farm is main source of income (=1) -3.175 6.570 -9.284 -20.255 0.656 3.853 -0.187 -21.520 
 (11.801) (25.513) (10.788) (23.800) (3.584) (9.894) (6.400) (14.823) 
         
Crop acre (acre) 54.429*** 44.993*** 24.535*** 61.194*** -5.446*** -4.100 -16.171*** -5.691* 
 (3.202) (7.620) (5.261) (4.773) (0.905) (2.857) (2.928) (2.935) 
         
Value of 11 asset types owned by household 
in 2015 

17.703 44.527 378.517* 251.295*** 11.272* 60.841* 206.822* 76.886 

 (21.465) (89.021) (193.790) (91.984) (6.423) (34.093) (114.789) (51.332) 
         
Number of goats, sheep, and pigs owned 6.519*** 2.907 12.753*** 7.665 1.770*** 2.135* 3.292** -1.061 
 (1.505) (3.315) (2.748) (8.365) (0.455) (1.262) (1.621) (5.227) 
         
Number of cattle and oxen owned 11.026*** -5.744 16.091 4.784 1.759* -0.849 -0.781 5.630 
 (3.369) (7.306) (10.783) (12.050) (1.020) (2.758) (6.397) (7.083) 
         
Number of poultry owned 2.626*** 3.137** 1.975** -1.462 0.915*** 0.934 1.502*** -0.684 
 (0.606) (1.543) (0.917) (2.110) (0.184) (0.598) (0.545) (1.314) 
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Table A.5 Continued 
Indicators (1) (2) (3) (4) (5) (6) (7) (8) 
 Value of 

prod. 
(DMHH) 

Value of 
prod. 

(DFHH) 

Value of 
prod. 

(SFHH) 

Value of 
prod. 

(SMHH) 

Value of 
prod. per 

ha 
(DMHH) 

Value of 
prod. per 

ha 
(DFHH) 

Value of 
prod. per 

ha 
(SFHH) 

Value of 
prod. 
per ha 

(SMHH) 
Access to extension services         
Received production advice (=1)   -6.403 -28.406   -0.584 -9.649 
   (11.652) (24.312)   (6.922) (15.130) 
         
Received market access advice (=1)   13.898 53.247   -3.206 -0.422 
   (17.010) (33.305)   (10.086) (20.703) 
Agroecological conditions         
10-year average temperature (Celsius) -17.762** -9.153 -8.517* -10.538 -12.995*** -8.814 -9.509*** -7.163 
 (8.987) (16.100) (4.929) (11.211) (2.726) (6.228) (2.902) (6.974) 
         
Number of abnormal months in 2015 5.751 -17.383 18.858*** 18.663 -6.520 -13.783 6.974* 16.551 
 (16.850) (28.670) (7.180) (16.902) (5.117) (11.098) (4.179) (10.308) 
Household characteristics         
Highest grade level of education attained by 
head  

2.475 -0.117 3.444* 5.150 2.158*** -0.687 3.455*** 3.220 

 (2.036) (4.105) (1.823) (3.223) (0.617) (1.593) (1.062) (1.956) 
         
Household size 0.681 -3.138 1.827 -15.184* 0.410 -0.384 0.847 -2.135 
 (2.641) (4.505) (2.709) (8.376) (0.800) (1.725) (1.597) (5.334) 
         
Age of head -1.180*** -1.459* 0.084 -1.016 -0.206 -0.209 0.218 -0.627 
 (0.430) (0.761) (0.336) (0.622) (0.131) (0.294) (0.198) (0.386) 
         
Member participates in committees (=1)   4.049 0.009   -1.351 6.061 
   (12.723) (26.893)   (7.560) (16.876) 
         
District fixed effects YES YES YES YES YES YES YES YES 
         
Constant 336.664 106.257 138.404 176.435 380.059*** 271.728* 249.561*** 200.331 
 (228.223) (420.615) (130.276) (288.145) (69.261) (162.696) (76.658) (179.316) 
Observations 1,961 223 447 120 1,961 223 447 120 
R2 0.451 0.481 0.432 0.825 0.094 0.160 0.194 0.311 
Adjusted R2 0.435 0.326 0.408 0.783 0.068 -0.091 0.161 0.147 

Source:  IFPRI survey (2016).  
Note:  Standard errors in parentheses; (=1) represents dummy variables and coefficients represent discrete change of dummy variable from 0 to 1; * p < 0.10, ** p < 0.05, *** p 
< 0.01. 
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