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ABSTRACT 

This dissertation analyzes household level food and nutrition security from three 

different viewpoints.  The first essay uses data collected from 2260 rural households by the 

United States Agency for International Development (USAID) Feed the Future Program, and the 

Ghana Government Ministry of Food Agriculture to estimate the prevalence of food insecurity, 

and to analyze the factors that are associated with rural household level food insecurity.  The 

study used the Food Consumption Score (FCS) as the index for assessing household food security 

status.  The results showed that 66% of the sampled households were food insecure, whiles 17% 

were found to be on the borderline, and 17% found as food secure.  Food insecurity was found to 

be more pronounced among female-headed households.  The results from the ordinal logit 

estimation showed that improved education, increased household income, improved access to 

agricultural credit and large farm size increases the probability of households to be categorized 

into high food security status while increased food prices and large household size reduces the 

probability of households to be categorized into high food security status.  The second essay 

focused on the impact of the government of Ghana Block Farm Program on rural households’ 

farm productivity, farm income, food security status, and nutritional status.  The study used 

primary data collected from 504 households including both program participants’ households and 

non-participants households.  The results of the study showed that participation in the block farm 

program had a direct significant positive effect on crop productivity and farm income.  In 

particular, the program participation increased the productivity of maize, rice, and soybean by 

19.4%, 16.3%, and 9.0% respectively.  Also, the program participation was found to increase 

households’ farm income by 17%.  Furthermore, the program’s impact on improving household 

food security status and household nutrition status were found to be positive, but not significant.  
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The results of the study further revealed high prevalence of household malnutrition status as 

indicated by 80% of women of reproductive age being classified as energy deficient.  The last 

essay used data from 504 households to develop food insecurity map and child 

undernourishment map, which provide visual information regarding the two phenomena in 

Northern Ghana. The food insecurity and undernourishment maps developed show that spatial 

patterns of food insecurity and undernourishment differ across different geographical areas, and 

across households within a particular area.  The maps also show that food secure and well-

nourished households are not isolated from food insecure households, but are spread across 

districts in Northern Ghana. 
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CHAPTER 1 

INTRODUCTION 

According to the United States Department of Agriculture (USDA), food insecurity is 

defined as a situation in which regular access to adequate food is limited by the shortage of 

money and other resources at certain times during the year (USDA, 2015).  According to the 

Food and Agricultural Organization (FAO), “food security exists when all people, at all times, 

have physical, social and economic access to sufficient, safe and nutritious food which meets 

their dietary needs and food preferences for an active and healthy life” (FAO, 1996).  In 1996, 

member countries at the United Nations World Food Summit (WFS) made a commitment to 

exterminating hunger and thus, the objective of the Millennium Development Goals (MDGs) 

was to halve hunger by 2015 (Ashghar and Ahmed, 2013).  The 2017 edition of the FAO report 

on ‘The State of Food Insecurity in the World- Building Resilience for Peace and Food Security, 

indicates that 815 million people in the world are chronically undernourished due to food 

insecurity (FAO, 2017).  The report further states that the food insecurity situation has worsened 

in sub-Saharan Africa, South-Eastern Asia and Western Asia.  The situation has deteriorated 

notably in situations of conflict and conflict combined with droughts or floods (FAO, 2017).   

According to the Ghana Ministry of Food and Agriculture (MoFA), the causes of food 

insecurity in Ghana have been found to be complex and inter-related, ranging from 

overdependence on unreliable rainfall pattern, high illiteracy, and poor access to production 

resources, and lack of improved agricultural technologies (MoFA, 2016).   The Ghana Statistical 

Services (GSS) reports that food insecurity and undernourishment in Ghana is more prevalent in 

the rural areas, which are characterized by high levels of poverty, high incidence of under-five 

and maternal mortality and a high level of underdevelopment (GSS, 2014).    In particular, food 
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insecurity and undernourishment are more prevalent in the rural areas of Northern Ghana as 

compared to other parts of the country (MoFA, 2013).  The high incidence of food insecurity has 

been found to contribute to reduced productivity and increased health expenditure of rural 

households in the region (GSS, 2014).  Addressing food insecurity among rural households in 

Northern Ghana has been an essential national goal.  The government of Ghana and its 

development partners continue to make investments to reduce the number of people who are 

food insecure and undernourished in the region.   

This dissertation analyzes household level food and nutrition security from three 

different viewpoints.  Chapter 2 of this dissertation uses data collected from 2260 rural 

households by the USAID-Feed the Future Program, and the Ghana Government Ministry of 

Food Agriculture to estimate the prevalence of food insecurity, and to analyze the factors that are 

associated with household level food insecurity in northern Ghana.  Chapter 3 empirically 

determines the impact of a major food security intervention program on households’ food crop 

productivity, household farm income, household food security status, and household nutrition 

status. Lastly, Chapter 4 of the dissertation creates and uses spatial patterns to assess food 

security and nutrition status among households in Northern Ghana towards proper identification 

and targeting of the most food insecure households.  
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CHAPTER 2 

DETERMINANTS OF RURAL HOUSEHOLDS’ FOOD SECURITY 

STATUS IN NORTHERN GHANA 

 

Introduction 

Food is an important requirement for the existence and continued subsistence of the human 

race, and it is an essential need of humans and animals.  Human beings need food to generate the 

energy and nutrients needed to ensure growth and development of the body.  Notwithstanding 

the importance of food to the human body, the incidence of food insecurity in the world cannot 

be denied.  According to the Food and Agricultural Organization (FAO), in 2016, about 850 

million people in the world were found to be undernourished (FAO, 2017).  The situation is 

worse for Sub-Saharan Africa (SSA) which has been described as the world’s most malnourished 

and food insecure region.  Despite the global decline in under-nutrition, many parts of Sub-

Saharan Africa continue to face food insecurity.   

According to the 2014 World Bank Report on Ghana’s economic growth, the country has 

made steady economic growth over the last five years, with an annual GDP growth of 5.3%, 

which is above the SSA average of 4.9 percent (World Bank, 2014).  Regardless of this steady 

economic growth, food insecurity is still evident and remains a challenge to human development 

and economic growth particularly among rural households in Ghana.  According to the Ghana 

Statistical Service (GSS), food insecurity and malnutrition are more severe in the rural areas of 

Northern Ghana, where more than 80% percent of the population were identified to be food 

insecure during the 2010 national population census (GSS, 2010).   
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The worrying situation of food insecurity and malnutrition in Northern Ghana is one of 

the justifications for the implementation of government’s policy intervention programs that are 

targeted at improving food security (MoFA, 2010).   Between 2000 and 2015, the government of 

Ghana has implemented a number of food security intervention programs in Northern Ghana 

including the Livestock Development Program (LDP), the Northern Rural Growth Program 

(NRGP), the Rice Sector Support Project (RSSP), the Fertilizer Subsidy Program (FSP), the Root 

and Tuber Improvement and Marketing Program (RTIMP), and more recently, the Block Farm 

Program (BFP).  These intervention programs are not implemented in isolation, but are 

implemented within the social, economic, cultural, and political setting of the space within which 

they are implemented.  Thus, the implantation, success, and/or failure of these intervention 

programs to achieve their objectives are influenced by social, cultural, economic, and 

demographic characteristics of the target population (Pieters et al, 2013).   The impact of these 

factors are experienced at both the macro and micro levels of implementation. 

At the micro level, these factors influence the type of agricultural technologies adopted 

by farmers, the type of crops farmers’ produce, the acceptability and consumption of certain food 

items, cooking practices, and crop cultivation methods.   From a food security policy perspective, 

it is essential to understand the factors that determine of food security at any level of analysis 

including the individual level, regional level, national level, and global level analysis.  A better 

understanding of the cultural, social, and economic factors influencing household food security is 

significant to the implementation of policies and interventions that would have maximum 

impact.  The determination and analysis of these socioeconomic factors are also important to 

inform and provide policymakers a better understanding of the variables or factors that need to 

be prioritized to reduce food insecurity among rural households in the region. 
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Previous studies have underscored the need to understand the socioeconomic factors that 

influence food security at the household level in different parts of the African continent.  For 

example, Abebaw et al (2010) suggested the need for policymakers to understand the cultural, 

political and environmental factors that influence rural household food security in Ethiopia.  

Similarly, Gabrehiwot and van der Veen (2014) recommended implementing agencies in 

Tanzania to understand the rural settings within which food security intervention programs are 

implemented to achieve maximum results.   Despite the call to understand the factors that 

influence rural household food security, there is a gap in the literature with respect to what these 

factors are, and how these factors influence food security among rural households in the 

Northern Ghana.   

Previous studies that have been undertaken in Ghana regarding the determinants of 

household food security by Adom (2014) was done at the national level.   Results of these studies 

have been reported on an aggregate basis, but as noted by the FAO (2009), high food security 

status at the global or national level does not guarantee high food security status at the household 

level.  According to the Food Entitlement Theory, food availability or food security at the global 

and national level alone cannot be an assurance of household food security (Sen, 1981).  

Motivated by the need to understand the dynamics of food insecurity at the household level in 

Northern Ghana, this research was conducted to identify and analyze the factors that influence 

rural household food security.   Specifically, this study was designed to determine food security 

status using household level data, and to analyze the significant socioeconomic factors that affect 

food security status of rural households in Northern Ghana. 
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Literature Review 

 The concept of food security has changed over time from the 1970s, when the concept 

only emphasized global and national food security, to its new paradigm, which gained 

prominence in the 1980s and emphasizes household and individual food security (Smith et al, 

2006).  The evolution of the concept makes food security a complex theory for discussion among 

experts with regards to what the concept really means, and its measurement at the global, 

national and household levels (Clay, 2002).  This literature review examines the different 

definitions of the concept of food security as defined by previous authors and how it has evolved 

over the years. The review also focuses on the different theoretical views of previous researchers 

regarding household food security measurement.  The review ends with a review of previous 

empirical studies on food security and its determinants at the household level particularly among 

rural households in Africa.  

The review of the literature helps this research by providing a clear understanding of the 

concept of food security and how its empirical assessment has been carried out by previous 

researchers.  In addition, this literature review provides a clear understanding of the causes and 

consequences of household food insecurity.  It also helps to identify some of the appropriate 

indicators that have been used to assess household food security.  The review of the literature 

further helps this research to identify some of the socioeconomic factors that have been found 

empirically to influence rural households’ food security and how these factors have been 

analyzed by previous empirical works.  

 The definition and concept of food security have evolved over time, just as the theory of 

food security itself, and there have been many definitions of the concept of food security.  

According to Maxwell et al (2013), there are approximately two hundred (200) definitions and 
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four hundred and fifty (450) measuring indicators of food security.  Regardless of the many 

definitions of the concept of food security, all the definitions emphasize the shift from macro-

level to micro-level concerns, and from an adequate level of food supply towards concerns to 

meet the ever-growing food demand (Maxwell et al, 2013).   

As pointed out by Maxwell et al (2013), about 80% of the literature on the concept and 

definition of food security dates from the period 1986 – 1991.   During this period, food security 

was generally analyzed at the macro and micro levels as well as time or spatial dimension.  At 

the macro level, the World Food Conference in 1974 defined food security on the global and 

national basis as “the availability at all times of adequate world food supplies of basic foodstuffs 

to sustain a steady expansion of food consumption and to offset fluctuations in production and 

prices” (FAO, 1974).   The FAO in 1983 defined food security on the basis of the difference 

between food demand and food supply as “ensuring that all people at all times have both 

physical and economic access to the basic food that they need” (FAO, 1983).   This definition 

was based on theories such as the Food Availability Decline Theory.  This conceptualization of 

food security focused on the supply-side and disregarded the many factors that influence the 

demand side of food security (Shaw, 2007).   At the national level, Alamgir and Arora (1991) 

defined food security as “assured availability of food to meet per capita minimum requirements 

for a period, which is usually a year.’’ 

In the 1980’s however, the concept of food security focused more on the stability or 

secured food access which was influenced primarily by Sen’s Theory of ‘Food Entitlement’, 

which considered access to food as a basic human right (Sen, 1981).   There was thus, a shift in 

thinking by practitioners from macro level towards micro level food security, hence the emphasis 

on household level food security.  The concept of food security at the household and individual 
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level took a center stage in 1986 by the World Bank (Clay, 2002).  In the Bank’s paper prepared 

for the International Fund for Agricultural Development (IFAD), Alamgir and Arora (1991) 

made a clear distinction between the various levels of food security.  They defined a food secure 

household as a “household with enough food to address the minimum food intake by its 

members based on individual characteristics such as age, sex, pregnant or not, work type and 

body weight” Alamgir and Arora (1991).  

The conceptualization of food security objectives by Koc et al (1999) however, goes past 

the adequacy of food to food quality.  The goals highlight the availability, accessibility, 

acceptability, and adequacy dimensions of food security.  They defined availability as the 

physical existence of food in large quantities and defined accessibility as the ability to obtain 

quality food at all times for a healthy living.  The authors further defined food acceptability as 

the cultural and symbolic reception of the food available based on the socioeconomic and 

sociocultural conditions of the household or individual.  According to the authors, adequacy is 

seen as a long-term sustainability of the food system to cater for current and future generation. 

Apart from the macro-micro level conceptualization of food security, there is a time 

dimension which describes the intensity and characteristics of household food insecurity. As 

pointed out by Clay (2002) in the World Bank Report on Poverty and Hunger, there is temporal 

dynamics of food insecurity.   The difference between chronic food insecurity caused by poverty 

and low income and transitory food insecurity resulting from the disaster, economic collapse or 

conflict are considered under the temporal dimension of food insecurity (World Bank, 1986).       

The concept of food security has been defined to include both physical and economic 

access to food that meets dietary requirements and food preferences. The 1996 World Food 

Summit defined food security as “food security exists when all people, at all times, have physical 
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and economic access to sufficient, safe and nutritious food that meet their dietary needs and food 

preferences for an active and healthy life” (FAO, 1996).   The USDA defines food security at the 

household level as a household having the means to access food by all members at all times to 

enough food for an active, healthy life (USDA, 2006).   According to the USDA, food security 

includes at a minimum the ready availability of nutritionally adequate and safe foods and an 

assured ability to acquire acceptable foods in socially acceptable ways. These definitions 

introduce a multidimensional nature of the concept of food security including food availability, 

food access, food use (utilization), and stability.  According to the FAO, food availability is the 

“obtainability of sufficient or adequate quantities of food of appropriate quality, supplied through 

domestic production or imports”. Food access refers to “access by individuals to adequate 

resources for acquiring appropriate foods for a nutritious diet.”  Food use refers to “the 

utilization of food through adequate diet, clean water, sanitation, and healthcare to reach a state 

of nutritional well-being where all physiological needs are met.”  Stability refers to “the 

assurance of access to adequate food at all times by a population, household or individual” 

(FAO, 1996).   

 Given the multidimensional characteristics of the concept of food security, researchers 

and policymakers realized the need for a different approach to the measurement of food security 

at the different levels (Kennedy, 2002).  There is not a single measure that has been used to 

adequately capture all the four dimensions of food security, though many indicators and 

measures of food security have been developed (Coates, 2013).  According to Coates et al 

(2007), age-adjusted per-capita calorie intake has been used to measure household level food 

security while anthropometric measures have been used to measure nutritional status at the 

individual level.  However, as pointed out by Young and Jaspars (2006), food availability alone 
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cannot be used to determine the nutritional status of an individual because food availability is 

only a necessary condition but not a sufficient condition for improved nutrition.  That means 

poor quality sufficient food or diet does not lead to improved nutrition, however, sufficient food 

is necessary for improved nutrition.  Hence, while per-capita calorie intake reflects current 

consumption in terms of food quantity, it does not address issues of food quality in term of 

dietary or nutritional diversity (Maxwell et al, 2013).   

Researchers, donor agencies, and international agencies have measured household food 

security by different indicators.  Maxwell et al (2013) identified Food Consumption Score 

(FCS), Household Dietary Diversity Score (HDDS), Coping Strategies Index (CSI), Household 

Hunger Scale (HHS) and Household Food Insecurity and Access Scale (HFIAS) as recent 

indicators or measures for assessing household food security status.  The HDDS and the FCS are 

metrics which assess the number of different types of food or food groups that individuals or 

households consume, and the frequency at which they are eaten.  The assumption here is that the 

more diverse a meal is, the more likely it is to contain essential calories and nutrients and thus 

the better quality Maxwell et al (2013).  Whiles the HDDS uses a 24-hour recall for the 

measurement of food security, the FCS uses 7 days recall for food security measurement (WFP, 

2008).  The CSI is an indirect measure of food security and measures the consumption behaviors 

of households (Maxwell and Caldwell, 2008).  This measure assesses the frequency and severity 

of behaviors households participate in when they do not have enough food or enough resources 

to purchase food.  The HFIAS and the HHS are measures which assess households’ behaviors 

which show a lack of sufficient and quality food, and also anxiety over future insecure access to 

food (Maxwell and Caldwell, 2008).  A correlation analysis between these indicators by 

Maxwell et al (2013) revealed a 92% correlation between the FCS and the HDDS, which are 
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widely used by the World Food Program (WFP) and the FAO to measure household and 

individual food security status.  These two indicators are designed to capture the sufficiency 

(availability) and quality dimensions (access) of household food security.  The Household HHS 

has been widely used by the United States Agency for International Development (USAID) and 

other international organizations to measure household food security status in developing 

countries (Maxwell et al (2013).   

 Previous studies have identified and analyzed the determinants of household food 

security in parts of Africa.  Zackaria et al (2014) used cross-sectional data from 500 rural 

households in Niger to study the determinants of rural household food security.  Using a binary 

logistic regression model, the authors used food stocks available as a measure of food security 

status with the argument that households in developing countries are concerned with only food 

availability but not the nutritional aspect of what they eat.  However, this argument is 

inconsistent with the widely accepted definition of food security, of which food quality is an 

integral component.  The authors found drought, diseases and pest, flooding, lack of money, 

increased food prices, distance from market, and gender of the household head as significant 

determinants of household food security status. Their findings also revealed high food insecurity 

among female-headed households than male-headed households.  Multiplicative effects of 

gender and other variables in the model would have provided more understanding to the study on 

how food security among female-headed households are affected by changes in any of the other 

variables after controlling for other factors. Their study helps this current study by assisting in 

identifying some of the socioeconomic determinants of food security among rural households. 

 Using data from 100 rural households from the Ashanti Region of Ghana, Aidoo et al 

(2013) analyzed the determinants of rural households’ food security by using the binary logistic 
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regression model. Whiles most studies in Ghana on household food security has been done on a 

national basis, the authors sought to provide a location-specific dimension of the problem. The 

authors used the food security scale as a measure for assessing food insecurity status among the 

sampled households, which according to Young and Jaspars (2006) does not account for the 

nutritional diversity of households’ food consumption, and so is limited in describing household 

food security.  They identified significant factors such as marital status, household size, farm 

size, off-farm income and access to credit influencing rural household food security.  The authors 

recommended enhanced efforts to improve access to credit to farmers and promotion of off-farm 

activities as possible interventions to improve food security among rural households. 

 To assess seasonal effects, and also identify determinants of rural household food 

security in Tanzania, Ntwenya et al (2015) used data from 307 rural households to achieve this 

research objective.  The authors used the HFIAS to measure of household food security status 

and used three different approaches to identify factors influencing household food security, 

though the reasons for using different approach was not stated by the authors.  Using the factor 

analysis approach, they identified the age of father, the quantity of maize harvested and per 

capita household expenditure as significant factors.  Using correlation analysis, the authors found 

a positive correlation between father’s age and mother’s age.   From the binary logistic 

regression approach, the authors identified maize harvested, the age of mother and agro-

ecological zone as significant predictors of household food security.  The results of the study 

showed that the HFIAS average value for the rainy season was 8.15, which was found to be 

higher than the HFIAS average value of 6.75 for the harvest season, suggesting that food 

insecurity was higher in the rainy season than during the harvest season.  This result is important 

in planning when to target the implementation food security intervention programs.  They found 
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31.6% of sampled households were food insecure during the rainy season and 26.1% was found 

to be food insecure during the harvest season.  The use of the HFIAS could result in more 

households being classified as food insecure than there are because its estimation (Maxwell et al, 

2013).  This could have a negative implication for designing food security intervention among 

rural households.  The seasonal difference in food security status can only be justified under a 

condition where the same households are sampled and studied during the different seasons. Any 

change in the sample may leave the results to be unreliable. 

 Using data from 7500 households across Rwanda, Habyarimana (2015) identified and 

analyzed determinants of household food insecurity using a probit model.  The study was 

undertaken to predict the probability of a household becoming food insecure with respect to the 

gender of the household head.  The study showed that 23% of rural households were food 

insecure as compared to 6% of urban household.  Among the food insecure, 96% were found in 

rural areas with 4% in urban areas.  The study revealed 80% of female-headed households were 

food insecure and 21% of male head households were food insecure.  Though the study gives a 

broader situation of rural households in Rwanda, the results are aggregated, and thus cannot be 

relied on when embarking on location-specific food intervention programs.  In developing the 

probit model, the author considered only agricultural related variables as factors influencing 

household food security.  However, household food security status is influenced by other 

important non-agricultural variables whose omission from the model could lead to inconsistent 

estimates as a result of endogeneity problem arising from omitted variables in the model 

(Greene, 2012).  The study identified significant factors influencing rural household food 

security as household size, household head education, land size, monthly food expenditure and 



Texas Tech University, Kwaku Antwi, May, 2018 
 

15 
 

per capita expenditure.  The study recommended the implementation of programs to support 

rural households to increase their agricultural productivity. 

 

Conceptual Framework 

Previous studies have looked at food security at the various levels of aggregation, 

including international level and individual level.  For this study, the emphasis is on rural 

household and hence the conceptual framework looks at the theory of food security at the 

household level, which is at the micro-level.  The 1996 definition of food security reveals two 

key dimensions including the food security status, and the food security stability (Pieters et al, 

2013).   Under the descriptive conceptual framework, food  availability, food access, and food 

utilization determine the food security status of a household as depicted in Figure 2-1 by Pieters 

et al (2013). The stability dimension defines two additional important variables including 

vulnerability and resilience towards the status of household food security.  Following Sarris 

and Karfakis (2008), vulnerability is defined as ‘the likelihood of facing the future loss of 

welfare, generally weighted by the magnitude of expected welfare losses, while resilience 

refers to the capacity to recover from such a welfare loss.   

As pointed out by Pieters et al (2013), the relationship between food security status and 

food security stability is non-linear. The framework allows for differentiating between the two 

features of status and stability.  This conceptual framework distinguishes the three major pillars of 

food security, which are highly interrelated.  As noted by Young and Jaspars (2006), food 

availability is only a necessary but not a sufficient condition for the realization of food security.  

In turn, the realization of food security is a necessary but not sufficient condition for the 

realization of food utilization.  Food availability has been defined as the degree to which food is 
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within reach of households, both in terms of sufficient quantity and quality (FAO 2006).  

Food availability at the micro-level is highly related to the overall availability of food, which is 

determined by domestic food production, commercial food imports and food aid (FAO 2006).  

These factors are in turn determined by domestic policies concerning food production, 

including policymakers’ emphasis on food self-sufficiency.  Other policies which directly 

affect food availability include agricultural subsidy programs, exchange rate policies affecting 

policies which create the enabling environment and conditions for agricultural investments. In 

general, the food availability dimension reveals the supply side (Barret and Lentz, 2009) 

and will thus be influenced by all the factors that impact the domestic supply of food and the 

capability to finance food imports.   Food availability also depends much on road and market 

infrastructure, the degree of market amalgamation, as well as local market establishments.  

Another major determining factor of food availability at the household level is the gender of the 

household head.  The role of women in ensuring household food security cannot be 

underestimated, particularly in developing economies where women are involved in activities 

that help to ensure household food security including food crop production, and family meal 

preparation.  In addition, women are mostly involved in feeding young children in the household 

and they are also involved in trading and sale of agricultural produce.   According to Doss 

(2011), the share of women in the labor force has a significant impact on the national food 

availability and positively influences domestic food production.   Micro-level food security is 

achieved when a household has the capacity to obtain food of adequate quantity and quality to 

ensure a safe and nutritious diet (FAO 2006). To achieve this, domestic and local food 

availability must be achieved, and also households must have access to the essential resources to 

acquire food.   
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Important determinants of food security include household resources, food prices, food 

preferences and socio-political factors including discrimination and gender inequality.  

Access to natural resources such as agricultural lands and water resources also influence 

household food production and supply decisions.  Access to income-generating activities is a 

major factor which determines the ability of households to purchase food.  These factors are in 

turn determined by household characteristics such as the education level and health status of 

the household members.  The health status of household members directly affects their 

ability to learn and to work.  A better nutritional and health status enhances the returns to 

education (Behrman 1996; Bobonis et al, 2006; Halterman et al, 2001) and increases an 

individual’s labor time and labor productivity (Rutten and Reed 2009).  Socio-political factors 

such as ethnic favoritism, social discrimination, and gender inequality may also have an 

important impact on household food access (Dohrmann and Throat 2007; Jayne et al, 2003). 

 Food utilization defines an individual’s dietary intake and t he  ability to absorb 

nutrients from the food that is eaten. Thus, food utilization relates not only to the quantity of 

food that is eaten but the quality of the diet as well.  Banerjee and Duflo (2006) found that an 

increase in household income does not necessarily lead to an increase in the quantity or 

quality of food consumed since the additional income can be spent on items such as 

alcohol.  On the other hand, an unequal distribution of food within the household might cause 

some members to eat more and others less than necessary.  In both cases, at least some 

household members will not absorb the required amount of micronutrients, which could 

result in poor food and nutrition status.  Apart from household income, and relative price 

considerations, an individual’s dietary intake or food utilization is determined by care practices 

applied in the surrounding environment.   The capacity of the caregiver, to meet the needs of 
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different household members hinges on resource availability, but also on knowledge of what 

appropriate care entails.   Other determinants of food utilization are individual health status and 

intra-household choices about the distribution of food.   Education and knowledge interact to 

help households to create healthier environments and take the correct preventive activities 

against diseases (WFP, 2008).  Household resources also play a key role, higher real incomes 

allow for better access to health services and for an improved health environment within the 

household.  

Vulnerability at the level of household food and nutrition security can be defined as the 

probability at which the food and nutrition status of the household is weakened by negative 

shocks.  Households typically face multiple negative shocks over time, and each shock may 

affect the general welfare and food and nutrition status of the household.  By adopting 

particular livelihood approaches to deal with these shocks, households can ease the welfare 

impact and reduce their vulnerability to food and nutrition insecurity. Livelihood strategies, 

therefore are a major determinant of the degree of vulnerability of the household, and which 

livelihood strategies are adopted will depend on the household’s resources and its ability to 

access saving, credit, and insurance markets. Three possible livelihood strategies are identified 

and include risk prevention, risk mitigation, and risk coping (Pieters et al, 2013).   In the 

context of food security, resilience can be defined as the time needed to achieve or surpass 

the pre-shock status of well-being. The strategies adopted by households to reduce the time 

needed to regain the pre-shock level of well-being can consist of both ex-ante and ex-post 

measures (Alinovi et al, 2008). 

 In order to achieve food security at the micro level, micro-level policies, which could be 

short term, medium term, or long term are usually promoted and implemented.  Several 
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micro-level policies can impact the determinants of food and nutrition security at the 

household level.  In the short term, aid and social protection policies can mitigate the effects 

of temporary income shocks resulting from conflict, natural disasters, etc.  In the long term, 

public services, growth policies, social policies and natural resource policies are likely to 

affect the individual and household food and nutrition status (Pieters et al, 2013).  

 

Methods and Procedures 

This study used data collected by the Monitoring, Evaluation and Technical Support 

Services (METSS) of the USAID-Feed The Future Program in 2012 from 2260 rural households 

in the Northern Region of Ghana.  Supplementary data, particularly on retail prices of food 

commodities from the Ghana Ministry of Food and Agriculture in the Northern Region were also 

used to supplement the data.  Food prices data used were regional average monthly retail food 

prices for the various major food commodities in northern Ghana.  In all, fifty-eight food 

commodities were used to measure average food prices.  These individual prices were weighted 

by the respective geometric mean of that food commodity to compute the aggregate commodity 

prices using the Laspeyres price index. 

A two-stage probability sampling approach was used in drawing the survey sample.  The 

first stage involved the selection of enumeration areas (EAs) from the 2010 Ghana Census using 

the probability proportional to size (PPS) method. The second stage used a systematic sampling 

approach to select households in each sampled enumeration area.  Given the effective sample 

size of 4,600 and the custom of drawing a sample of 20 households from each EA, a total of 230 

EAs within the ZOI was drawn by the Ghana Statistical Service (GSS).  Based on this, a sample 

of 2260 rural households in the Northern Region was used for the study (Zereyesus et al, 2012).  
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Determining Household Food Security Status 

The food security literature identifies different approaches by which food security of a 

household can be determined.  As noted by, Maxwell et al (2013), not all aspects of food security 

can be captured by any single outcome indicator.   Also, as pointed out by Gabrehiwot and van 

der Veen (2014), different organizations and international agencies use different outcome 

measures based on their primary objectives.  For this study and following Maxwell et al (2013), 

the Food Consumption Score (FCS), which is one of the direct outcome indicators, was used to 

determine the food security status of the sampled households.  According to the World Food 

Program (WFP), the frequency-weighted diet diversity score or “Food consumption score” is a 

score calculated using the frequency of consumption of different food groups consumed by a 

household during the 7 days before the survey (WFP, 2008).  The FCS was used for this study 

because it is a food security and nutritional outcome indicator which has been widely used in 

developing countries for assessing food security at the household level.  Furthermore, according 

to von Braun et al (1992), the food consumption score is more appropriate and widely used 

metric to assess food security at the household level because it captures both the sufficiency and 

dietary diversity characteristics of household consumption, and also measures the availability, 

access, and utilization dimensions of food security.   

The FCS was estimated, following von Braun et al (1992), using the frequency of 

consumption of the different food groups consumed by a household during the last seven (7) 

days before the survey.  The population-based survey used the seven-day recall period of 

respondents’ household food consumption as input to measure household food consumption 

(Zereyesus et al, 2012).   The reported food consumption for the week was then converted into 

the consumption variable (FCS).  In constructing the FCS using the standard Vulnerability 
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Analysis and Mapping (VAM) 7-day food frequency, following von Braun et al (1992), all the 

food items were grouped into their specific food groups (See Appendix 1).  This was followed by 

summing all the consumption frequencies of food items of the same group, and the value of each 

group above 7 was recorded as 7.   The values obtained for each food group were multiplied by 

their weight to create new weighted food group scores.  The weighted food group scores were 

added up to create the food consumption score (FCS).  The weights assigned to each food group 

is found in Appendix 1.   

Following Maxwell et al (2013), the appropriate thresholds were used to recode the 

variable food consumption score from a continuous variable to a categorical variable.  A 

household with FCS between 0 and 21 was classified as having poor food security status, 

households with FCS between 21.5 and 35 were classified as being on the borderline, and 

households with FCS greater than 35 were classified as having acceptable food security status.  

The sampled households were categorized into three mutually exclusive categories based on their 

FCS values.  

 

Econometric Model Estimation  

The ordinal logit model is one of the ordered multinomial models which is appropriate 

for estimation under situations where the dependent variable has more than two ordered 

categories.  The ordinal logistic regression model allows for predicting an ordinal dependent 

variable given one or more explanatory variables, and as well allows for the prediction of the 

effect of a change in an interaction term of explanatory variables on a categorical dependent 

variable.   The ordinal logistic model with a single latent variable y
i

* 

according to Cameron and 

Trivedi (2005) is given as: 
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where F is the logistic cdf F(z) = 
𝑒𝑧

(1+𝑒𝑧)
 

The marginal effects of the probabilities:  

𝑑𝑃𝑟[𝑦𝑖=𝑗]

𝑑𝑥𝑖
 = {F'(α

j-1
 - xi'β) - F(α

j
 - xi'β)} β    (3) 

Where F' is a derivative of F.  The sum of the marginal effects is assumed to be equal to zero, 

since a given household can only belong to a particular category at any point in time.  

 

Estimating Factors that Influence Household Food Security Status  

The ordinal logistic regression model was specified to determine the effects of some 

social, economic and demographic characteristics of the households on their food security status.  

The data for this study were analyzed in two stages.  In the first stage, the household food 

security status was determined and categorized using the derived household FCS values.  The 

second stage involved the ordinal logistic analysis which allowed for the analysis of the 

determinants of rural household food security.    For this study, the dependent variable was the 

household food security status (FSS) as measured by the household’s FCS, which was 

categorized into three ordered mutually exclusive categories based on the household food 

consumption score obtained from the data.  As suggested by Maxwell et al (2013), the dependent 

variable was categorized as 0 for any household that had its FCS between 0 and 21, indicating 



Texas Tech University, Kwaku Antwi, May, 2018 
 

23 
 

low food security status.  Those households which had their FCS between 21.5 and 35 were 

categorized as 1, indicating medium food security status (borderline), and households that had 

their FCS greater than 35 were categorized as 2, indicating high food security status.  For this 

study and following Gabrehiwot and van der Veen (2014), the medium food insecurity status 

category was used as the reference category.   The marginal effects of each explanatory variable 

was calculated to explain the effect of a change in each of the explanatory variable on the 

dependent variable.    

Based on literature and the available data, a vector of explanatory variables were used, 

including age of household head, gender of household head, marital status of household head, 

educational level of household head, household size, household monthly food expenditure, retail 

food prices, household access to agricultural credit facility, household farm/plot size, and 

interaction terms involving gender and income, gender and education, and farm/plot size.  The 

interaction between gender and the other variables is justified because females play important 

roles in ensuring household food security, particularly in rural areas.  They are also the most 

vulnerable group of people when it comes to the social, economic, cultural, and political 

environment in the rural environment (Prakash, 2003).  Thus, this study found it worth 

understand how food security among female-headed households would be affected by policy 

change in any of the interactive variables.   

In order to understand the level of food insecurity and make a comparison between male-

headed households and female-headed households, the percentage of male-headed households 

and female-headed households in each of the food security status categories was analyzed. The 

independent t-test was used to determine and test the difference in the mean food consumption 

scores between male-headed households and female-headed household, and to determine 
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whether those differences were statistically significant.  The independent t-test was used under 

the hypothesis that the average or mean FCS of the two groups of households are equal under the 

assumption of equal variance and normally distributed FCS among the sample households.   

  

 

Results and Discussion 

Summary Statistics 

The results show an average age of 37 years (SD=17.7), which is higher than the national 

mean age of 24 years (see Table 2-2).   The advantages of having a young population have been 

well researched and documented.   A young population provides a country with the opportunity 

to build an educated and tolerant society, provides a growing market for manufactured products, 

and also provides a massive tax base for any country because of the existence of a large labor 

force (Srinivasan, 2010).   It has been established that the enormous and fast economic growth 

being enjoyed by China and India has been attributed growth in the labor force of the two 

countries (Prabhudesai, 2015).   The Northern region, and for that matter Ghana, can thus, take 

advantage of its relatively young population to promote economic growth.  It is thus imperative 

to ensure that the necessary conditions to get the young population into the labor force are 

created by the government of Ghana.  

The results in Table 2-2 suggest primary level education is the most common education 

attainment in the study area.  This low level of education is in consonance with the report of the 

2010 Ghana Population and Housing Census which indicates that the Northern Region of Ghana 

has less than 20% of the population from 11 years and older which have attained secondary and 

tertiary education (GSS, 2010).  Despite the importance of education to the socioeconomic 



Texas Tech University, Kwaku Antwi, May, 2018 
 

25 
 

development of any economy, this result portrays the low level of education among many 

African countries, particularly Sub-Saharan African countries.  Ensuring quality education at the 

primary and secondary levels is important to prepare the youth for institutions of higher learning 

and training, which would eventually help to produce graduates with the needed skills for the 

local labor market. 

The results further show relatively large household size with an average of 5.6 

people/household (SD=1.61).  The result is similar to the average household size of 5.5 recorded 

in the Northern Region during the Ghana Living Standards Survey conducted in 2014 (GSS, 

2014), though higher than the national average of 4.4 recorded.  The report attributed the 

relatively larger family size to the culture and social factors which promote the extended family 

system which allows extended family members to stay together as one household.    

The results further show a low mean monthly food expenditure value of GH¢210 ($46.6; 

1$=4.5GHC) (SD=2.13) among rural households in the study area.  The value recorded, as a 

direct response from respondents is lower than the national average of GH¢22.97 ($5.10).  This 

is because generally, urban households spend more on all food and non-alcoholic beverages than 

their rural counterparts, and in Ghana, urban households have been found to spend more than 

three times on catering services than their rural households (GSS, 2014).    

The real monthly average food prices in the study area were found to be GH¢450 ($100) 

(SD=0.30), which is relatively higher as compared to the national average which has been 

recorded by the Ministry of Food and Agriculture as GH¢410 ($91.10) (MoFA, 2016).  This high 

food prices, coupled with low-income levels among households in the study area could threaten 

the food security status and nutrition status of households in the study area.  It is thus not 
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surprising that the study area is characterized by high incidence of malnutrition according to the 

vulnerability and livelihood assessment survey carried out by the WFP (WFP, 2012). 

The results of the study show that households’ in the rural areas have small farm sizes, 

large family sizes, are faced with high food prices and have lower expenditure on food.  All these 

factors are interrelated and work against rural households’ food security and nutrition status.  

Small farm sizes coupled with the use of outmoded farming practices as found in the study area 

do not allow households to produce enough quantity of food to ensure that all members of large 

household size have enough food to eat.  Under conditions of high food prices and high poverty 

levels among households in the rural northern region, households spend less amount of money 

on food, preventing them from buying enough quality food to ensure food security and improved 

nutrition among household members.  It is thus not surprising that the rates of stunting, wasting, 

and underweight in children in the northern region is high values of  33%, 6.3%, and 20% 

respectively (GSS, 2014), which are higher than the national averages. 

 

Status of Food Security in the Study Population 

The sampled households were categorized into three main categories of food security 

status including low food security status (food insecure), medium food security status 

(borderline) and acceptable food security status (food secure) based on the food consumption 

score of the household.  The results in Table 2-3 shows that more than half (65.5%) of the total 

households in the sample are highly food insecure, about 17% are moderately food insecure and  

17% are food secure, as measured by their food consumption scores.   This results indicates high 

level food insecurity among the study population.  Though the results further shows that the state 

of food insecurity is higher for female-headed households as compared to male-headed 



Texas Tech University, Kwaku Antwi, May, 2018 
 

27 
 

households.  Within the female-headed households, about 71% fall within the high food 

insecurity category status as compared to 67% of male-headed households in that category. 

Reasons, why female-headed households in the rural northern region have low food security 

status are not farfetched.  Many factors including low level of education, low access to land, low 

access to produce markets, low access to agricultural extension services, and low access to credit 

facilities to female farmers have been found by previous studies (SEND-Ghana, 2014).  

 

Determinants of Rural Households’ Food Security Status 

 Table 2-7 shows the ordered logit regression results of the factors that influence rural 

household food security in the northern region of Ghana.  For the purpose of this discussion, the 

various factors and their interactive terms were grouped and analyzed according to the dimension 

of food security (availability, access, and utilization) mostly influenced by that particular factor.  

Following previous studies including Smith et al (2006), and Gabrehiwot and Van der Veen 

(2015), the gender of the household head and access to agricultural credit were analyzed as 

factors that affect household food availability.  Household size, food prices, and household food 

expenditure were analyzed as factors that influence household food access, and the education 

status of household head was identified as the factor that influences utilization of food among 

rural households’ members. 

The results show female-headed households have reduced probability to be categorized 

into high food security status category after controlling for other factors, and the relationship was 

found to be significant.  The result suggests that male-headed households have a higher 

probability of attaining high food security status than female-headed households.  A similar 

result was obtained by Gabrehiwot and Van der Veen (2015), who found that female-headed 
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households in rural Rwanda are more food insecure as compared to male headed households and 

households headed by both males and females together.  Similarly, using the household food 

insecurity access scale, Ntwenya et al (2015) found a high probability of food insecurity among 

female-headed households than male-headed households in the Kilosa District of Tanzania.  In 

northern Ghana, factors including low education among females, low access to agricultural 

production resources, and cultural and social factors negatively affect women (SEND-Ghana, 

2014), and this may explain why female-headed households in the region are more likely to be 

food insecure.   In Brazil, Felker-Kantor and Woode (2012) found similar results and attributed 

their findings to high poverty levels among female-headed households as compared to male-

headed households, and also because most of the female household heads were either divorced or 

widowed.  Due to the significant role women play in the preparation of household meals and 

food selection, policies that improve women access to agricultural resources to increase their 

agricultural output need to be consciously implemented.  Similarly, policies to improve women 

access to education, particular education on nutrition will be important to improving food 

security among female-headed households at the rural households’ level.  The results of the 

study show that with reference to the base category, there is a high probability for female-headed 

households to attain relatively higher food security status when they have high incomes, 

improved access to credit, as well as increased level of education, as explained by the interactive 

terms in the model.  This suggests that female-headed households would achieve relatively 

greater success in improving their food security status if access to credit, education, and income 

were improved. 

The results show that improved access to agricultural credit access increases the 

probability of a household to attain high food security status, and this result is in consonance 
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with (Bogale and Shimelis, 2009).   According to Jayne et al (2003), protecting vulnerable 

groups’ access to food has often required access to credit for both food and farm inputs.  Access 

to agricultural credit allows a household to adopt improved practices such as the use of improved 

seeds, and increase investment in land improvement activities.  These practices, ceteris paribus, 

increase the household’s food crop productivity and production.  The results agree with Setotaw 

(2006), who found the provision of agricultural credit to farmers as one of the significant factors 

that influence farm household food security.  The author explained that the provision of 

agricultural credit facility, either in cash or farm production inputs allows farmers to adopt 

improved production technologies and increase overall farm production.  Increased access to 

agricultural credit further allows farmers to diversify their production systems, which reduces 

their vulnerability to production shocks.  The results in Table 2-9, which shows the marginal 

effects of the various explanatory variables show that if a household is headed by a female, the 

probability of that household to be categorized into low food security status increases by 3.7%, 

the probability of that household to be categorized into medium food security status increases by 

2.1%, and the probability to be categorized into high food security status reduces by 5.8%. 

Despite the importance of improved access to agricultural credit to improving household food 

security, this study has revealed low access to credit facility among rural households, particularly 

female-headed households in the study area (see Table 2-2).  Policies to ensure that agricultural 

credit is easily accessible to rural households is thus essential to ensure increased farm 

productivity to reduce household's food insecurity.  Policy programs to ensure the availability 

and access to agricultural credit facilities among rural households, particularly female-headed 

households in the northern region could be one of the channels to improve food security situation 
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the region.  Such policies could include creating a low interest on agricultural loan facilities 

provided by commercial banks in Ghana. 

An increase in household size was found to reduce the probability of a household to be 

categorized into high food security status.  This result suggests, with reference to the base 

category, households with large family size are more likely to fall into low food security status 

than households with small household size.  Under the condition of large family size (average of 

5.6), household demand for food is likely to increase, and in an area such as the study area where 

farm average size has been found to be small, household food demand is likely to outweigh 

household food supply.   The high average food prices found in this study (see Table 2-2) makes 

it difficult for a household with large family size to buy additional food items from the market, 

subjecting households to high food insecurity status.  Table 2-8, which shows the marginal 

effects of the various explanatory variables show that if a household is headed by a female, the 

probability of that household to be categorized into low food security status increases by 1.3%, 

the probability of that household to be categorized into medium food security status increases by 

2.1%, and the probability to be categorized into high food security status reduces by 3.4%.  This 

result is found to be consistent with Aidoo et al (2013), who found that households with large 

family size have a high probability to be food insecure than those with lower family size.  Large 

family size has a direct negative effect on household wealth, which negatively influences food 

access and nutrition (Sikwela, 2008).  Similarly, Habyarimana (2015) found that large family 

size among households in Rwanda increases the probability of a household to become food 

insecure.  Also, Abele et al (2015) found similar results in Uganda and explained that the larger 

the family size of a household, the smaller the per capita calorie intake from food production. In 

the northern region of Ghana where communal and extended family system is encouraged and 
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practiced, efforts must be put in place to ensure that household is able to increase their own food 

production levels. 

The results further show that an increase in household income increases the probability of 

a household to be categorized into high food secure status.  Though the demand for food is 

inelastic, previous studies including Habyarimana (2015) and Zakaria et al (2014) which found 

similar results explained that household expenditure on vegetables and fruits, which improve 

dietary diversity increases as household income increases.  A household with high income is 

more likely to buy enough quantity of quality food for its members than a household with low 

expenditure on food.   Furthermore, Abele et al (2015), using calorie intake as an indicator of 

household food security found that increase in household income among four countries in Africa 

including Kenya, Uganda, Tanzania, and Rwanda increases household food security status.  The 

results of the marginal effects show that a unit increase in household monthly income reduces the 

probability of a household to categorize into low food security status and medium food security 

status by 2.1% and 1.4% respectively.  On the other hand, a unit increase in household monthly 

income increases the probability of the household to be categorized into high food security status 

by 3.5%.   Conversely, this study found that household monthly income in the northern region of 

Ghana is lower than the national average due to the high incidence of poverty in the region.  This 

could be one of the reasons for high incidence of food insecurity in the region.  The 

implementation of programs and policies including the creation of enabling environment to allow 

household increase their farm incomes and off-farm incomes is thus imperative.  The 

establishment of off-farm employment opportunities could be an important step in alleviating 

poverty in the study area to help address the problem of food insecurity among rural households.   
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As expected, the results show an inverse relationship between staple food prices and the 

probability of households to be categorized into high food security status.  The International 

Fund for Agricultural Development (IFAD) found similar results and reported that poor people 

in rural homes are mostly affected by upward changes in relative prices of foods around the 

world (FAO, 2011).  Previous studies have found that the quality of diet is affected by a rise in 

food prices and that higher dietary quality is associated with higher dietary cost.  For example, 

Rehm et al (2011) using data from the National Health and Nutrition Examination Survey 

(NHANES) for the US population, revealed that higher intake of vegetables, fruit, and legumes 

were related to higher costs.  As noted by Darmon and Drewnoski (2015), food which has more 

energy as fats and oils, added sugar, and refined grains have lesser energy costs (expressed as 

cost per 100 kcal), as compared to foods with low energy concentration, such as lean meat, fish, 

vegetables and fruit have higher energy costs.  Rising food prices have also been found to 

negatively affect purchasing and eating characteristics of the rural poor (Mkhawani et al, 2016).  

More than 80% of the households in the rural northern region of Ghana undertake agricultural 

production as their main source of livelihood (MoFA, 2014), and are expected to benefit from 

high food prices.  However, as pointed out by the FAO, these rural households such as those in 

the study area are net food consumers’ despite being food producers and thus suffer from high 

food insecurity in the face of high food prices (FAO, 2011).  As local food price increases, a 

potential solution is for policymakers is to implement policies that shield rural households from 

the negative effect of increased food prices, perhaps on a seasonal basis. 

Educational level of the household head was found to have a positive significant 

influence on the probability of household to be categorized into high food security status.  This 

shows that a rural household which is headed by an educated person is more likely to attain high 
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food security status than a rural household headed by an uneducated person.   In the context of 

urban households, Mutisya et al (2016) found that households’ income is the channel through 

which the effect of education on urban households could be felt because most urban households 

depend on out of pocket purchases of food.   Education has been found to be a key determinant 

with respect to food production, food access, and food utilization (Mutisya et al (2016).  In 

addition, education is linked to better career prospects that offer individuals and households with 

the knowledge of how to address the nutritional requirements of their family members.  Similar 

results were obtained by previous studies including Eicher-Miller et al (2011), Bawadi et al 

(2012), and Bamire (2010), who found that household heads who are educated assign significant 

portions of their food budget to food categories that are rich in micronutrients.  Also, results of a 

study by Mutisya et al (2016) showed that increased household education attainment was 

associated with an increased probability of being food secure. The results of this study is further 

consistent with other studies including De Muro and Burchi (2007) and Bashir and Schilizzi 

(2013) which showed that household food security is associated with the level of education.  The 

marginal effects indicates that a unit increase in the years of education increases the probability 

of a household to be categorized into low food security status by 3.7%, whiles increasing the 

probability of  the household to be categorized into high food security status by 5.4%.  

Improving the education level of household heads particularly women who role in food 

utilization for food security is perhaps the most critical and outweighs the status of their role in 

food production and how they use the income they receive.  Since the majority of rural 

household members are farmers who produce food to feed the rest of the country, improving 

their level of education could be a key factor for promoting overall national food security.  
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Improved education is expected to have a positive impact on the nutritional knowledge of the 

household head and improve food security status through this pathway.    

 

Summary and Conclusion 

 The findings of this study provide evidence that food insecurity continues to affect many 

rural households in Northern Ghana.  The results of the study show that rural households’ food 

security status in the northern region of Ghana is negatively influenced by factors including 

gender of the household head, food prices, and household size.  The negative effect of these 

factors on households in the short term is undoubted, but in the long run, the life and survival of 

rural households could be threatened if measures are not put in place to curb the negative effects 

of these factors. The study has further shown that factors including educational level of the 

household head, household access to agricultural credit, and household expenditure on food 

improved rural households’ food security status.  Nevertheless, the level of education, access to 

agricultural credit facilities, and household expenditure on food are lower than national averages, 

and the need to improve these factors in the study area is worthwhile.   

The study revealed female-headed households in rural northern Ghana are more likely to 

be food insecure than male-headed households in the study area, despite their major roles 

regarding household food security.  The study has further shown that improving access to credit 

to women, improving their education, and improving their access to land improve their food 

security status.  It is thus imperative that policies and programs that seek to improve these 

variables among women are implemented to unearth the potentials of women in fighting food 

insecurity among rural households.  In this study, households headed by persons with a low level 

of education are more likely to be food insecure.  However, investment in education may have a 
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long-term impact on food security as suggested by the capability theory of people and by 

extension households.  Though the majority of households in the study area are food producers, 

the study has shown that they are net food buyers, and depend on their secondary source of food 

supply.  This situation worsens their food security status under conditions of high food prices and 

high poverty levels among households in the region, which is estimated at 44.2% (GSS, 2015).   

Since the majority of households are food producers, policies and programs to assist households 

to improve their food production levels are recommended to be implemented.  Through that, 

rural households would have enough to eat from their own output and also sell surpluses in the 

market to generate income that would allow them to purchase other food items to improve their 

diet quality.  In addition, facilitating market integration through activities including the 

development of market infrastructure and trade policies to promote the transport of food from 

other regions to the northern region could curb high food prices faced by households in the 

region.    

 This study has revealed that food security among rural households in the northern region 

is influenced by several socioeconomic factors.  For policy implications, improving any one of 

the identified factors only would not reduce the incidence and severity of food insecurity among 

households in the study area.  The demand for a system approach is thus imperative to achieve 

improved food security status among rural households in the northern Ghana. 
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Table 2-1: Variable Description, Measurement and Expected Signs 

Variables 

 

Variable Description 
Measurement 

Expected sign  

LFCS HFCS 

Age Age of respondent Years +/- +/- 

Gender Gender of household head  1=female; 0=otherwise + - 

Ms 
Marital status of household 

head 
1=married; 0=otherwise +/- +/- 

Edu 
Educational level of household 

head 
Years - + 

Hs Household size Number of people + - 

TDHFExp 
Total monthly household food 

expenditure 
Ghana cedis - + 

Fp Total monthly food price Ghana cedis + - 

Cred Access to credit  1=access; 0=otherwise + - 

Fs Household farm sizes Acres +/- + 

Gender*Edu 
Gender and education 

interaction  - 
 

+ 

Gender*Inc 
Gender and education 

interaction 
 - + 

Gender*Cred  
Gender and education 

interaction 
 - + 

Gender*Fs 
Gender and education 

interaction 
 - + 
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Table 2-2: Summary Statistics  

Variable Mean 
Std. 

Deviation 
Minimum Maximum 

Age of household head (years) 37.00 17.72 21 76 

Educational level of household head 

(years) 
 4.18 2.21 0 7 

Household Size (number)  5.59 1.61 3 9 

Marital Status of household head 0.54 0.46 0 1 

Farm size of household (ha)  1.65 0.59 1 5 

Total household monthly food 

consumption expenditure (GH¢) 
210.75 2.08 67.00 264.00 

Total household monthly food prices 

(GH¢) 
450.00 3.13 102.00 495.00 

Access to credit (0=otherwise, 1=yes) 0.47 0.30 0 1 

Gender of household head 

(0=otherwise, 1=female) 
0.39 0.49 0 1 

Marital status of household head 

(0=otherwise, 1=unmarried) 
0.52 0.45 0 1 

Food Consumption Score 18.58 8.08 12 41 

  

Table 2-3: Food Security Status of Sampled Households  

 
 Low  Food Security 

Status 

Medium Food Security 

Status 

High  Food 

Security Status 

Food Consumption Score 

Category 0 1 2 

Number of households 

(Frequency) 1481 392 387 

Percentage 
65.53 17.35 17.12 
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Table 2-4: Food Security Status of Male-headed and Female-headed Households 

Food Security Status Category 

Household Type 

Male-Headed Households 

(N=1388) 

Female-Headed Households 

(N=872) 

Low Food Security Status 862 619 

Medium Food Security Status 295 156 

High Food Security Status 231 97 

% LFS Status 0.62 0.71 

 

 

 

Table 2-5.  Shapiro-Wilk Test for Normality 

 
 

 Variable 

 

Observation 

 

W 

 

V 

 

z 

 

Pr>z 

 

FCS 

 

2260 

 

0.9 

 

1.39 

 

0.637 

 

0.422 

 

 

Table 2-6. Variance Ratio Test 

 
Group Observation Mean Standard Error Pr (F>f) 

0 

1 

1388 

872 

19.087 

17.00 

8.366 

7.557 

0.003 

Combined 2260 18.58 8.084 
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Table 2-7: Determinants of Household Food Security Status 

 

Variable Estimate Std. Error p-val 

Age of HH Head (years) 0.03 0.017 0.070* 

Gender of HH Head (1=female, 0=otherwise) -0.48 0.279 0.085* 

Marital Status (1=married, 0=otherwise) 0.23 0.318 0.700 

Education (years) 0.053 0.015 0.000*** 

Household size (number) -0.143 0.021 0.031** 

Household Monthly Income (GHC) 0.053 0.014 0.047** 

Food Prices (GHC) -0.024 0.018 0.063* 

Access to credit (1=access, 0=otherwise) 0.281 0.321 0.267 

Farm size (acre) -0.058 0.298 0.844 

Gender* Education 0.213 0.051 0.027** 

Gender & Income 1.047 0.265 0.000*** 

Gender & Credit 0.616 0.261 0.018** 

Gender & Farm size 0.312 0.401 0.892 

pseudo R
2

=0.073; LL= -1897.07; Prob>ChiSq = 41.56 (0.0023); *** p<0.01, **p<0.05, *p<0.1 
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Table 2-8: Ordered Logit Marginal Effects 

 

Variable Marginal Effects (dy/dx) 

 LFS MFS HFS 

Age of HH Head (years) -0.019 -0.05 0.07 

Gender of HH Head (1=female, 0=otherwise) 0.037 0.021 -0.058 

Marital Status (1=married, 0=otherwise) -0.041 -0.032 0.073 

Education (years) -0.037 -0.017 0.054 

Household size (number) 0.013 0.021 -0.034 

Household Monthly Income (GHC) -0.021 -0.014 0.035 

Food Prices (GHC) 0.071 0.023 -0.094 

Access to credit (1=access, 0=otherwise) -0.001 -0.026 0.027 

Farm size (acre) -0.034 -0.018 0.052 

Gender* Education -0.015 -0.054 0.069 

Gender & Income -0.039 -0.013 0.052 

Gender & Credit -0.048 -0.021 0.069 

Gender & Farm size -0.046 -0.053 0.099 
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Figure 2-1: Conceptual Framework of Household Food Security  
 

Adopted from Pieters et al (2013) 
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Figure 2-2: Map of Study Area 

Source: Monitoring, Evaluation and Technical Support Services, Ghana, 2012 
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CHAPTER 3 

THE IMPACT OF FOOD SECURITY INTERVENTION PROGRAM ON 

RURAL HOUSEHOLDS IN NORTHERN GHANA 

 

Introduction 

Reducing food insecurity and hunger around the world is one of the goals of the 

Sustainable Development Goals (SDGs).  Despite many countries working towards achieving 

this goal, food insecurity, hunger, and malnutrition continue to affect millions of the world’s 

population.  The Food and Agricultural Organization (FAO) report in its ‘The State of Food 

Insecurity in the World, 2017 reveals in 2016 the number of chronically undernourished people 

in the world is estimated to have increased to 815 million, up from 777 million in 2015 (FAO, 

2017).   

Reducing food insecurity and hunger has been a central policy goal for many Sub-

Saharan Africa (SSA) countries over the past decade (Kuyvenhoven et al, 1998).  According to 

Ghana’s Ministry of Food and Agriculture, member countries of the African Union (AU) in 2002 

pledged to allocate at least 10% of their national budgets to support the implementation of the 

Comprehensive Africa Agricultural Development Program (CAADP) (MoFA, 2010).  The 

Economic Community of West African States (ECOWAS) has also developed an ECOWAS 

Agricultural Policy (ECOWAP) to address food insecurity in the West Africa sub-region.  

Motivated by these objectives, many countries including Ghana have implemented and continue 

to implement policy programs to achieve these objectives (MoFA, 2010).   
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Since independence, the Ghana government and its development partners continue to 

implement intervention programs to address food insecurity.  Some of these programs include 

the Agricultural Development Corporation (ADC), which was implemented in 1961 to 

modernize large scale food production to ensure improved availability and access to food.  

Between 1992 and 1993, the Agricultural Sector Adjustment Credit (ASAC) was implemented to 

target poverty reduction especially in rural areas and was based on the realization of the direct 

relationship between poverty and food insecurity, particularly among rural communities 

(Asuming-Brempong, 2003).  Between 1990 to 1999 there was implementation of the 

Smallholder Credit, Input Supply and Marketing program (SCIMP) which had the objective of 

providing short-term loans to support the activities of farmers and traders of agricultural 

commodities (Asuming-Brempong, 2003).  The Agricultural Sector Investment Program 

(AgSIP) and the Village Infrastructure Program implemented in the late 1990s and the early part 

of 2000 were all implemented to ensure improved food security among Ghanaians.  In the 

livestock and poultry sector, the National Livestock Service Program (NLSP) was implemented 

in 2005 to increase the production and availability of meat and eggs, which are critical in 

improving diet quality, particularly among children.  The latest among these programs is the 

Block Farm Program which was implemented in 2015 (MoFA, 2016). 

The Block Farm Program was implemented to improve access to food production 

resources by smallholder farmers.   Despite spending about 10.73 million Ghana cedis ($2.82 

million), not much empirical work has been done regarding the extent to which this intervention 

program has contributed to reducing food insecurity and improving nutrition, particularly at the 

rural household level (ActionAid Ghana, 2016).   This study is the first to be conducted to 

empirically establish linkages between the block farm program participation the variables of 



Texas Tech University, Kwaku Antwi, May, 2018 
 

50 
 

interest.  The main objective of this research was to determine the impact of the block farm 

program on rural households in the Northern Region of Ghana.  Specifically, the research was 

conducted to determine the effect of the program on rural household farm productivity, 

household farm income, households’ food security status as well as households’ nutrition status.  

 

Description of the Block Farm Program 

The block-farm program was implemented as a policy response to low access and use of 

improved agricultural inputs by small-scale food crop farmers.  The program was launched and 

piloted in the year 2009 as a national program and was financed by the government of Ghana in 

six districts (MoFA, 2010).  The program was intended to increase the production of selected 

food crops which have comparative advantage with respect to their geographical location.  The 

program encouraged farmers to use large tracts of land (blocks), which would enable them to 

take advantage of economies of scale to ensure timely delivery of inputs and services to 

beneficiary farmers (Benin et al, 2013).  The objectives of the program were to increase 

productivity, increase farm income, and by extension improve rural household food security and 

nutrition status.  According to MoFA (2010), the program was anchored on three main 

assumptions including: 

1. The youth, which forms the majority of Ghana’s population could be attracted to 

agriculture and food crop production if access to inputs and services were improved. 

2. Through learning, adoption of improved agricultural technologies and experience from 

the block farm, beneficiary farmers would transfer their experiences to the production of 

other crops to ensure increased productivity. 
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3. The youth would re-orient their attitude towards agriculture and view farming as a 

business but not just a way of life. 

Under the program, beneficiary farmers were supported with production inputs such as improved 

seed varieties, inorganic fertilizer, herbicides, and land preparation services by the government.  

The impact pathways of the program are described in Figure 3-1.  In the Northern Region of 

Ghana, the program was implemented in ten Districts out of the twenty-six districts.  The 

implementing districts were Central Gonja, East Gonja, East Mamprusi, Gushegu, Karaga, 

Kpandai, Mion, Tolon, Yendi, and Zabzugu. 

 

Literature Review 

 The Concept of Farm Productivity 

Food security status of many rural population, particularly in Africa is related to the 

agricultural or farm productivity of that population.   Productivity has been defined by 

researchers in different field including agriculture, economics, and geography (Dharmasiri, 

2009).  Agricultural productivity has been defined as the yield per unit of input or yield per unit 

of land area by different studies including (Dharmasiri, 2009) and Singh and Dihillion (2000). 

Diewert and Alice (2005) defined agricultural productivity as an expression of varying 

relationship between agricultural production and one of the major inputs while retaining the 

other complementary at the same level.   

Over the years, researchers have made considerable efforts to quantify agricultural 

productivity.  Kendall introduced the Ranking coefficient for measuring agricultural productivity 

Kendall (1939).  Clark and Haswell in their study used the Grain Equivalents Index, which 

related to grain equivalents per head of production (Clark and Haswell, 1970).  Sapre and 
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Deshpande also introduced a weighted rank index for measuring agricultural productivity Sapre 

and Deshpande (1964).  Hussain (1976) measured agricultural productivity by converting 

agricultural production into monetary values of a regional unit in production. (Kawagoe et al, 

1985) used a production function approach to measure agricultural productivity among different 

countries.  

The production function approach has also been used, and it relies on the estimation of 

econometric models including accounting technique, the stochastic frontier model and 

nonparametric models.  Common production functions that have been used in the literature 

include the Cobb-Douglas, Linear, Constant Elasticity of Substitution, and the Leontief 

production functions among others.  The Nonparametric models usually use the linear 

programming techniques to calculate total factor productivity as a measure of farm productivity 

(Dharmasiri, 2009).  Each of these approaches has certain strengths and weaknesses in 

determining crop productivity, particularly in developing countries where data on certain 

important variables are difficult to obtain. 

 

The Concept of Household Farm Income 

Increasing rural household income has always been a principal objective of intervention 

programs which are designed and implemented to reduce hunger food and nutrition insecurity 

(Banin and Josee, 2008).  Household income, is often used as a signal to the economic welfare of 

members of a household (Po et al, 2012), and is measured by the combined incomes persons who 

share a specific household.  It is made up of every form of income including salaries and wages, 

retirement income, and remittances received by any member of the household (Po et al, 2012).   

Household income has been identified as an essential factor of many demographic processes 
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including fertility (Easterlin 1975), food security (Banin and Josee, 2008), and mortality (Kaplan 

et al, 1996. 

What to include and what to exclude from the analysis of the different components of 

household income, whether at the national level, the regional level or at the household level still 

remain an unresolved puzzle among researchers (Coulombe and McKay, 2008).   According to 

the Ghana Statistical Services (GSS), household level income estimates for Ghanaian households 

are derived by a conventional national accounting definition of what constitutes household 

income (GSS, 2014).  According to Coulombe and McKay (2008), many households in 

developing countries such as Ghana are mainly involved in farm production activities for their 

livelihoods.  Households in developing countries have been found to generally engage in two 

main income generating activities including income from the sale of labor, and income from 

production assets the household owns (Singh and Michah, 2015).  Researchers have over the 

years been challenged regarding making a distinction between capital transfers or gifts and 

transfers from government agencies (Coulombe and McKay, 2008).   The path researchers have 

taken to go around this misunderstanding is to avoid the problem of distinction regarding capital 

transfers and transfers from government agencies, transfers were not included in calculating 

household level income.  According to Coulombe and McKay (2008), household income has 

been categorized based on the source of income into employment income, agricultural income, 

non-agricultural self-employment income, income from rent, and other income.  In many studies, 

employment income has been defined as income received strictly from being a labor force 

participant and includes employee compensation in either cash or kind.   

Farm income has been defined as the income obtained from the production of crops and 

farm animals or implicitly from the consumption of homegrown agricultural produce.  Non-
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agricultural income describes income sources including trading, craftsmanship, mechanics, 

artisans, mason, carpentry, and other sources of income which are not directly linked to the 

production of crops and livestock.  Income from rent describes income the household receives 

from leasing land, household equipment, building or dwelling places owned by the household. 

The ‘other income’ include household income from sources including remittances, pension, 

social security, dividends on investments, and other gains.   Total monthly household income has 

been calculated from the reported household activities including farming, forestry activities, 

charcoal burning, milling, brewing, agricultural processing, pension, remittances, and ‘other 

sources’. 

 

 The Concept of Human Nutrition 

 Nutritional status of an individual has been defined in many ways by different authors in 

the field of human nutrition.  According to the FAO, the nutritional status of an individual is 

defined as the physiological state of the individual which results from the relationship between 

nutrient intake and requirements, and the body’s ability to digest, absorb and use these nutrients 

(FAO, 2015).  Malnutrition is the manifestation of bad nutrition and it often manifests itself in 

the form of over-nutrition or under-nutrition.  In many developing countries, both over-nutrition 

and under-nutrition occur simultaneously among different population groups leading to a 

phenomenon called the double-burden of malnutrition (WHO, 2017).   

 Nutritional status assessments, either at the household or individual level allow 

researchers and policymakers to identify the root cause of malnutrition and the social, economic, 

cultural, and demographic factors that influence the nutritional status of any population. In 

particular, the nutritional status of the vulnerable group in the society, usually children below 
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five years and women of reproductive age (15-49 years) is often used as a proxy for determining 

the overall nutritional status of a household or a community.  According to FAO (2015), 

nutritional status of individuals could be assessed through body measurements (anthropometry) 

or through clinical examinations and biochemical testing.  The body (anthropometric) 

measurements are used to measure growth in children and body weight changes in adults while 

the clinical examination and biochemical testing are used to diagnose deficiencies of 

micronutrients including iron, vitamin A, and iodine, and diseases of lifestyle including diabetes 

from excess glucose in the body.  

 Anthropometry is the most frequently used method to assess nutritional status because it 

provides relatively precise and accurate information, uses standardized technique, is suitable for 

a large sample size, and does not require expensive equipment and overly-skilled personnel 

(UNICEF, 2012).  Compared to the direct outcome indicators, anthropometric assessment 

indicators is the most popular indirect outcome indicator because it is mainly sensitive to 

changes in the food security situation of a household (Young and Jaspers, 2006).  

Anthropometric indicators are less subject to systematic measurement errors (Barrett, 2002), and 

are well suitable for monitoring and evaluating program interventions.  A mother's nutritional 

status is an important indicator of her own health status (Victora et al, 2008) and a crucial 

determinant of the nutritional status of her children and household (Negash et al, 2015).   

With regards to women of reproductive age, five main classifications are used to 

determine nutritional status based on their Body Mass Index (BMI), which according to the 

World Health Organization (WHO) is defined as the ration of weight measured in kilograms to 

the square of height measured in meters ( BMI = weight (kg)/height (m2).  Based on the BMI, a 

woman is classified as having severe energy deficiency (<16), moderate energy deficiency (≥16 
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<17), mild energy deficiency (>17<18.5), normal energy level (>18.5<24.99), overweight 

(≥25≤29.99), or obese (>30) (WHO, 2013).  Women of short stature tend to be at greater risk of 

obstetric complications because of a smaller pelvis (WHO, 2013).  Women who are smaller in 

size are at greater risk of delivering babies that have low birth weight, and such babies with low 

birth weight or retarded intrauterine growth tend be smaller as adults (WHO, 2013). 

There are three primary anthropometric indices for children up to nineteen years.  The 

indices include Wasting, which is a sign of acute malnutrition, Stunting, which is an indication of 

chronic malnutrition, and Underweight, which is an indication of both acute and chronic 

malnutrition (FAO, 2015).  Wasting describes low BMI-for-age (BA), stunting is describes a low 

height-for-age (HA), and underweight describes low weight-for-age (WA) is an indication of 

either chronic or acute malnutrition or a combination of both acute and chronic malnutrition.  

According to the WHO, a child is underweight if his/her weight for age is < –2 standard 

deviations (SD) of the WHO child growth standards median, a child is stunted if his/her height 

for age is < –2 SD of the WHO child growth standards median, a child is wasted if his/her 

weight for height is < –2 SD of the WHO child growth standards median, and a child is 

overweight if his/her weight for height is > +2 SD of the WHO child growth standards median 

(WHO, 2013).  Children who have their weight for age, height for age, and weight for height less 

that negative three (<-3) are classified as severely underweight, severely stunted, and severely 

wasted respectively. 

Underweight, which is as a result of both acute and chronic malnutrition increases a 

child’s risk of mortality (WHO, 2013).  Stunting is the result of long-term nutritional deprivation 

and often results in delayed mental development, poor school performance and reduced 

intellectual capacity. This in turn affects economic productivity at national level.  Wasting in 
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children is typically a result of inadequate food intake or a high prevalence of infectious diseases, 

especially diarrhoea. Wasting in turn damages the functioning of the immune system and leads to 

increased severity and length of susceptibility to infectious diseases.  

 

Empirical Impact Assessment of Food Security Interventions 

 Gabrehiwot and Van der Veen (2014) used cross-sectional data from 400 households, 

comprising 189 participating households and 211 non-participating households to assess the 

impact of the Food Security Package Program (FSPP) on rural households in the Tigray state of 

Ethiopia.  The authors used the Propensity Score Matching (PSM) estimate to assess the impact 

of the program.  In their model, per-capita food calorie consumption was used as the outcome 

variable with the view that in many parts of the developing world including Africa, food security 

concerns primarily calorie consumption rather than diversity.  But per-capita food calorie 

consumption only reflects food consumption levels in term of quantity of food consumed by 

household members and does not address the other components of food security such as quality 

proposed by Maxwell et al (2013).  This approach of assessing food security is likely to not 

reflect the true state of food insecurity in terms of the nutritional status of the study population, 

and thus may affect the evaluation of the effect of policy interventions.    The authors found a 

positive impact of the program on households’ food security.  They found the sex of the 

household head, family size, land size, livestock ownership, distance to nearest market, distance 

to access road and educational level of household head as some of the factors that significantly 

influenced participation in the program.   

Animashaun and Adewumi, (2013) assessed the contribution of the National Special 

Program for Food Security (NSPFS) introduced by the Nigerian government on household food 
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security in the Kwara State of Nigeria.  The authors used the Household Dietary Diversity 

(HDD) score which measures household food security outcome in terms of both quantity and 

quality (Maxwell et al, 2013).  The authors used data from 75 beneficiary households and 75 

non-beneficiary households to study the impact of the program using the maximum likelihood 

estimator.  In their econometric model, program participation was perceived to influence dietary 

diversity score and vice versa, which could be a source of endogeneity in the model estimation 

(Greene, 2012).  In order to address the endogeneity problem, the authors used maximum 

likelihood estimation to estimate their model.  The authors found a positive significant impact on 

households’ food consumption by the program. The identified age of household head, 

educational level of household head, household assets, household income, and access to 

agricultural land/plot as some of the determinants of program participation.  

The assessment of the impact of an Integrated Food Security (IFSP) on household food 

consumption was conducted by Abebaw et al (2010) in nine regions of Ethiopia.  The authors 

used cross-sectional data collected from 200 households made up of 100 participant and 100 

non-participant households for the study.  Using household per-capita food consumption as food 

security measure, the authors applied the propensity score matching estimator approach to 

estimate the outcome of the program on household food security.  The authors provided the 

average impact of the program on beneficiary households but did not test the sensitivity of their 

estimates with regards to beneficiary selection bias.  This situation gives rise to empirical 

challenge arising from unobserved variables which simultaneously affect the outcome indicators 

(Gabrehiwot and Van der Veen, 2014).  As pointed out by Ichino et al (2006), matching 

estimates should always be accompanied by sensitivity analysis because only the propensity 

score matching estimates cannot fully explain selection bias and hence could lead to bias and 
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inconsistent estimates.  The results of the study showed a positive impact of the program on 

household food calorie consumption as it increased calorie intake by 30% among beneficiary 

households. The authors reported house type, the value of consumer durables and distance from 

development agent’s office as significant factors that influence households’ participation in the 

program.  

To address the problem of selection bias from the use of propensity score matching, 

Rusike et al (2010) applied a combination of propensity score matching and difference-in-

difference approach to study of the impact of cassava research on cassava uptake and food 

security in Malawi.  The authors used cross-sectional data from 142 rural households in seven 

districts across Malawi.  Despite its ability to remove selection bias, the difference-in-difference 

approach cannot be applied where baseline data is not available.  The authors found a positive 

impact of the program by an increase of 22% increase in per-capita calorie intake.  The size of 

household, the size of land holding and exposure to the agricultural extension were identified as 

significant factors that influence household participation in the program. 

Gundersen and Oliveira (2001) relied on panel data from 1991–1992 Survey of Income 

and Program Participation (SIPP) to estimate the impact of the food stamps program among low-

income families in the United States.  While the SIPP is a panel survey, the authors used cross-

sectional statistical approach and applied maximum likelihood model with a fairly strong 

parametric distributional assumption to control for selection bias.  Food stamps were negatively 

associated with food sufficiency under least squares regression models but there was no 

association under models that sought to correct for selection bias (Wilde and Nord, 2005).   

Daudu and Ajayi (2009) assessed the performance of National Special Food Program in 

Benue State in Nigeria.  Using a cross-sectional primary data from 100 respondents, the authors 
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sought to determine the performance of the program using performance index of the various 

indicators of the program.  The procedure did not allow for the use of a control group of 

respondents to which indices of the treated group could be compared.  As noted by (Abebaw et 

al, 2010), outcome or performance estimates based on only the treated group are less reliable and 

more biased than those based on both treated and matched samples.  They identified factors such 

as age, the gender of the household head and education as important variables that influence 

household food security. 

To determine the effects of the erstwhile Food Stamp Program, now Supplemental 

Nutrition Assisted Program (SNAP) of the US government on food security, Wilde and Nord 

(2005) used a panel data approach.  The authors observed that unobserved factors may also 

influence measured food security as well as participation in the program, and the authors’ 

objective was to estimate the effect of the program by controlling for unobserved factors.  The 

authors, in their estimation controlled for household level, fixed-effects unobserved factors that 

could influence both participation and measured food security.  They noted that a household that 

is prone to economic hardship is more likely to participate in the program and also more likely to 

be classified as food insecure.  Using 2001 and 2002 panel data from the Current Population 

Survey (CPS), the authors used the Chaberlain fixed-effects logit model to estimate the effects of 

the program on food security.  The endogeneity problem was treated by the authors as an omitted 

variable.  The authors found that food security transitions were strongly related to food stamp 

transition and also a positive association between food stamp and food security.  They reported 

that out of households classified as food insecure in 2001, 95% were food secure in 2001 as a 

result of participating in the program.  They also found that 90% of households which received 

food stamps in 2001 and 2002 were food secure in both years (Wilde and Nord, 2005). 
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Methods and Procedures 

The study was carried out in six (6) randomly selected districts out of the ten (10) districts 

where the block farm program was implemented in the Northern Region of Ghana.  The six 

Districts include Central Gonja, East Mamprusi, Gushegu, Mion, Tolon, and Zabzugu as shown in 

Figure 3-1.  Both primary and secondary data were used for this study.   Primary data was collected 

through personal interviews by use of structured questionnaire.  Questions for the survey was 

developed through an extensive literature review and broad consultations with experts in the field 

of food security and nutrition outcome evaluation.  Secondary data on retail food prices were 

sourced from the District Offices of the Ministry of Food and Agriculture (MoFA).  The Ministry 

of Food and Agriculture collects monthly retail prices of food commodities in the study area and 

these data were used to supplement the primary data.  The data on food prices were normalized 

using the 2015 food commodity prices.  The respondents’ household was the unit for analysis in 

this study.  The head of the household and/or partner and the person responsible for preparing 

meals for the household were used as the main respondents to the survey questions. 

Anthropometric measurements including height and weight of women of reproductive ages 

(15 years and 49 years) who were not pregnant at the time of data collection and children between 

the ages of two (2) years and five (5) years in the sampled households were also taken. The 

Agricultural Extension Agents (AEAs) from the selected districts were contracted as data 

collection enumerators for this study.  They are Agricultural Officers who work in rural 

communities and thus they understand the cultural, customs, values and social characteristics of 

the respondents including language and dialects.  Best practices of enumerator training and 

supervision were followed before data collection commenced.   



Texas Tech University, Kwaku Antwi, May, 2018 
 

62 
 

A four-day training session was organized in Tamale to introduce the enumerators to the 

objectives of the survey, the nature of the questionnaire in terms of content and structure.  During 

the training, an official from the Ghana Health Service (GHS) was invited to demonstrate to the 

enumerators the best way of taking anthropometry measurements of women and children.  The 

questionnaires were pre-tested in Yilonayili, Baangiyili, and Kulmahga communities in the 

Sagnarigu District to ensure a clear understanding of the questions by the data enumerators. The 

pre-test exercise enabled the survey team to make corrections and modification to some of the 

questions which were not clear to respondents during the pre-test.  Local authorities at the 

communities were contacted to inform them about the survey and the need to encourage their 

communities to participate. The actual data collection commenced immediately after the training 

of the enumerators.   

Data were collected at two different time periods to capture seasonal variations in 

household food consumption patterns.    The first round of data collection which lasted for four 

weeks started in January 2017 and ended in February 2017.  The period for the first round of survey 

is the period after harvest where households have enough food to consume from their own 

production.  The second round of data collection took place between April 2017 and May 2017, 

which falls within the lean season of the Northern Region of Ghana where food availability in the 

region is limited and households adopt coping strategies.  To ensure high-quality data collection, 

supervision of the interviews and also a re-sampling of a small group of respondents to test for 

enumerator reliability was undertaken during each round of data collection. 

The sample size for this study was determined based on the following assumptions. 

1. Household Dietary Diversity Score (HDDS) is normally distributed with a mean of 6 

and standard deviation of 0.57 [(HDDS ~ N (6.5, 0.65)].   Previous studies in Ghana 
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such as GSS (2014) reported an average HDDS of 6.5 and standard deviation of 

between 0.61. 

2. 95% confidence level, with a z-value of 1.96. 

3. Type I error (α) is assumed at the conventional value of 5 percent (margin of error) 

Based on the above assumptions, and following Malhotra (2009), the sample size was calculated 

using equation (1). 

𝑆 =
(𝑍−𝑠𝑐𝑜𝑟𝑒)2 ∗ 𝑆𝑡𝑑𝐷𝑒𝑣∗(1−𝑆𝑡𝑑𝐷𝑒𝑣)

𝑀𝑎𝑟𝑔𝑖𝑛 𝑜𝑓 𝑒𝑟𝑟𝑜𝑟
     (1) 

Where: 

S is the sample size, Std Dev is the standard deviation, Z-score is the Z-value at 95% confidence 

interval, and the denominator being the margin of error.  Based on the aforementioned formula, 

the sample size of approximately 500 households was used for this study.  

That is; 

𝑆 =
1.962∗0.65(0.5)

0.052
 = 499.52 ≈ 500      (2) 

For this study, a multistage sampling approach, which included random stratified 

sampling combined with probability proportionate to population procedure was used to select the 

respondents’ households.  At the first stage of sampling, six (6) out of the ten (10) Districts 

where the block farm program was implemented were randomly selected.   The second stage 

involved a random selection of two hundred (200) households comprising both block farm 

participated households and non-participated block farm households in each of the six districts.   

The District offices of the Ministry of Food and Agriculture provided data on households in each 

District as well as data on households that participated in the block farm program.   At the next 

stage, one hundred and twenty (120) households were randomly selected from each of the two 
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hundred households in each district and were be grouped into two strata using block farm 

participation as the basis for the grouping.  At the final stage, random sampling procedure was 

again used to select forty-two (42) respondent households from each of the two strata, which 

resulted in eighty-four (84) respondents from each of the six selected Districts.  Participation in 

the program was further verified during the personal interview of the selected households.  This 

procedure generate 504 (84 households in each district) households from the selected Districts 

for this study.    

 

Data Preparation Procedures 

 The questionnaires that were returned from the field were edited as they were being 

turned-in by the enumerators.  The questionnaires were checked for incomplete, inconsistent, and 

ambiguous responses.  Where necessary, enumerators were asked to re-contact respondents to 

obtain the required information.  No questionnaire was rejected due to unsatisfactory responses, 

incomplete or ambiguous information, or lack of consistency.  All the 504 questionnaires that 

were sent to the field were returned with satisfactory responses.   A codebook was developed 

for the coding the questionnaires.   

The data were cleaned by identifying out-of-range and inconsistent responses.  Following 

Briggs et al (2003), the conditional mean imputation approach was used to estimate missing 

values in the data under the assumption that the missing values were completely missing at 

random.  In implementing the conditional mean imputation, the variable with the missing data 

was regressed on the other variables which had complete data.  The estimated equation was used 

to predict the missing values for that particular variable.  Using Excel software package, outliers 

in the data were identified and treated.  Following standard procedure, values that were found to 
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be outliers were dropped from the data for that particular variable that contained the outlier.  As a 

result, different calculations in the analysis was based on different sample sizes for the affected 

variables.  In statistically adjusting the data, dummy variables were created for categorical 

variables.  New variables that were composite of original variables also created including, a log 

of household monthly income, household dietary diversity score, and women body mass indices 

were also created.  The data were finally analyzed using STATA/SE 14.2. 

 

Determining Household Farm Productivity 

For this study and following Diewert and Alice (2005), a partial measure of output per 

unit of land (yield) was used as a measure of farm productivity.  According to (Urgessa, 2015), 

agricultural productivity refers to the output produced by a given level of input(s) and can be 

determined as a partial factor productivity or total factor productivity depending on the number 

of inputs used.  However, it is difficult to aggregate a variety of outputs and inputs into a single 

index to measure productivity (Ruttan 2002) due either overstatement or understatement of 

agricultural productivity.  In addition, markets particularly in developing countries are not well 

structured and make the aggregation of inputs and output difficult (Urgessa, 2015).  Kelly et al 

(1995) find that total factor productivity calculations in many areas of Africa are constrained by 

missing input prices, especially for labor.  As a result of these limitations, and following 

Nwanyanum et al (2014) and Iganiga and Unimhilin (2011), partial measures of agricultural 

productivity defined by Diewert and Alice (2005) as the amount of output per unit of a particular 

input was used. 
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Determining Household Farm Income 

For this study, following Ellias et al (2013) and also Karamba and Winters (2014), the 

net monetary value of crop produced per acre was used to determine household farm income.   

This approach was used after controlling for household non-farm income and non-block farm 

income.  The monetary value of crop produced in this study is defined as the inflation-adjusted 

monetary value less total cost of inputs used per unit area.  This approach was used because it 

has been widely used by previous researchers including Hussain (1976) and Ellias et al (2013) to 

study the impact of intervention programs on farm income in many developing countries due to 

its ease of use.  Further, information needed to calculate the monetary value of crop produced by 

households including inflation rate, market prices, input costs, and harvested output were 

adequately captured in the data collection instrument.  Also, the crops under consideration are 

planted under mono-cropping in the study area, hence the issue of intercropping regarding input 

use is eliminated.  The challenges that researchers face with the use of this approach as 

elaborated by Ellias et al (2013) is how to accurately value non-marketed crops which are 

consumed by the household.  To overcome these challenges, households were asked to provide 

information on the proportion of their harvest they used for home consumption, as gifts, and 

other social activities.  With available market output price data of the crops of interests, the 

market values of non-marketed produce were estimated and added to the value of crops 

produced. 
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 Determining Household Food Security Status 

For this research, household dietary diversity score (HDDS) was used to assess rural 

households’ food security status.  The HDDS is one of the direct outcome indicators which is 

related to food and nutrition security and it is widely used in developing countries (Maxwell et al 

(2013).  Again, it is an indicator which has been widely used in similar studies to assess the 

contribution of food security interventions programs to households’ food security in other parts 

of Africa (Gabrehiwot and van der Veen, 2014; Abebaw et al, 2010).   The HDDS is based on 

the 10 food groups proposed by FANTA (Swindale and Bilinsky, 2013).   There is no 

international agreement on which food groups to include in the scores and the results of the new 

research could rationalize changing the groups proposed in these guidelines.  The HDDS is 

meant to provide a signal to household economic access to food, hence items that require 

household resources to obtain, including condiments, sugar and sugary foods, and beverages, are 

included in the score (FAO, 2011). 

The HDDS as an outcome indicator for assessing household food security status is 

without limitations if data is collected at an undesired point in time such as during festive 

occasions. Such occasions predispose household members to consume either more or fewer food 

varieties at a particular point in time which may not reflect the spread of consumption over time 

(Maxwell et al, 2013).  For this study, a conscious effort was made to avoid data collection 

during festive periods in the communities where data were collected.  Again, to ensure the 

reliability of data used to arrive at the HDDS for the households, two rounds of data collection 

on the same households immediately after harvest of farm produce and at the beginning of the 

planting season.  This was done to control for the seasonal effect on household food 

consumption.   



Texas Tech University, Kwaku Antwi, May, 2018 
 

68 
 

In determining the household dietary diversity score, following Ruel (2002), the food 

items that households’ responded to have eaten over the last 24 hours, as stated in the survey 

questionnaire were grouped into twelve food categories.  This included food prepared in the 

home and consumed in the home or outside the home and food purchased or gathered outside 

and consumed in the home but excludes food purchased from outside and eaten outside the home 

as suggested by the Food and Agricultural Organization (FAO).   Food eaten by the household 

were grouped into cereals and grains; white roots and tubers; vitamin A rich vegetables and 

tubers; dark green leafy vegetables; other vegetables; vitamin A rich fruits; other fruits; organ 

meat, flesh meat; eggs; fish and seafood; legumes, nuts and seeds; milk and milk products; and 

oils and fats.  A household was given a score of one for a particular food group if members of 

that household had consumed any food item belonging to that particular food category.  A 

household was given a score of 0 for a particular category if members of that household had not 

consumed any food item belonging to that particular food category during the past 24 hours.  

Following Swindale and Bilinsky (2013), the HDDS scores for the sampled households were 

obtained by summing the number of food groups consumed in the household over the 24-hour 

recall period.    

According to Swindale and Bilinsky (2013), there is no established cut-off point to 

indicated adequate or inadequate dietary diversity for HDDS for a household.  Because of this 

reason, the mean score or distribution of scores have been recommended for analytical purposes, 

and for this study, the mean score approach was used to determine the difference in HDDS 

between block farm beneficiaries and non-block farm beneficiaries.  Following Larochelle and 

Alwang (2014), the sampled households were differentiated regarding their levels of food 

security based on the following cut-off values set for the HDDS.  Households that had their 
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HDDS to be less than the national average value of 6.3 for rural households in Ghana of were 

categorized as food insecure while those with their HDDS average for rural households were 

considered to be food secure.  The choice of the cut-off values was made following GSS (2014) 

and Ajani (2010) who reported an average or mean HDDS in rural Ghana to be 6.3 food groups, 

with a minimum and maximum of 2 and 10 food groups respectively, and used the mean HDDS 

value as a benchmark to categorize households as being food secure or food insecure. 

 

Determining Household Members Nutritional Status 

For this study, anthropometric measurements of non-pregnant women of reproductive age 

(15 years to 49 years) was used as an indicator for the nutritional status or nutritional outcomes 

of members of the sampled households including children (Negash et al, 2015).   The weight of 

the women was measured using a bathroom scale, and measuring their heights by a stadiometer. 

The BMI of the women was computed by dividing their weights in kilograms (kg) with the 

square of their heights in meters (m).   Based on the BMI, a woman was classified as having 

severe energy deficiency (<16), moderate energy deficiency (≥16 <17), mild energy deficiency 

(>17<18.5), normal energy level (>18.5<24.99), overweight (≥25≤29.99), or obese (>30) (WHO, 

2013).                

               

 Econometric Estimation – The Instrumental Variable (IV) Approach 

The IV approach is a widely used method to deal with endogeneity (Angrist et al, 1996; 

Cameron and Trivedi, 2005).  A common case where the IV estimator becomes an appropriate 

estimator is in a model which has a continuous outcome, y, dependent on a vector of explanatory 

variables x and a single endogenous treatment (usually a dummy) variable (D) that represents the 
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decision to participate in the treatment.   In formulating the outcome equation, y is the outcome 

dependent variable, and is a linear function of a vector of observable variable x and a 

participation indicator D. 

yi = x'iβ + αDi + µi    (1) 

The source of endogeneity is the correlation between Di  and µi. The participation decision D 

depends on a single variable z, called the instrument and also a vector of exogenous variables xi 

such that: 

Di
* = γ0 + x'iβ + γ1zi + υi     (2) 

where Di
* is a latent variable with its observable counterpart Di generated by: 

Di = {
0 𝑖𝑓 𝐷𝑖

∗ ≤ 0,

1 𝑖𝑓 𝐷𝑖
∗ > 0.

     (3) 

The model given by Equations (2) and (3) is called, according to Cameron and Trivedi (2005), 

the participation or selection equation. Two assumptions are necessary for the IV estimator to be 

consistent: 

1. The exogeniety assumption, that is Cov[z, υ] = Cov[µ, z] = Cov[x, µ]  = 0. 

2. The relevance assumption, that is Cov[D, z] ≠ 0.  

The implication of these two assumptions is that the outcome variable y depends on z only 

through D, and D depends on z in a nontrivial manner, that is D (z).  Under these assumptions, 

IV estimation of Equation (1) produces consistent estimates.  

 

Empirical Estimation  

 Following Pike et al. (2011), the Instrumental Variable (IV) approach was used to estimate 

the impact of the block farm program participation on the outcome variables including household 

crop productivity, farm income, food security status, and nutritional status of households.  The 
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instrumental variable approach was used because the participation dummy is likely correlated with 

unobservable variables included in the error term in the outcome equations.  For this study, it is 

likely that unobservable variables such as motivation may be more likely to influence households’ 

decision to participate in the program.  However, variables such as motivation, interest, and ability, 

which influence households’ decision are usually difficult to observe, and thus, become integral 

part of the error term if not controlled for.  As a result, block farm participation can become 

correlated with the error term, and thus, an OLS estimation of Equation 1 generates bias estimates 

because E [Di µi.] ≠ 0.  In other words, the impact of the program on any of the outcome variables 

is estimated as: 

yi = xiβ + δBFparti + εi    (7) 

where yi is the outcome variable (productivity, income, food security, nutrition), BFparti is a binary 

dummy variable, defined as 1 if a household participated in the program and 0 if a household did 

not participate in the program, but instead Equation 8 is estimated if OLS is used: 

yi = xiβ + δBFparti +  𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛𝑖 + 𝜋𝑖⏞          
𝜀𝑖

    (8) 

Since variables including motivation or interest influence households’ decision to either to 

participate in the block farm program or not, the block farm program participation variable (D) is 

correlated with the error term εi, and the coefficient δ in Equation 7 is biased if OLS is used. 

For this study, the IV approach was used to estimate: 

𝐵𝐹𝑝𝑎𝑟𝑡𝑖= xiβ + α1exogenous instrumenti +  𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛𝑖 + 𝜂𝑖⏞          
𝑞𝑖

  (9) 

The predicted values from Equation 9 were then used as a new estimate of block farm program 

participation.  
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Identifying Appropriate Instruments for Block Farm Participation 

Three variables including household head’s membership to a farmer group/association 

(household level instrument), popular political party of a household’s community (community 

level instrument), and the distance between a household and the District Agricultural Office were 

used as instruments for block farm participation.   An F statistic representing the joint 

significance of the relationship between the three instruments and block farm participation was 

calculated from the first stage regression to determine the strength of the three instruments.   

Following Stock and Yogo (2005), a minimum F statistic of 10 was set as a standard for strong 

and reliable instruments.  The test showed a significant F-statistic of 987.41 which indicates high 

strength of the identified instruments.   

Intuitively, membership to a farmers’ association increases the information sharing 

among farmers and also can motivate a farmer to participate in the program particularly under a 

situation where the program encouraged and worked with farmers who belonged to farmer 

groups or associations.  In northern Ghana, the primary aim of a household to become members 

of a farmers group or association is to enable the household participate in intervention programs 

such as the block farm program rather than other benefits such as improved managerial and 

production skills.   In northern Ghana, the popular political party in any community increases or 

reduces the chances of that community to benefit from a government intervention program, 

depending on the government in power at any point in time because the likelihood of a 

community benefiting from such an intervention depends on whether the community is affiliated 

with the political party in government, and vice versa.  In addition, the distance between a 

household and the district agricultural office could either encourage or discourage a household to 

participate in the program.  The program was implemented in a manner that a participating 
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household had to pick its inputs from the district agricultural office.  The cost of transportation 

including monetary value and the time value of transporting the inputs to the household was a 

major determining factor of the block farm program participation. 

 

 Empirical Models Estimation and Results 

The Farm Productivity Model 

The empirical model for the effect of block farm program participation and crop 

productivity was specified as: 

lnΎi= β0 + θBfparti
*+ Xβ + εi,            (12) 

Bfparti
* = α0 + α1membership + α2political party + α3Distance                (13) 

Where Ύ is farm productivity estimated as the output of crop produced per acre (Karamba and 

Winters, 2014), Bfpart is a dummy indicating 1 if a household participated in the block farm 

program, and 0 if a household did not, X is a vector of exogenous variables including age of the 

head of the household, gender of the household head, educational level of the household head, 

household size, household farm size, land access and annual rainfall.  The choice of the explanatory 

variables included in the outcome equation was informed by previous studies including Mamudu 

(2016). 

 

The Farm Income Model 

The empirical model for the effect of block farm program participation and farm income 

was specified as: 

InFarmIncomei = β0 + θBfparti
*+ Xβ + εi,    (14) 

Bfparti
* = α0 + α1membership + α2political party + α3Distance      (15) 
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Where FarmIncome is the monetary value of crop produced per acre of land (Ellias et al, 2013), 

Bfpart is a dummy indicating 1 if a household participated in the block farm program, and 0 if a 

household did not, X is a vector of exogenous variables including gender, and age, farm size, 

livestock ownership, and marital status of household head.   

 

The Household Food Security Model 

A key outcome variable of interest, household food security status, entered the model as a 

continuous variable derived as the household dietary diversity score (HDDS), and the treatment 

variable, the block farm program participation (Bfpart) entered the model as a dichotomous 

variable.  X is a vector of exogenous variables including gender of the household head, age of 

the household head, household size, educational level of the household head, and livestock 

ownership status of the household.  

The empirical model was stated as: 

lnHDDSi = β0 + θBfparti
*+ Xβ + εi,    (16) 

Bfparti
* = α0 + α1membership + α2political party + α3Distance                (17) 

The first covariate in the study, gender was dichotomously scored as one for males and zero for 

females.   Gender was included in the model because previous research including Gabrehiwot 

and van der Veen (2014), SEND-Ghana (2014), and Felker-Kantor and Woode (2012) have 

found gender as a significant determinant of household food security, particularly in rural Africa.  

The second covariate, the age of household head was added to the model as a continuous 

variable.  The ability to perform activities including food production generally decreases as an 

individual advance in age.  Empirical studies including Aidoo et al (2013) has found age to be a 

significant determinant of rural household food security in Ghana.  The adoption of new and 
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improved agricultural technologies which help to improve yields to improve food security have 

also been found to be significantly influenced by age.  Educational level of household cook has 

been found to be a key factor in determining household food security (Mutsiya, 2016).   

Household size is important in determining household food security, larger family size results in 

smaller per capita energy intake (Abele et al, 2007). 

 

The Household Nutrition Model 

The BMI of women in the BFP households and the non-BFP households were determined 

by dividing the recorded weights by the square of their heights.  Following Ammann et al 

(2010), the derived BMI entered the model as a continuous variable to compare the mean or 

average BMI of the BFP households and the non-BFP households.  Using independent t-test to 

test, the differences in BMI with respect to the two household categories were determined to be 

either significant of not significant.   

The empirical model was stated as: 

lnBMIi = β0 + θBfparti
*+ Xβ + εi,    (18) 

Bfparti
* = α0 + α1membership + α2political party + α3AEA resident         (19) 

Where BMI is the average body mass index of the household, Bfpart is a dummy indicating one if 

a household participated in the block farm program, and zero if a household did not. X is a vector 

of exogenous variables including age of women the woman, marital status of women in the 

household, education level of the woman, number of children below 5 years in the household, and 

ethnicity of the woman.  The choice of the explanatory variables included in the model was 

informed by previous studies including Kirpalani (2016) and Azemati et al (2014).    
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Results and Discussion 

Table 3-1 shows the summary statistics of the relevant variables used in the analysis of this 

study.  With regards to the various demographic characteristics, the results show that average 

household head age of participants’ households is higher than the average age for non-

participants’ households but the difference in age was not found to be significant at 5% 

significance level.  The average age of 44 years for the total sample shows a relatively young 

population in the study area.  This age is higher than the regional average age of 25 years 

recorded by the 2010 National Census (GSS, 2010).   

The results show an average number of years of formal education among the sample is 

about 3 years (±2.26), which is less than sixth grade.  This suggests a low level of education 

among the population in the study areas despite the importance of education to agricultural 

development and national growth.  The educational level of participants’ household head is 

insignificantly different from non-participants’ household head.  This situation is a primary 

source of high level of illiteracy in the northern region of Ghana.  It has been found that as much 

as 65% of the population in the northern region of Ghana has no education, and only 1.7% has 

had more than secondary education, and the situation is particularly worse for women in the 

region (GSS, 2014).  This result is consistent with previous studies including Fadipe et al, (2014) 

who found a low level of education among rural household in Ghana and Africa in general. 

No significant difference was found between the average household size of participants’ 

households and no-participants’ households.  The average household size for the entire sample 

was found to be 5.59, which is higher than the national average household size of 4.4.   This 

result compares favorably with the baseline study results for the Feed the Future Program which 

found the average household size of 5.6 for northern Ghana.  The result further compares 
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favorably with the Ghana Living Standards Survey_6 which found rural households in northern 

Ghana to be 5.5 GSS (2014).  A similar result was also obtained by Ellias et al (2013) who found 

the average household size of 5.77 among rural household in Ethiopia. This relatively high 

household size has negative implications for household food security, household income, and 

household nutritional status because any addition to the family requires the family to distribute 

its available food resources to cater for all family members.  The negative effect of high 

household size is further worsened by the relatively small average farm size of 2.5 acres 

available to households to grow their crops as shown in Table2.  With small farm sizes, 

households are not able to produce a variety of food to meet their food and dietary demands.  

One solution this problem is for households to obtain their excess food demand from the market.  

The results show an average monthly income of ¢GH185.00 ($41), which translates into annual 

income of about GH¢2220.00 ($493), which suggests that majority of the households belong to 

the lowest quartile income categories which have annual income less than GH¢6000.00 ($1333), 

and this situation further aggravates household food security and nutrition because they are not 

able to afford variety of food from the market.   

The results further show an average access to land to be 0.863 for the sample households, 

which suggests that about 83% of the sampled households have access to land.  No significant 

difference was found regarding land access level between participants and non-participants 

households.  The high access level of land among the sample could be attributed to the fact that 

about 88% of the household in the sample are headed by males as shown by the results in Table 

3-1.  The results further show that about 56% of the female respondents are married, and could 

have improved their access to lands that belong to their husbands.  The relatively high access to 

land could also explain why about 84% of the household has other farms apart from their block 
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farms.  The high land access rate could also be due to the fact that about 70% of the respondents 

are indigenes of the northern region as shown by the results and have right of ownership to land.  

The high access to land could further explain why about 92% of the respondents undertake to 

farm as their primary occupation.  The results collaborate with the 2010 National Census which 

found that about 86% of the population in the northern region of Ghana are engaged in the 

production of food and livestock as their primary occupation (GSS, 2010).  The Ministry of Food 

and Agriculture, Ghana, also reported that about 90% of households in the northern region are 

engaged in agriculture as their primary occupation.  

The results show a significant difference between participants and non-participants 

regarding the use of improved crop production methods particularly the use of improved seeds 

and the use of inorganic fertilizer.  However, no significant difference was found between the 

two groups of households regarding land preparation methods and crop harvesting methods.  The 

use of improved seeds among participants was found to be much higher than non-participants 

who have an average rate of 3%, and fertilizer use was found to be 98% among participants and 

64 % among no-participants’ households.  This could be attributed to the fact that the block farm 

program enhanced participating farmers access to improved seeds and fertilizer, which otherwise 

are usually expensive to procure by smallholder farmers.  With no significant difference in plot 

sizes, land preparation methods, and crop harvesting practices as indicated in Table 2-3, the 

significant difference in the production levels of all the three crops could be attributed to the 

significant difference in the use of improved seeds and fertilizer.  The participants have 

significantly higher use of improved seeds and fertilizer and at the same time, they have high 

crop production values as compared to no-participants for all the three crops.   
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The results further show a significant difference in the cost of production among 

participants and non-participants with respect to all the three crops.  The higher cost of 

production among participants’ households as compared to non-participating households could 

be ascribed to the high rate of use of improved seed and fertilizer which increase the cost of 

production.  The significant higher monetary value per acre of all the crops of participants over 

non-participants could be attributed to the higher productivity obtained by participants under the 

same market conditions.  Similar results were obtained by Ellias et al (2013) who reported a 

significantly higher crop value of participants than nonparticipants in an agricultural extension 

program in Ethiopia.  The results show significant higher farm income among participant 

households as compared to non-participant households.  The results further suggest that 

participants’ households have significant higher farm income compared to non-participants.  This 

could be ascribed to the significantly improved productivity associated with gains of 

participating in the block farm program.  Similar results were found by Animashaun and 

Adewumi (2013) in Kwara-State in Nigeria, where a government food security program resulted 

in significantly increased farm income of beneficiary households.  The results, however, show no 

significant difference in non-farm income between block farm participants households and non-

participants households.  Since diverse diet is associated with high cost because of the different 

food items that need to be included, it is expected that households with higher income would 

generally consume diverse diet because they can afford. 

Contrary to a priori expectation, the results show no significant difference in the overall 

food security status among participants’ households and non-participants’ households.  The 

results in Table 3-2, as indicated by the average households dietary diversity score (HDDS), 

suggests that both participants’ households and non-participants’ households have similar low 
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food security status (HDDS=5.5), which is lower than the national average.  The results in Table 

3-3 show that 76.4% of the block-farm households are food insecure while 80.8% of the non-

block farm households are food insecure as estimated by the HDDS.  The results suggest that 

households in the study area are generally food insecure. This means that households in the study 

area do not generally consume diverse meals to meet their energy and nutritional requirements, 

particularly during the lean season.  The results further show that the average HDDS during the 

harvest season (HDDS = 6.71) is higher than the national average but the average leans season 

HDDS is much lower (HDSS= 3.22) than the national average.  One reason for this result could 

be ascribed to the general lack of storage facilities in the study area.  The study found that only 

11% of the respondents reported having some form of storage facilities, and this is a possible 

reason why households’ food stocks last for an average of 2 months as shown in Table 3-2.   This 

is a threat to food availability throughout the year and subjects most households to inadequate 

divers food to improve dietary diversity, especially during the lean season.  The results further 

show that block farm participants’ households have significantly higher dietary diversity score 

than non-block farm participants’ households during the harvest season.  Nevertheless, dietary 

diversity score was found not to be significant during the lean season.  This suggests that 

participants’ households consume diverse diet during the harvest season than non-participants’ 

households.  This could be attributed to significant high farm income obtained by participants’ 

households during the harvest season and which allows them to afford the different food items 

that make their meals diverse.   

Household nutritional status was found to be similar among participants’ households and 

non-participants’ households.  Both groups of households were found in the moderately energy 

deficient category with respect to the anthropometric measurements of women of reproductive 
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age (mean BMI=16.67, SD=1.23).  The results further suggest a high level of underweight 

among women is prevalent among women (57%) in the study population.  The results in Table 3-

4 show that women who belong to the low energy deficiency category are more among program 

non-participants’ households than participants households. 

 

Impact of Block Farm Participation on Household Farm Productivity 

The results in Tables 3-5, 3-6, and 3-7 show that block farm program participation has a 

positive significant impact on the productivity of maize, rice, and soybean after controlling for 

other factors that might influence the productivity of these crops and after controlling for 

selection bias.  The results show that participating in the block farm program increases the 

productivity of maize, rice, and soybean by 19.4%, 16.3%, and 9.0% respectively.  Other 

household factors that were found to significantly influence farm productivity include gender of 

household head, educational level of household head, household size, and annual rainfall 

amount.  

Gender of the household head was found to be one of the significant factors that 

influence household farm productivity after controlling for other factors.  The results show that 

households headed by males are able to obtain higher crop productivity than female-headed 

households regarding all the three crops.  Previous research including Makombe et al (2010) 

found similar results in their study in Malawi.  The results found in the study could be attributed 

to the difference in production resources such as land, credit, and time allocation for farm 

production activities.   Previous studies including Kilic et al (2016) found that females are 25% 

less productive than their male counterparts due to the different levels of endowments. 
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The results show a significant positive effect of education on the productivity of maize, 

rice, and soybean (see Table 3-5, 3-6, and 3-7).  This suggests that the productivity of households 

which are headed by educated people are able to achieve higher productivity than households 

that are headed by uneducated people.  Previous research including Asadullah and Rahman 

(2006) and Asfaw and Admassie (2004) have demonstrated the significant role of farmers’ 

education in raising farming efficiency and productivity.  The reason for this result is that 

educated household heads are easily motivated to adopt new and improved technologies that 

increase farm productivity.   

According to the results, as the number of household member increases, the productivity 

of the three crops increase.  One known reason behind this is that the rural household of Ethiopia 

uses more family labor than hired labor in their farm production processes. As a result, having 

more labor, a household is able to undertake farm management work like timely land preparation 

and harvesting to increase farm output.  This result agrees with Urgessa (2015), who found that 

one additional household members allow households in Ethiopia to increase their land 

productivity by 022 units. 

The results show that rainfall has a significant effect on the production of maize, rice, and 

soybean.  Similar results were obtained by Shujie (1996), who found that a 1% increase in 

rainfall increased crop output by 3.05-0.96%.  Similarly, De Pinto et al (2012) found that if 

rainfall increases by 1%, total cereal output would increase by 0.87%.   This is an indication that 

the production of these crops is highly vulnerable to weather conditions, particularly 

unpredictable and erratic droughts, which is a characteristic of the study area.  
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Impact of Block Farm Participation on Household Farm Income 

The outcome of the block farm program on households’ farm income is presented in 

Table 3-8.  The results in Table show that block farm participation has a positive significant 

effect on household income in the study area.  The results suggest that block farm participation 

increases household income by about 17.2%.   The increased household income from 

participating in the block farm program could be treated as a gain in productivity improvement 

resulting from the use of improved seeds, fertilizer, and improved land preparation and cultural 

practices by the block farm participants’ households.   Similar results were obtained by Ephraim 

and Arene (2015) in Nigeria.  Also, Jibrang (2006) found that the implementation of government 

food security programs did not only improve household food security status but helped 

participants’ households to increase their farm incomes.  The results show other important 

factors that influence household income in the study area include gender of the household head, 

the age of the household head, livestock ownership status of the household, farm size of the 

household, and the marital status of the household head. Factors such as household dependency 

ratio and whether or not a household receives remittances from relatives abroad were found not 

to significantly influence household income in the study area.   

The results show that gender of the household head has a significant and positive 

influence on household income.  The result suggests that households that a headed by males have 

about 4% higher income than households headed by females.   Fadipe et al (2014) also found 

similar results in Nigeria.  The most likely reason for this result is that females in the study area 

face many constraints including low access to production inputs, low access to land (SEND-

Ghana, 2014), and limited time females have to undertake farm activities because of their 

household activities.  Women in the study area generally have low education level which makes 
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it difficult for them to appreciate and use modern agricultural technologies which are 

implemented to boost productivity and income.  Also, Asadullah and Rahman (2006) found in 

Pakistan that although male and female off-farm employment has a positive impact on household 

income, the impact is greater in males are engaged in off-farm employment than females.   

The results show that a one-year increase in the age of household head decreases 

household income by about 3%.  This negative result of age on household income was found to 

be significant at 5% significant level.  Furthermore, farming in the study area is mainly not 

mechanized, requiring physical strength to undertake most of the activities.  Since the human 

strength and ability to undertake physical or rigorous activities decreases as shown by previous 

studies including Ghimire et al (2015), it follows that farm productivity is likely to decline as a 

person advances in age.  The results of this study have demonstrated that productivity 

improvement is the main factor driving increased farm income, and thus, low productivity leads 

to low income.  The adoption of new and improved agricultural technologies which help to 

improve yields to increase household income has also been found to be significantly influenced 

by age (Ghimire et al, (2015).   For policy implications, the introduction of modern agricultural 

implements to enable older farmers to work with less physical strength could help increase 

productivity and income among households headed by the aged. 

As expected, the results show that ownership of livestock has a positive significant effect 

on household income in the study area.  This result agrees with the findings of Ephraim and 

Arene (2015) and Ghimire et al (2015) who found that households that raise livestock have a 

higher income than those that do not own livestock.  The results suggest that households that 

own livestock have about 2% income higher than those households that do not have livestock.  

Livestock, particularly ruminants are referred to ‘wealth on hoofs’, and they are major 
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contributors to the welfare of households in the study area.  Sale of livestock is one of the major 

coping strategies used by households in the study area during the lean season.   Furthermore, 

livestock particularly small ruminants and local poultry in the study areas are usually raised by 

women and serve as an independent source of household income.  Income from sale of these 

animals are used to support children education, pay debts, purchase food, and are used during the 

celebration of special occasions including weddings and funerals.  With limited access to land 

for farming by women, raising of livestock, particularly small ruminants, and poultry could be 

targeted by policymakers as a channel to raise income levels of women-headed households.  

The results further show a significant positive relationship between farm size and 

household income.  The results suggest that an acre increase in farm size increases household 

income by 2% after controlling for other factors in the model.  The results are in consonance 

with Parvin and Arene (2012) who found farm size and family size as factors that positively 

influence household income among farmers in Bangladesh.  The authors found that after 

controlling for other variables, a 1 percent increase in farm size would lead to an increase in the 

household’s farm income by 0.275 percent. As productivity increases, households that have large 

acreage are more likely to increase their farm income and in turn, increase their household 

income.  This result meets a priori expectation because, in the study area, possessing more land 

could be used as collateral for other income-generating activities including renting a portion of 

the large land for additional income, a common practice in the study area. 

 

Impact of Block Farm Participation on Household Food Security 

The outcome of the block farm program on households’ dietary diversity is presented in 

Table 3-9.   Contrary to a priori expectation, the results in Table 3-9 shows that though block farm 
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participation has a direct positive impact on household food security, the direct impact was found 

to be statistically insignificant after controlling for household income and other demographic and 

households’ characteristics.  This result could be attributed to the fact that the effect on food 

security of any intervention takes a bit of time to be recognized because households’ food 

consumptions pattern takes a longer time to be changed.   Also, with small farm sizes of households 

in the study area, households’ capacity to cultivate diverse crops which provide diverse food 

sources is hindered.  Previous studies including Harris-Fry et al (2015) found that small farm sizes 

were a constraint to farmers in Bangladesh to grow different food crops that could be used to 

promote the consumption diverse crops to improve diversity.  Furthermore, households’ in the 

study area prefer to spend additional income on social events including outdooring, weddings, and 

funerals than to spend such monies on quality food.  This cultural and social attitude could explain 

why increased in productivity and income do not directly result in improved consumption of 

diverse meals. 

At the same time, the results suggest that block farm participation has a significant indirect 

impact on household food security through an income effect resulting from the significant impact 

of the program on household income.   The results suggest that an additional unit of income 

significantly improves participating households’ food security status about 8% higher than non-

participants households.  An additional unit of income allows households to afford a variety of 

food items to improve their dietary diversity and thus households that have more income and are 

able to afford different food items have high dietary diversity than households with low income.  

This is particularly real because households in the northern region of Ghana have been found to 

spend 70-80 % of their household income on food (GSS, 2014).  With an average household size 



Texas Tech University, Kwaku Antwi, May, 2018 
 

87 
 

of 5 in the study area, it is estimated that about 350,000 individuals could have their food security 

status improved through increased income from the block farm participation. 

Other socioeconomic factors including gender of the household head, educational status 

of household head, household size, household assets, household access to land, and total 

household monthly income were found to significantly influence household dietary diversity in 

the study area.  The results show that the gender of the household head is a positive significant 

determinant of household food security in the study area.  The results suggest that male-headed 

households consume more diverse diets than female-headed households, and thus are more food 

secure than female-headed households in the study area.  A possible reason for this result is the 

fact, as shown in this study that male-headed households have a higher income than female-

headed households and this allows male-headed households to afford different food items to 

improve their diet diversity.  Similar results were found by Misker et al (2016) in Ethiopia, and 

Jayawardena et al (2013) in Sri-Lanka.  For policy implications, female-headed households 

should be targeted for food insecurity intervention programs while not neglecting male-headed 

households.   

Educational level of the household head has also been shown to have a positive 

significant effect on household food security status.  The results suggest that, after controlling for 

other factors, households that have educated cook consume more diverse meals than those that 

have an uneducated cook.  As indicated by Umar et al (2017), an educated household head is 

more likely to have information on appropriate feeding practices and also has knowledge on how 

to combine the various food items available to prepare a diverse meal.  This result agrees with 

the results obtained by Harris-Fry et al (2015). 
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Household size was found to be negatively associated with household dietary diversity.  

This result suggests that households with large family size are more likely to have low food 

security status than households with small household size.  Under the condition of large family 

size, household demand for food increases, and in an area, such as the study area where farm 

average size has been found to be small, household food demand is likely to outweigh household 

food supply.  This result is found to be consistent with Aidoo et al (2013), who found that 

households with large family size have a high probability to be food insecure than those with 

lower family size. Similarly, Habyarimana (2015) found that large family size among households 

in Rwanda increases the probability of a household to become food insecure.   

Previous research including Mbawana et al (2017) have shown a significant effect of land 

access on household dietary diversity.  As shown in Table 10, access to land has a positive and 

significant effect on household dietary diversity in the study area.  The results suggest that 

households that access to land have their dietary diversity 0.12 times higher than households 

with no access to land.  As indicated by Umar et al (2017), access to land allows the household 

to cultivate some cash crops for generating income, which in turn would allow the household to 

buy and consume a variety of food items.  Similarly, Harris-Fry et al (2015) indicated that land 

access and ownership reduced the risk of household food insecurity by 80% in Bangladesh. 

 

Impact of Block Farm Participation on Household Nutrition Status 

 Table 3-10 shows the results of the impact of the block farm program on women 

nutritional status, which was used a proxy for the nutritional status of the entire household 

(Young and Jaspers, 2006).   The Table further shows the effects of other demographic and 

socioeconomic factors that influence the nutritional status of households in the study areas 
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including age of woman, woman educational level, the number of children under 5 years in the 

household, marital status, and ethnicity. 

The results show that block farm program participation has a positive effect on household 

nutritional status, but the effect was not significant.  This result is not surprising given the fact 

that the program did not have any direct significant effect on household dietary diversity as 

shown in Table 3-8.  Nevertheless, through the positive and significant impact of the program on 

household income, the nutritional status of a household that participated in the program is about 

4% higher than households that did not participate in the program after controlling for other 

factors.   

 Age of women was found to be a significant determinant of the nutritional status of 

women of reproductive age in the study area.  The results suggest that older women have high 

BMI than younger women.  In Ethiopia, Teller and Yimmer (2000) found similar results 

indicating that younger women between 15 and 19 years were highly associated with 

malnutrition, meaning such women had lower BMI as compared to those to those in that age 

bracket.   Similarly, Hague (2015) found age as a major determinant factor in determining 

women nutritional status in Bangladesh.  The results further show that women with education 

have better nutritional status than those without education.   

Educated women are likely to be employed, and employment, in turn, may increase 

women power and status and thus, boost their preference to spend their earnings on health and 

nutrition.  Also, an educated woman is likely to have knowledge about the right combination of 

food items to ensure a balanced diet and also is likely to have knowledge of the need to keep a 

clean environment.  This result agrees with Girma and Genebo (2002) who found women 

educational level to be positively associated with their nutritional status and that of their 
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households in Ethiopia.  A comparative study in sub-Saharan Africa by Loaiza (1997), showed 

that the higher the education of a woman, the lower the level of undernourishment.  Along the 

same lines, household income, which is a measure of households’ economic status was found to 

positively associate with women nutritional status in the study area.  The results submit that 

women in households with high economics status have better nutritional status than those in poor 

households.  Teller and Yimmer (2000) found in Ethiopia that women from low economic 

households were most affected by malnutrition. 

Marital status of the women is related to household headship and other social and 

economic status of the women that have a direct influence on their nutritional status (Girma and 

Genebo, 2002).  Women nutritional and social securities could be threatened by a negative 

alteration of marital status. The results of the study show that married women have better 

nutrition than unmarried women.  Similarly, Teller and Yimmer (2000) showed that women's 

malnutrition is significantly associated with marital status indicating that compared to married 

women malnutrition is higher among unmarried rural and divorced/separated urban women 

compared to married women in Ethiopia. 

 

Summary and Conclusions 

This study was conducted to establish empirical evidence of the outcome of participating 

in the block farm program on household farm productivity, household income, household food 

security and nutrition in the Northern Region, Ghana.  Instrumental Variable using 2-stage least 

squares approach was estimated.  The results from the showed that block farm participation had a 

direct significant impact on rural households’ farm productivity and household income and an 

indirect significant impact household food security status and nutritional status of sampled 



Texas Tech University, Kwaku Antwi, May, 2018 
 

91 
 

households after controlling for other demographic and household factors including gender, age, 

and education level of the household head, family size, household assets, and farm size.   

For policy implications, female-headed households should be targeted to achieve 

maximum impact of food insecurity intervention programs because the results show that 

household food security situation deteriorates if the household is headed by a female.   The 

results show that education is a major determinant of both household food security and 

household nutrition, and hence the need to improve education, particularly nutrition education 

among households in the study area is important.  This could be done by inculcating nutritional 

education as part of agricultural extension programs and organizing training on nutrition for 

households during program interventions such as the block farm program.  Based on the 

significant impact of the program on crop productivity, the results from the study suggest that the 

program is expanded to other communities in the northern region which have not yet benefited 

from the program. The study further recommends reforms to be made regarding access to 

production resources including land to vulnerable groups such as women in the study area.  Since 

women play a significant role in ensuring household food security and nutrition, improvement in 

their access to land could have a positive impact on household food security and nutrition.  

The study has shown that increase in farm productivity and increase in household income 

do not automatically result in direct improved household food security and nutrition among rural 

households.  Other factors including improved educational status particularly nutrition education 

are relevant to complement increased farm productivity and increased household farm income to 

achieve improved household food security and nutrition.  For policy implications, nutrition 

education should be included as a major component of food security program design and 

implementation to achieve improved direct household food security and nutrition.  
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Table 3-1: Summary Statistics 

Variable 
Number of 

Observations 
Mean Std. Dev. Min Max 

Tribe of Household Head 

(Dagomba) 
504 0.71 0.43 0 1 

Male 504 0.84 0.36 0 1 

Age of Household Head (yrs) 502  43.60  10.12  21   78 

Marital Status 504 0.96 0.18 0 1 

Educational Level (yrs) 504 2.66 2.26 1 8 

Household Size (Number) 504 5.59 1.22 2 9 

Farm Size (acre) 502 2.51 1.24 1 6 

Livestock Ownership 504 0.97 0.15 0 1 

Household Dependent Ratio 504  28.45  10.94  20 56 

Distance to market (km) 500 9.32 5.14 2 18 

Primary Occupation (Farmer) 504 0.92 0.27 0 1 

Land Access 504 0.86 0.34 0 1 

Storage Facility Access 504 0.11 0.01 0 1 

Other Farms 504 0.83 0.36 0 1 

Improved seed use 504 0.58 0.51 0 1 

Fertilizer use 504 0.84 0.01 0 1 
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Improved land Prep 504 0.84 0.01 0 1 

Combine Harvester use 504 0.04 0.01 0 1 

Maize  yield (mt/ha) 491 2.12 6.21     1.58 2.67 

Rice yield (mt/ha) 361 3.03 3.42     2.43 3.64 

Soy yield (mt/ha) 97 1.76      2.76     1.35 2.15 

Maize value per acre (GH¢) 491     125.00     127.37      776.00 3535.00 

Rice value per acre (GH¢) 361 1616.00     139.58     820.00 3908.00 

Soy value per acre (GH¢)  97 1263.00     171.20     652.00 3641.00 

Maize Prod. cost per acre (GH¢) 491 396.00   12.36     312.00 481.00 

Rice Prod. cost per acre (GH¢) 361 400.00 16.21 280.00 531.00 

Soy Prod cost per acre (GH¢) 97 252.00 4.32 215.00 279.00 

Stocks Availability (Months) 504 2.07 0.82 1 4 

Monthly Farm Income (GH¢) 504 185.21 5.46 100.00 384.00 

Non-Farm Income (GH¢) 504 136.99 4.87 0.00 250.00 

Total Monthly Income (GH¢) 501 260.29 5.07 100.00 650.00 

Total Monthly Exp. (GH¢)  504 222.99 3.74 95.00 300.00 

Total Monthly Food Exp. (GH¢) 504 155.00 56.01 70.00 286.00 

Lean Season HDDS 504 3.22 1.04 2 6 
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Harvest Season HDDS 504 7.36 1.43 5 9 

Overall HDDS 504 5.48 0.94 3 7 

Women BMI 504 16.67 1.23 15.31 19.98 

Stunting 503 0.20 1.39 -2.85 4.52 

Wasting 503 -1.16 1.26 -5.18 3.84 

Underweight 503 -1.07 1.00 -3.87 1.75 
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Table 3-2: Descriptive Statistics 

Variable 

All Sample Participants Non-Participants 
p-

value 
Mean 

Std. 

Dev. 
Mean 

Std.  

Dev. 
Mean Std. Dev. 

Tribe of Household Head 

(Dagomba) 
0.71 0.43 0.69 0.02 0.72 0.02 0.491 

Male 0.84 0.36 0.86 0.02 0.83 0.02 0.387 

Age of Household Head  43.60  10.12  44.57 0.64  42.62 0.62 0.037 

Marital Status 0.96 0.18 0.96 0.01 0.96 0.01 0.815 

Educational Level 2.66 2.26 2.76 0.15 2.55 0.13 0.288 

Household Size 5.59 1.22 5.63 0.07 5.54 0.76 0.382 

Farm Size 2.51 1.24 2.60 0.08 2.42 0.07 0.102 

Household Dependent 

Ratio 
 28.45  10.94  28.62 0.70  28.28 0.67 0.727 

Primary Occupation 

(Farmer) 
0.92 0.27 0.89 0.01 0.94 0.01 0.048 

Land Access 0.86 0.34 0.85 0.01 0.86 0.02 0.698 

Improved seed use 0.58 0.51 0.89 0.03 0.31 0.02 0.001 

Fertilizer use 0.84 0.01 0.98 0.01 0.63 0.40 0.002 

Improved land Prep 0.84 0.01 0.90 0.01 0.89 0.02 0.451 

Row Planting 0.59 0.08 0.93 0.01 0.26 0.02 0.037 

Maize yield (mt/ha) 2.12 6.21 2.77 1.07 1.47 1.45 0.021 
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Rice yield (mt/ha) 3.03 3.42 3.51 0.91 2.55 0.86 0.001 

Soy yield (mt/ha) 1.76 2.76 2.01 0.67 1.51 1.20 0.032 

Maize Prod. cost per acre 

(GH¢) 
402.00 12.360 420.00 2.36 386.20 4.54 0.041 

Rice Prod. cost per acre 

(GH¢) 
396.00 16.21 410.00 5.64 384.00 7.12 0.057 

Soy Prod. cost per acre 

(GH¢) 
312.00 4.32 350.00 2.14 275.00 3.68 0.025 

Total Monthly Farm 

Income (GH¢) 
185.21 5.46 199.15 4.14 171.27 4.74 0.001 

Total Monthly non-Farm 

Income (GH¢) 
136.99 4.87 139.32 6.36 137.58 7.26 0.897 

Total Monthly Household 

Income (GH¢) 
260.29 5.07 277.85 7.58 198.72 6.57 0.001 

Total Monthly Household 

Exp. (GH¢)  
222.99 3.74 258.99 5.23 186.37 4.26 0.000 

Total Monthly Food Exp. 

(GH¢) 
155.00 56.00 178.59 3.39 131.41 3.00 0.000 

Lean Season HDDS 3.22 1.04 3.45 0.04 3.19 0.06 0.101 

Harvest Season HDDS 6.27 1.43 7.44 0.08 5.91 0.09 0.032 

Overall HDDS 5.48 0.94 5.54 0.06 5.42 0.05 0.156 

Women BMI 16.67 1.23 17.30 0.05 16.04 0.08 0.131 
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Table 3-3: Food Security Status of Households (N=504) 

Block Farm Participation 
  

Food Security Status 

Food Insecure Food Secure 

BF 191 61 

NBF 202 50 

Combined 393 111 

 

 

Table 3-4: Nutritional Status of Households (N=504) 

Women BM1 Category Sample 

Block Farm 

Households 

Non Block 

Farm 

Households 

Energy Deficient    

        Severe Thinness (BMI< 16) 10.50% 10% 11% 

        Moderate Thinness (≥16< 17) 45.20% 46.90% 54% 

         Mild Thinness (>17 <18.5) 24.30% 20.10% 18% 

Normal Energy (>18.5 < 24.99)  20.00% 23% 17% 

Overweight (>25 < 29.99)    

Obese (BMI >=30)     
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Table 3-5: Impact of Block Farm Program on Household Maize Productivity 

Variables 

OLS 2SLS 

Coef. Std. Err. p Coef. Std. Err. p 

Constant 1.02 0.05 0.018** 1.12 0.07 0.021** 

Block Farm Participation 0.13 0.01 0.021** 0.19 0.04 0.043** 

Male 0.01 0.10 0.081* 0.04 0.09 0.061* 

Age -0.12 0.18 0.180 -0.08 0.24 0.390 

Educational Level 0.04 0.02 0.050* 0.02 0.01 0.031** 

Household Size 0.12 0.01 0.038** 0.07 0.03 0.051* 

Farm Size 0.04 0.18 0.190 0.03 0.37 0.210 

Land Access 0.21 0.02 0.230 0.17 0.04 0.150 

Rainfall 0.17 0.05 0.058* 0.13 0.03 0.045** 
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Table 3-6: Impact of Block Farm Program on Household Rice Productivity 

 

Variable 

OLS 2SLS 

Coef. Std. Err. p Coef. 
Std. 
Err. 

p 

Constant 1.17 0.12 0.021** 1.14 0.08 0.015** 

Block Farm Participation 0.21 0.03 0.014** 0.16 0.01 0.017** 

Male 0.08 0.02 0.011 0.03 0.06 0.032** 

Age -0.09 0.05 0.231 -0.11 0.01 0.014** 

Educational Level 0.03 0.11 0.091* 0.01 0.21 0.4120 

Household Size 0.13 0.04 0.017** 0.03 0.01 0.041** 

Farm Size 0.16 0.03 0.219 0.02 0.18 0.9630 

Land Access 0.14 0.21 0.067 0.32 0.45 0.031** 

Rainfall 0.37 0.02 0.014** 0.22 0.04 0.021** 
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Table 3-7: Impact of Block Farm Program on Household Soybean Productivity 

 

Variable 

OLS 2SLS 

Coef. Std. Err. p Coef. Std. Err. p 

Constant 0.05 0.02 0.010** 0.07 0.04 0.001** 

Block Farm Participation 0.04 0.01 0.012** 0.09 0.01 0.011** 

Male -0.21 0.05 0.041** -0.14 0.03 0.037** 

Age -0.12 0.19 0.478 -0.08 0.28 0.743 

Educational Level 0.11 0.20 0.071* 0.21 0.18 0.051* 

Household Size 0.14 0.03 0.046** 0.1 0.01 0.030** 

Farm Size 0.09 0.25 0.681 0.12 0.21 0.763 

Land Access 0.42 0.34 0.381 0.11 0.09 0.436 

Rainfall 0.03 0.01 0.079 0.03 0.01 0.091* 
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Table 3-8: Impact of Block Farm Program on Household Farm Income 

 

Variable OLS 2SLS 

  Coef. Std. Err Sig  Coef.  Std. Err Sig  

_Constant 1.76 0.04 0.000 0.11 0.43 0.021 

Block Farm Participation 0.24 0.07 0.017** 0.17 0.04 0.001** 

Gender 0.05 0.12 0.257 0.21 0.02 0.023** 

Age 0.03 0.43 0.315 0.03 0.21 0.612 

Farm Size 0.13 0.05 0.042** 0.01 0.02 0.032** 

Livestock Ownership    0.06 0.01 0.042** 0.02 0.03 0.061* 

Marital Status    0.09 0.10 0.462 0.02 0.31 0.410 

Instrumented:  Bfpart 

 

Instruments:   Male Age Farmer GrpMem Ppolitical AEA Res 

R-squared = 0.861 

Adj. R-squared=0.859   F (8, 492) = 40.5 Prob> F = 0.001   *** p<0.01, **p<0.05, *p<0.1 
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Table 3-9: Impact of Block Farm Program on Household Food Security Status 

Instrumented:  Bfpart 

Instruments:   Farmer GrpMem Ppolitical AEA Res R-squared = 0.784 Adj. R-squared=0.779 Wald chi2 

(8) = 48.16   Prob> chi2 = 0.000, *** p < 0.01, **p < 0.05, *p < 0.1 

 

 

 

 

Variable OLS 2SLS Model 

Coef. Std. Err. p Coef. Std. Err p 

Constant 0.38 0.16 0.000*** 0.37 0.11 0.000*** 

Block Farm Participation 0.02 0.19 0.635 0.09 0.41 0.502 

Gender 0.11 0.08 0.064* 0.11 0.01 0.044* 

Age of Household Head -0.04 0.04 0.410 -0.01 0.42 0.210 

Educational Level of 

Household head 

0.06 0.05 0.051* 0.07 0.01 0.071* 

Household Size -0.05 0.02 0.084* -0.03 0.02 0.031** 

Land Access 0.01 0.39 0.347 0.12 0.02 0.047** 

Household Income 0.13 0.03 0.036** 0.08 0.01 0.027** 
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Table 3-10: Impact of Block Farm Program on Household Nutrition Status 

 

Variable 
OLS 2SLS Model 

Coef. Std. Err. Sig Coef. Std. Err Sig 

Constant 0.12 0.032 0.003 1.78 0.411 0.001 

Block Farm Participation 0.03 0.35 0.219 0.04 0.314 0.154 

Age of Woman 0.05 0.03 0.067* 0.06 0.03 0.042** 

Educational Level of Woman 0.16 0.09 0.055* 0.03 0.01 0.062* 

Number of children -0.01 0.17 0.641 -0.04 0.25 0.921 

Marital Status 0.04 0.03 0.065* 0.35 0.19 0.060* 

Ethnicity 0.13 0.09 0.733 0.14 0.07 0.614 

 

R-squared = 0.624; Adj. R-squared=0.598; prob>chi2=0.0041   *** p<0.01, **p<0.05, *p<0.1 
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Figure 3-1: Impact Pathways of the Block Farm Program  

Adapted from Benin et al, (2013) 
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Figure 3-2: Map of Study Areas 
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CHAPTER 4 

SPATIAL PATTERN OF FOOD INSECURITY AND CHILDHOOD 

UNDERNOURISHMENT IN NORTHERN GHANA 

 

Introduction 

Achieving food security in its entirety among Ghanaians continues to be a problem, 

particularly among rural households.   An important step to solving this problem is to properly 

identify and assess the different dimensions of food insecurity regarding its magnitude and 

coverage.  Acknowledging and addressing these two important facets of food insecurity is 

essential to solving the long-aged problem of food insecurity and malnutrition among households 

in Ghana.   One major tool that has been widely used by researchers has been maps developed to 

show where the food insecure and undernourished are located for effective implementation of 

interventions.  Food security and nutrition maps have proven to provide essential information 

needed for proper targeting of the affected population regarding food insecurity and for the 

development and implementation of intervention programs aimed at having maximum impact on 

the food insecure.   

According to Szonyi et al (2010), food insecurity maps support the identification and 

show locations which are marginalized by resource constraints and support the development of 

technologies and the deployment of resources to where they are most needed.  A food insecurity 

map provides the essential geographical information of food insecurity and assists in identifying 

‘hot spots’ of food insecurity for targeting poor areas.  Food insecurity map also helps in 

providing information on biophysical, social and environmental features that influence 

opportunities and constraints in development (Magombeyi et al, 2013).   The spatial distribution 
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of food insecurity is important to policymakers and researchers because it measures the 

difference in food security across locations which is essential for expediting targeting of 

interventions to alleviate food insecurity (Szonyi et al, 2010).   Through the identification of who 

and where the food insecure are, food insecurity maps again help to target research efforts for the 

rapid and cost-effective formulation of policies. Maps also provide important concepts that 

support transparent negotiations among interest parties who work to eradicate food insecurity 

including governments and development partners (Magombeyi et al, 2013).  Food security maps 

are more accurate in predicting and identifying locations where food insecurity situation is likely 

to be worsened or improved and to identify the factors influencing such situations.  The previous 

study by Bakhtiar and Poumoradian (2015) has shown that food insecurity maps can be overlaid 

with other map layers to help to analyze multiple factors associated with food insecurity.  In the 

same way, Kane (2014) find that representing information visually makes it more intuitive.  

Previous studies including Aidoo et al (2013) and Zackaria (2014) have shown that rural 

household food insecurity is high in rural Ghana, and there exist variation among the various 

geographical zones, of the country.  The situation of geographical difference in food insecurity 

among rural households in the northern part of Ghana is not different from the situation at the 

national level.   According to ActionAid-Ghana (2015), the influence of socio-economic factors 

including gender of household head, educational level of household head, household income 

among other factors are responsible for these variations.   According to Akinyele (2009), most of 

the programs implemented by the government in focusing on reducing food insecurity and 

malnutrition have not realized their goal due to the poor identification and accurately locating 

programs beneficiaries.  
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According to Atoloye and Folake (2015), developing food security map for a particular 

geographical location has been widely used to bring out geographical differences regarding food 

insecurity status among households.  The literature has shown that the use of food insecurity map 

is one of the proven and widely used approaches to address the problems associated with the 

traditional approach to food insecurity assessment world as shown by Hagai, (2015), and Alemu, 

(2015).  In addition, mapping using GIS applications provide the information and knowledge 

necessary to adopt sustainable agriculture practices and yield insight into threats caused by 

climate change and other environmental factors (Kane, 2014). 

Despite the use of food security maps to help in properly identifying and locating the 

food insecure in any population, the northern part of Ghana does not have a food insecurity map.   

Over the years, the Ministry of Food and Agriculture (MoFA) has been assessing the food 

insecurity situation of Ghana through crop production survey called the Multi-Round Annual 

Crop and Livestock Survey (MoFA, 2010).   This exercise involves the establishment of yield 

plots in each district in the country to generate food production data.   Regional monitoring and 

evaluation officers of the Ministry of Food and Agriculture across the country analyze data 

generated from the various districts to establish production estimates for the country (MoFA, 

2010).  This practice has been found to be expensive, time-consuming and has lower power in 

predicting food insecurity status (MoFA, 2012).  Also, the production estimates which are 

generated from the analysis do not provide any information to policymakers about where the 

food insecure are located.  The use of these estimates provides no information to policymakers 

about the spatial dimension of food insecurity in the country and does not provide any 

information regarding the environmental features that influence food insecurity.  This traditional 

method leads to inaccurate assessment and improper identification food insecure.   
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Acknowledging the importance of developing a visual pattern of food insecurity and 

malnutrition, this study was set out to develop a food insecurityand childhood undernutrition 

maps for northern Ghana to show the pattern of the two phenomenon in six district of the 

northern region of Ghana.  Specifically, this research was conducted to determine the prevalence 

of food insecurity and childhood undernutrition status in the northern region of Ghana, and also 

to develop food insecurity and undernutrition maps of sampled households in the northern region 

of Ghana. 

 

Literature Review 

Modeling food insecurity for Tanzania, Hagai (2015) used a food self-sufficiency ratio 

model to evaluate food security status for different locations.  Using production data of staple 

food items and the 2010/2011 population data, the author used the geographic information 

system to developed food insecurity maps for the study areas.  The author found that results of 

the analysis derived from GIS food insecurity maps conformed to the statistically derived food 

insecurity map developed by the Ministry of Agriculture.   The author noted that the GIS Food 

security maps were more accurate in predicting food insecurity status for the study areas.  The 

author concluded that food insecurity assessment using GIS is relatively faster, convenient and 

more accurate as compared to other methods and food security prediction. 

Magombeyi et al (2013) developed rural poverty and food insecurity mapping for four 

countries in the Limpopo River Basin in Africa.  The authors used different indicators of food 

insecurity in each of the surveyed countries to determine the food security status of the countries 

using Participatory Geographic Information System.  The lack of data on the location of 

subsistence farms in Botswana, Mozambique, and Zimbabwe was evident in their study.  As 
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noted by the authors, this is one of the major challenges which makes a mapping in developing 

countries difficulty.  In the South Africa portion of the basin, the maps developed by the authors 

showed that districts with highest poverty incidence were districts that had smallholder farms 

concentration.   The authors concluded that food insecurity maps portray both seasonal and long-

term food insecurity information to assist policymakers to design and implement appropriate 

interventions actions. 

Abele et al (2008) used food insecurity maps to evaluated food insecurity status of six 

countries in the Great Lake Region which participated in the Crop, Crises, and Control Project.  

Using data from 2871 households from Kenya, Tanzania, Uganda, Burundi, Rwanda and DRC, 

the authors used per capita calorie intake as an indicator of household food insecurity.  They 

found household size, education of household head, household labor employed on farm and age 

of household head as some of the socioeconomic and demographic determinants of calorie intake 

among households in the surveyed countries.  Relying on geographical information systems, the 

authors developed food insecurity and access maps for the six countries which included maps 

that showed households calorie production, households’ cash income situation, areas or locations 

of food surplus as well as locations of food deficit for all the six countries.  The maps developed 

also showed locations of temporal and permanent food insecurity in the surveyed countries.   The 

authors found a significant reduction in the amount time used for evaluating food insecurity 

situation when food insecurity maps are used instead of statistical analysis.  The authors found 

conformity in the results of the food insecurity maps when compared to the results from 

statistical analysis. 

Alemu (2015) developed a food insecurity map for South Africa using 2005/2006 income 

and expenditure survey for South Africa.   Though there had been several studies on food 
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insecurity at specific locations (local areas) in South Africa, results could not be generalized 

across the country due to the heterogeneous nature of the country (Alemu 2005).  Adopting the 

methodology of Elbers et al (2003), the authors used food insecurity status as the dependent 

variable to evaluate the factors that influence food insecurity status at the provincial level of the 

country.  Using headcount ratio as an index for food insecurity, the authors found that though the 

country was food secure at the national level, food insecurity was widespread among many of the 

provinces with Limpopo province recording as high as 78% food insecure among households.  

To better understand the spatial dimension of food insecurity, the authors developed and showed 

a spatial distribution for the district and municipal levels maps.  The authors noted that the maps 

added more value and allowed for a timely and convenient approach to geographically target 

anti-food insecurity efforts by policymakers.  The maps showed that areas and locations that 

border Swaziland, Lesotho and Mozambique had high levels of food insecurity, spatial results 

which could not be shown by only the statistical analysis of the data. 

 

Methods and Procedures 

The study was conducted in six (6) randomly selected districts in the Northern Region of 

Ghana.  The Districts include Central Gonja, East Mamprusi, Gushegu, Mion, Tolon, and 

Zabzugu.   The study made use of primary which were collected through survey questionnaires 

which were administered at the household level.  A total of 504 households were interviewed 

during the survey.  The main respondents to the questions at the household were the head of the 

household and/or partner, and the individual who prepares the family dishes.  The questions 

asked during the survey primarily focused on household demographic characteristics, and 

household food consumption patterns.  Also, anthropometry measurements of children between 
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the ages of 2 and 5 years in the sampled households were measured and recorded during the 

survey. 

The data collection exercise was proceeded by a training for the data collection 

enumerators.  The training was focused on getting the enumerators to understand the objectives 

of the survey, and also to equip them with skills regarding taking anthropometry measurements.  

A consultant from the Ghana Health Service (GHS) was contracted to build the capacity of the 

enumerators regarding anthropometry measurements.   

    Data collection was done during the lean season, and after harvest season.  This was 

necessary to reduce the effect of seasonality on the food security indicator used to assess 

household food security status.  The first round of data collection took place from December 

2016 and ended in February 2017.  The period for the first round of survey is the period after 

harvest where households have enough food to consume from their own production.  The second 

round of data collection took place between April 2017 and May 2017, which falls within the 

lean season, during which households’ food security situation gets bad and households adopt 

coping strategies  

For this research, household dietary diversity score (HDDS) was used as an indicator for 

assessing rural households’ food security status.   According to previous studies including 

Maxwell et al (2013), the HDDS is one of the direct outcome indicators which is related to food 

and nutrition security, and it has been extensively used in developing countries to assess food 

security status particularly at the household level.  Also, it is an indicator which has been widely 

used to assess households’ food security in Africa, where Ghana is located (Gabrehiwot and van 

der Veen, 2014; Abebaw et al, 2010).   The HDDS is derived based on the 10 food groups as 

proposed by Food and Nutrition Technical Analysis (FANTA) (Swindale and Bilinsky, 2013).   
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According to Swindale and Bilinsky (2013), the international agreement on which food groups to 

include in the scores.  The HDDS provides a signal to household economic access to food, hence 

items that require household resources to obtain, including condiments, sugar and sugary foods, 

and beverages, are included in the score (FAO, 2011).  

In determining the household dietary diversity score, following Ruel (2002), the food 

items that households’ responded to have eaten during the past 24 hours, were congregated into 

10 food categories.  This included food prepared in the home and consumed in the home or 

outside the home and food purchased or gathered outside and consumed in the home but 

excludes food purchased from outside and eaten outside the home as suggested by the Food and 

Agricultural Organization (FAO, 2011).   Food eaten by the household were grouped into cereals 

and grains; white roots and tubers; vitamin A rich vegetables and tubers; dark green leafy 

vegetables; other vegetables; vitamin A rich fruits; other fruits; organ meat, flesh meat; eggs; fish 

and seafood; legumes, nuts and seeds; milk and milk products; oils and fats; and sweets.   A 

household was scored 1 for a particular food group if a member of that household had consumed 

that food item during the past 24 hours.  A household was scored 0 for a particular category if no 

household member had not consumed any food item belonging to that particular food category 

during the past 24 hours.  The HDDS scores for the sampled households were obtained by 

summing the number of food groups consumed in the household over the 24-hour recall period.    

According to Swindale and Bilinsky (2006), there is no established cut-off point to 

indicated adequate or inadequate dietary diversity for HDDS for a household.  Because of this 

reason, the mean score or distribution of scores have been recommended for analytical purposes, 

and for this study, the mean score approach was used.   Following Larochelle and Alwang 

(2014), the sampled households were differentiated regarding their levels of food security based 
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on the following cut-off values set for the HDDS.   The Ghana Health and Demographic Survey, 

Round 6 has reported a national HDDS of 6.3 for rural households in Ghana (GSS, 2014), and 

for this study, an average HDDS of 6.3 was used as the cut-off score to differentiate food secure 

and food insecure households.  Households that had their HDDS less than the average value of 6 

were categorized as food insecure and those with average HDDS greater than 6 were considered 

to be food secure.   

For this study, anthropometric measurements of children between the ages of two years 

and five years were used as an indicator of child malnutrition within the sampled households. 

The anthropometry measurement used in this study is the Body Mass Index (BMI), which 

according to the World Health Organization (WHO), is defined as the ratio of the weight (kg) 

and the square of the height (m); BMI = weight (m)/height2 (m) (WHO, 2008).  According to 

(Young and Jaspers, 2006), nutritional status assessed through anthropometric indicators is the 

most popular indirect outcome indicator because they are mainly sensitive to changes in the food 

security situation of a household.  They are less subject to systematic measurement errors, can be 

disaggregated to provide individual-level information and are well suitable for monitoring and 

evaluating program interventions (Barrett, 2002).  The weight-for-height, height-for-age, and 

weight for age were calculated and compared with World Health Organization (WHO) standards 

to determine the level of wasting, stunting, and underweight in the sample.  The level of wasting 

within a population provides an indication of acute malnutrition, stunting provides information 

on chronic malnutrition, and the level of underweight provides indication of both acute and 

chronic malnutrition, and the three indicators provided information on the prevalence of child 

malnourishment in the population (WHO, 2008).   
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Developing Food Security and Nutrition Maps 

The spatial distribution of food insecurity and malnutrition was visualized using ArcGIS 

10.1. The household points regarding latitude and longitude were obtained during the data 

collection and information of the central point of each household was created.  The food 

insecurity and malnutrition (stunting, wasting and underweight) were matched to the point of the 

household.  

                                           

Results and Discussion 

Summary Statistics 

Table 4-1 shows the results of the summary of this study, which shows an average age of 

44 years for the total sample.  This is an indication that the population from which the sample 

was drawn is a relatively young population.   The results further show an average number of 

years of formal education among the sample is about 3 years, which suggests a low level of 

education among the population in the study areas.  The average household size of the sample 

was found to be 5.59, which is higher than the national average household size of 4.4.   This 

result compares favorably with the baseline study results for the Feed the Future Program which 

found the average household size of 5.6 for northern Ghana.  The result further compares 

favorably with GLSS (2014) which found rural households in northern Ghana to be 5.5.  A 

similar result was also obtained by Ellias et al (2013) who found the average household size of 

5.77 among rural household in Ethiopia. This relatively high household size has negative 

implications for household food security.  The results further show an average access to land to 

be 0.863 for the sample households.  No significant difference was found regarding land access 

level between participants and non-participants households.  The high access level of land among 
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the sample could be attributed to the fact that about 88% of the household in the sample are 

headed by males as shown by the results in Table 4-1.  The results further show that about 56% 

of the female respondents are married, and could have improved their access to lands that belong 

to their husbands.  The relatively high access to land could also explain why about 84% of the 

household have other farms apart from their block farms.  The high land access rate could also be 

due to the fact that about 70% of the respondents are indigenes of the northern region as shown 

by the results and have right of ownership to land.  The high access to land could further explain 

why about 92% of the respondents undertake to farm as their primary occupation.  The results 

collaborate with the 2010 National Census which found that about 86% of the population in the 

northern region of Ghana are engaged in the production of food and livestock as their primary 

occupation (GSS, 2010).  The Ministry of Food and Agriculture, Ghana, also reported that about 

90% of households in the northern region are engaged in agriculture as their primary occupation. 

The results as indicated by the average households dietary diversity score (HDDS) category 

suggests that households in the study area are generally food insecure with only about 26% of the 

sampled households being food secure. This means that households in the study area do not 

generally consume diverse meals to meet their energy and nutritional requirements, particularly 

during the lean season. 

  Table 4-2 shows the descriptive statistics regarding the socioeconomic characteristics of 

the respondents within food secure households and food insecure households.  The Table shows 

that the food secure households’ and food insecure households’ are not statistically significant in 

terms of their social, cultural, and economic description.  Table 4-3 shows that the overall 

prevalence of food insecurity in the study area was 82%, and only 18% of the sampled 

households were found to be food secure.  This suggests a high level of food insecurity among 
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rural households in the study area.  Table 4-4 shows the level of wasting, stunting, and 

underweight among children in the sample.  The level of stunting in the sample was found to be 

10.8%, wasting was found to be 5.3%, and underweight was found to be 18%.  The results 

indicate high prevalence of child malnourishment, both acute and chronic malnourishment 

among children in the study area. 

 

Food Security Map for the Study Area 

The map of food insecurity developed, as presented in Figure 4-2 shows a clear spatial 

pattern of the distribution of food insecurity among the sample households in the six districts 

surveyed.  The map shows that food insecurity is more pronounce among households in the East 

Mamprusi, Tolon, and Zabzugu Districts (See Table 4-3).  The policy implication of this finding 

is that in the event of limited resources, food intervention programs should target households in 

these three districts for maximum impact.  This spatial analysis is in conformity with the 2010 

National Census which found the three named Districts as high poverty endemic districts, and 

the high incidence of poverty could explain the high incidence of food insecurity among those 

districts.  The map also shows that households in the study area are generally not food secure, 

which can easily be seen from the map without any complex statistical interpretations.  This can 

be easily appreciated by wide range of policymakers, development partners, and institutions 

which work to reduce the incidence of food insecurity among households in the study area.  The 

map further shows that food insecure households are not concentrated at a particular location 

within each of the districts.  The policy implication of this result is that food security intervention 

programs need not be implemented or targeted at households in a particular geographical 
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location in each of the districts, but rather households at any location within each district could 

be targeted for maximum impact.   

 

Nutrition Status Map for the Study Area 

The map of households’ nutritional status developed, as shown in Figure 4-3 shows the 

distribution of energy deficiency among women of reproductive age in the sample households.   

The map shows general high levels of energy deficiency among women of the selected 

households. Similar to the food insecurity situation, the East Mamprusi, Tolon, and Zabzugu 

Districts are seen to have high levels of energy deficiency as compared to the other three 

districts.  This result is in corroborates with the food insecurity map which shows that these three 

districts are the most food insecure districts among the sampled districts. 

Also, the variation in the pattern of distribution of stunting, wasting and underweight 

across the study area was shown in Figure 4-4, Figure 4-5, and Figure 4-6.   Similarly, the level 

of stunting, underweight, and wasting are high among the East Mamprusi, Tolon, and Zabzugu 

Districts.  This is because household food insecurity has been found to be highly related to the 

nutritional status of household members (Gundersen et al, 2009) 

 

Summary and Conclusion 

This study was conducted to assess rural households’ food security and malnutrition 

using the spatial analytical procedure.  This was necessitated by the general lack of spatial 

analysis of the two phenomena by researchers in the field of food security and household 

nutrition in Ghana.  The significance of the study lies in its ability to provide information that is 

easily understood by diverse group of professionals including those in academia, development, 
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and research.  This is necessary for proper targeting of the most vulnerable with respect to food 

insecurity and malnutrition during the planning and implantation of strategies to ameliorate food 

security and nutrition. 

The results of this study have shown that spatial analysis of food insecurity and 

undernourishment provides essential techniques that can be used to better understand these two 

conditions.   The study resulted in the ability to show districts and households that are at risk 

within the six selected districts regarding food insecurity and undernourishment. The results 

indicate a significant promise for extending the GIS spatial analysis to other parts of Ghana.  By 

better understanding the results of the spatial analysis of food insecurity and malnutrition, 

appropriate measures can be put in place to prevent disasters related to food insecurity and 

undernourishment including an outbreak of diseases and famine.  The results further show that 

spatial pattern of food insecurity and malnutrition are not concentrated in one specific location 

but are spread-out in each particular district.  Through these findings, agencies responsible for 

ensuring food security including government and non-governmental agencies could focus on 

districts and households that have high incidents of food insecurity and undernourishment.   

It must be noted, however, that our results for this study do not represent the status of the 

entire country and hence its interpretation needs to be done carefully to avoid national 

misrepresentation.  Despite this restriction, the results make an important contribution to the 

limited literature on the spatial analysis of food insecurity and malnutrition, particularly in 

developing countries.  In particular, the results and policy recommendations of this study 

provides policymakers with important information with respect to the geographical location of 

food insecure households and household that face the problem of undernourishment.  This is 
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required for maximum impact of intervention programs that are implanted to improve household 

food security and nutrition. 
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Table 4-1: Summary Statistics 

 

Variable 
Number of 

Observations 
Mean Std. Dev. Min Max 

Tribe of Household Head 

(Dagomba) 
504 0.712 0.4313 0 1 

Male 504 0.847 0.3601 0 1 

Age of Household Head (yrs) 502 43.600 10.129 21 78 

Marital Status 504 0.964 0.1857 0 1 

Educational Level (yrs) 504 2.663 2.2650 1 8 

Household Size (Number) 504 5.591 1.2209 2 9 

Farm Size (acre) 502 2.513 1.2402 1 6 

Livestock Ownership 504 0.974 0.1586 0 1 

Land Access 504 0.863 0.3441 0 1 

HDDS 504 0.255 0.437 0 1 

Stunting 503 0.20 1.39 -2.85 4.52 

Wasting 503 -1.16 1.26 -5.18 3.84 

Underweight 503 -1.07 1.00 -3.87 1.75 
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 Table 4-2: Descriptive Statistics (N=504) 

Variable 

Food Security Status 

p-value Food Secure Food Insecure 

Max Min Mean SD Max Min Mean SD 

Gender of HH 1 0 0.88 0.32 1 0 0.83 0.37 0.10 

Age 78 21 43.70 0.90 75 23 43.31 2.46 0.84 

Marital Status 1 0 0.97 0.17 1 0 0.83 0.28 0.50 

Education (yrs) 8 0 3.21 0.37 7 0 2.93 1.66 0.67 

Household Size 7 2 4.57 1.24 3 9 5.40 2.48 0.87 

Farm Size (acre) 6 1 2.57 1.22 7 1 2.49 1.25 0.56 

Livestock 

Ownership 
1 0 0.98 0.13 1 0 0.94 0.23 0.10 

Other Farms 1 0 0.89 0.34 1 0 0.83 0.38 0.29 

Land Access 1 0 0.85 0.36 1 0 0.86 0.34 0.30 
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Table 4-3: Food Insecurity Status of Districts 

 

District 
Number of 

Households 

Number of Food 

Secure 

Households 

Number of Food 

Insecure House 

holds 

Percentage (%) of 

Food Insecure 

Households 

Central Gonja  84 27 57 68 

East Mamprusi 84 5 79 94 

Gushegu 84 33 51 61 

Mion 84 13 71 85 

Tolon 84 10 74 88 

Zabzugu 84 20 64 76 

 

 

 

 

Table 4-4: Food Security Status of Sampled Households (N=504)  

 
 Food Insecure Status Food Secure Status 

Food Consumption Score Category 
0 1 

Number of households (Frequency) 
413 91 

Percentage 
82 18 
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Table 4-5: Nutritional Status of Households (N=504) 
 

 Sample Food Secure 

Households 

Food Insecure 

Households 

 

Wasting 

Stunting 

Underweight 

 

5.3% 

10.8% 

18.0% 

 

4.1% 

10.4% 

17.4% 

 

6.5% 

11.1% 

18.6% 
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Figure 4-1. Map of Study Area 
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Figure 4-2. Food Insecurity Map 
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Figure 4-3. Women Energy Deficiency Status 
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Figure 4-4.  Prevalence of Stunting  
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Figure 4-5. Prevalence of Child Wasted  
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Figure 4-6. Prevalence of Underweight  
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CHAPTER 5 

 

DISSERTATION SUMMARY AND CONCLUSION 
 

 

This dissertation focused on household level food and nutrition security based on three 

different essays.  The first essay uses data collected from 2260 rural households by the USAID 

Feed the Future Program, and the Ghana Government Ministry of Food Agriculture to estimate 

the prevalence of food insecurity, and analyzed the factors that are responsible for household level 

food insecurity.  The study uses the Food Consumption Score (FCS) as the indicator for assessing 

household food security status.  The results showed 65% of the sampled households were food 

insecure and food insecurity was found to be more pronounce among female-headed households 

and households headed by the aged. The results further showed that factors including education, 

household income, access to agricultural credit and farm size were identified as factors that 

positively influence rural household food security status while food prices and household size 

were found to negatively influence rural household food security status.  The second essay 

analyzed the impact of a major food security intervention program on rural households.  The 

study used data from 504 program participants’ households and non-participants households.  The 

results of the study showed that participation in the block farm program had a significant positive 

outcome on crop productivity and farm income.  In particular, the program participation 

increased the productivity of maize, rice, and soybean by 19.4%, 16.3%, and 9.0% respectively.  

Also, the program participation was found to increase households’ farm income by 17.2%.  

Furthermore, program participation was found to positively influence household food security 

and nutritional status.  The third essay used data from 504 households to develop food insecurity 

and undernourishment maps which provides visual information regarding the two phenomena in 
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Northern Ghana. The food insecurity and undernourishment maps developed show that spatial 

patterns of food insecurity and undernourishment differ across different geographical areas, and 

across households within a particular area.  The maps also show that food secure and well-

nourished households are not isolated from food insecure households, but are spread across 

districts in Northern Ghana. 
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APPENDIX A 

STANDARD FOOD GROUPS AND CURRENT STANDARD WEIGHTS 

USED IN FCS ESTIMATION. 

 

 Food Item (Examples) Food Group 

(definitive) 

Weight (definitive) 

1 Maize, maize porridge, rice, 

sorghum, millet pasta, bread and 

other cereals 

Main staples 2 

Cassava, potatoes and sweet 

potatoes, other tubers, plantain 

2 Beans, peas, groundnut and 

cashew nuts 

Pulses 3 

3 Vegetables and leaves Vegetables 1 

4 Fruits Fruits 1 

5 Beef, goat, poultry, pork, eggs, 

and fish 

Meat and Fish 4 

6 Milk, yogurt and another diary Milk 4 

7 Sugar and sugar products, honey Sugar 0.5 

8 Oils, fats, and butter Oil 0.5 

9 Spices, tea, coffee, salt, fish 

powder, small amount of milk 

for tea 

Condiments 0 

Source: World Food Programme, Vulnerability Analysis and Mapping Branch (ODAV) 

(WFP/Andrea Berardo, 2008). 
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APPENDIX B 

PHOTOS OF ENUMERATORS TRAINING AND SURVEY IMPLEMENTATION 

 

  

 

  

   

 Researcher training the Enumerators on data 

collection 

A section of the Enumerators undergoing training 

 A section of the Enumerators undergoing training 

 

A section of the Enumerators undergoing 

training 

 

Health Official training enumerators how to use 

Stadiometer 

 Health Official training enumerators how to use 

the Bathroom Scale 
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Enumerators arrive to pre-test questionnaire Pre-testing questionnaire in Yilonayili Community 

 Data collection Supervision in Central 

Gonja District 

 Taking weight of a woman in Mion 

District 
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Taking weight of a woman in Tolon 

District 


